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Preface

Welcome to the proceedings of the International Conference on Informatics and
Management Science (IMS) 2012, which is to be held in December 21-23, 2012,
in Kunming, China.

IMS 2012 will be a venue for leading academic and industrial researchers to
exchange their views, ideas, and research results on innovative technologies and
sustainable solutions leading to Informatics and Management Science. The confer-
ence will feature keynote speakers, a panel discussion, and paper presentations.

The objective of IMS 2012 is to facilitate an exchange of information on
best practices for the latest research advances in the area of Informatics and
Management Science. IMS 2012 will provide a forum for engineers and scientists
in academia, industry, and government to address the most innovative research and
development including technical challenges, social, and economic issues, and to
present and discuss their ideas, results, work in progress, and experience on all
aspects of Informatics and Management Science.

There were a very large number of paper submissions (2351). All submis-
sions were reviewed by at least three Program or Technical Committee members
or external reviewers. It was extremely difficult to select the presentations for the
conference because there were so many excellent and interesting submissions.
In order to allocate as many papers as possible and keep the high quality of the
conference, we finally decided to accept 614 papers for presentations, reflecting
a 26.1 % acceptance rate. We believe that all of these papers and topics not only
provided novel ideas, new results, work in progress, and state-of-the-art tech-
niques in this field, but also stimulated the future research activities in the area of
Informatics and Management Science.

The exciting program for this conference was the result of the hard and excel-
lent work of many others, such as Program and Technical Committee members,
external reviewers, and Publication Chairs under a very tight schedule. We are also
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grateful to the members of the Local Organizing Committee for supporting us in
handling so many organizational tasks, and to the keynote speakers for accepting
to come to the conference with enthusiasm. Last but not least, we hope you enjoy
the conference program, and the beautiful attractions of Kunming, China.

With our warmest regards.

December 2012 Wenjiang Du
Guomeng Dong

General and Program Chairs

IMS 2012



Organization

IMS 2012 was organized by Electric Power Research Institute, YNPG, Yunnan
Normal University, Wuhan Institute of Technology, Guizhou University,
Chongqging Normal University, Chongqing University, Yanshan University,
Xiangtan University, Hunan Institute of Engineering, Shanghai Jiao Tong
University, Nanyang Technological University, and sponsored by National Natural
Science Foundation of China (NSFC). It was held in cooperation with Lecture
Notes in Electrical Engineering (LNEE) of Springer.
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Chapter 1

Research on UIG Cooperation Management
Mode for Complex Large-scale

Innovative Projects

Xiaofeng Guo and Zhigong Wu

Abstract We make clear the concept of complex large-scale innovative projects
and take an analysis of its type and nature, and then illustrate the important posi-
tion of cooperation management in complex large-scale innovative projects. On
the basis of determining the design principles, we begin to researching by combin-
ing with characters of complex large-scale innovative projects and principles of
synergetics. Finally, we bulid an UIG cooperation management model by choosing
relationships, organization, information, task, target and external factors as order
parameter of cooperation management.

Keywords Complex large-scale innovative projects ¢ UIG ¢ Cooperation
management model

1.1 Introduction

During the process of building an innovative country and establishing a regional
innovation system, more and more complex large-scale innovative projects emerg-
ing. In this case, we must absorb forces widely to achieve the project’s goal. And
then it will promote the economy and society developing good and fast. Be faced
with the complex large-scale innovative projects, University-Industry-Government
(UIG) is becoming an important force through cooperation that based on resource
sharing Complex large-scale innovative projects have many features like complex-
ity, broad-scale and innovation [1]. In order to coordinate the relationship between
UIG and establish the principle of cooperation, we must bulid UIG cooperation
management model. Only in this way, can it pushing the complex large-scale inno-
vative project’s goal comes true.

X. Guo (X)) - Z. Wu
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1.2 Features Analysis of Complex Large-scale
Innovative Projects

1.2.1 Definition of Complex Large-scale Innovative Projects

Complex large-scale innovative project is a dynamic open system that composed
of a large number of unique, complex and interrelated subsystems or elements.
It has the target for innovation but be bound with time, budget and resources [2,
3]. According the connotation of a complex large-scale innovative project, there
are many types. The first is complex large-scale engineering construction pro-
jects, like Shanghai World Expo 2010, the Three Gorges Project and the Beijing-
Shanghai high-speed rail. The second is complex large-scale cultural and sports
projects, like Olympic Games and Asian Games. The third is complex large-scale
aerospace innovation projects, like Shenzhou series of spacecraft and China’s own
designed aircraft C919. The fourth is complex large-scale military projects, like
aircraft carrier. The fifth is complex large-scale technological innovation projects,
like Silicon Valley, Zhongguancun, China Optical Valley, China Electric Valley
and Technology Park in many universities. The main words in all headings (even
run-in headings) begin with a capital letter. Articles, conjunctions and prepositions
are the only words which should begin with a lower case letter.

1.2.2 Characteristics of Complex Large-scale
Innovative Projects

Characteristics of complex large-scale innovative projects are different, but they
show some common features, which are shown as follows:

Complexity: Complexity is the basic characteristic of complex large-scale inno-
vative projects, including technical complexity, organizational complexity, task
complexity, goal complexity and environmental complexity.

Innovation: Innovation is an important feature of complex large-scale innova-
tive projects. The innovation of complex large-scale innovative projects is reflected
as knowledge has become the first element of projects implementation, and tech-
nological achievements are the main innovation form. In the process of projects
implementation, it should be played the advantages of schools, industry and gov-
ernment. In this way, it will put policy-orientation and research-development-
achievements-production into a complete integration. And form the covation chain
finally.

Uncertainty the actual results of complex large-scale innovative projects imple-
mentation may deviate from the basic scheme of the forecast. Therefore, they
are likely to face potential danger and uncertainty, such as uncertainty of tech-
nical equipment and production processes, uncertainty of production capacity,
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uncertainty of construction funds and duration, uncertainty of the project life and
uncertainty of government policies and regulations.

1.3 Important Role of UIG Cooperation Management
in Complex Large-scale Innovative Projects

UIG Collaborative Management originated in the west countries, and expanded
along with the development of higher education. In recent years, the coopera-
tion among universities, industries and government is emerging in China. Some
regions combined with their actual to establish UIG cooperation mode by their
practice, which has had a positive impact of narying degrees in different times
and in different contexts. Today, with the complex large-scale innovative pro-
jects constantly emerging, UIG collaborative management occupies an important
place.

Firstly, the complex large-scale innovative projects have the characteristics as
wide involves, strong comprehensive, intensity investment and depend on inter-
disciplinary research. And it needs to fully mobilize universities, industries and
government forces to form the complementary advantages, such as resources,
capital, policy from government, science and technology innovation and market
transformation advantage from industries, talent and research advantages from
the universities. Through the integration of resources, we will reach a win—-win
situation.

Secondly, in the era of knowledge economy, knowledge is the foundation of
the social and economy development. As the creators of knowledge and commu-
nicators, the university became an important part of the innovation system. In UIG
cooperation, the enterprises are the mainstay of technological innovation, and the
University has the talent and knowledge innovation, especially the great advan-
tage of basic research and application research. In the long-term, basic research
has great strategic significance and potential economic value, which is critical for
many complex large-scale innovative projects. Therefore, in the model of UIG
cooperation in complex large-scale innovative projects, university should full play
its important role, becoming an important force to promote the UIG cooperation
for sustainable development.

Thirdly, practice has proved that, the success of complex large-scale innova-
tive projects in engineering, culture, sports, or technology, are all result from the
cooperation among universities, businesses and governments. Such as the 2010
Shanghai World Expo, the 2008 Olympic Games, the Shenzhou series of space-
craft, as well as Silicon Valley. In these various fields, the cooperation between
universities, corporations and governments have full play an important role.
Therefore, strengthening the cooperation of universities, industries and govern-
ments in complex large-scale innovative projects have a great significance to pro-
mote the national development in economic and social areas.
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1.4 UIG Cooperation Management Model Designing
of Complex Large-scale Innovative Projects

According to the synergetics theory, there are lots of factors that affect the coop-
eration management level, quality and efficiency of complex large-scale innovative
projects. It is not impossible to attend to every detail in the management, and the
key is to find and deal with the order parameters that play decisive role in coop-
eration management [4, 5]. Embarking from characters of complex large-scale
innovative projects and principles of synergetics theory and combing with design
principle, we design the framework of UIG cooperation management model of
complex large-scale innovative projects, which is shown below.

1.4.1 Relation Cooperation

Relation cooperation is the premise for implementing complex large-scale innova-
tion projects. Proceeding with such innovative projects, you must select and deter-
mine the appropriate participants according to the characteristics, requirements,
target of the project, and make clear the relationship, status and responsibilities
between each other. The selected and determined university, enterprise and gov-
ernment during the relation cooperation constitute the main body of cooperative
organizations. Simultaneously its corresponding institutions participate in the
innovative activities and cooperation management of innovative projects. These
institutions include university’s cooperation office, national provincial or ministe-
rial level laboratory, project center, state-level university science and technology
garden, innovation garden and so on, enterprise’s cooperation office, research and
development center, production department, marketing department and so on;
Government’s cooperation office, manages the functional departments, the state-
level high technology and new technology development zone, the industrial garden
area, the technical garden area and so on.

1.4.2 Organization Cooperation

On the basis of relation cooperation, each participant and the relevant departments
compose the management institutions for joint management, which is organization
cooperation. In accordance with the project objectives, we should identify institu-
tional responsibilities, division of labor, and reduce internal friction, remove obsta-
cles so as to guarantee the project can be implemented effectively. Organization
cooperation is realized in the form of self-organization of UIG cooperation manage-
ment alliance. Its members are made up of all kinds of people, and establish some
institutions such as management coordination and consultation, evaluation (Fig. 1.1).
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UIG Cooperation Management Model of
Complex Large-scale Innovative Projects
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Fig. 1.1 Organization cooperation is realized in the form of self-organization of UIG cooperation
management alliance

1.4.3 Information Cooperation

Information cooperation is the collection and screening of a variety of informa-
tion in complex large-scale innovative projects by using various technologies and
methods in order to make correct, prompt processing and feedback. Management
institutions and each participant should establish a mechanism for information
exchange and sharing, and communicate with each other regularly or irregularly.
Because of the differences of each participant in value orientation, share resources
and division, there will be an information asymmetry. Information cooperation can
effectively solve the resulting benefits of the game from this game. Informational
cooperation is that UIG Information Management Alliance and its members
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collect, analyze and process various kinds of information associated with this pro-
ject, establish information cooperation process mechanism, plan and design the
information integration system.

1.4.4 Task Cooperation

Task cooperation is carried out by cooperative organizations decomposing on
innovative projects tasks that are undertaken separately by each participant. As the
project continues to expand, it is necessary to allocate and complete a new task
until the end as soon as each stage of the task is complete. In this process, coop-
erative organizations should make the necessary integration, configuration and
optimization to relevant resources of the parties involved according to the require-
ments of the project. To successfully complete the task and ensure quality of the
project, cooperative task also requires the organizations and each participant to
schedule and adjust the division and cooperation of labors in a timely manner. Due
to the multi-participant, complex task, wide involvement, complex relation, there
are many risks in the implementation of innovative project, such as technical risk,
financial risk, management risk, market risk and so on, which can be effectively
avoid by task cooperation. Task cooperation mainly means the superiority supple-
mentary, division of labor and cooperation of university, enterprise, government.
For example, university undertakes the technical research, the achievement shift,
the manpower support, the personnel training, the technical consultation and so
on; enterprise undertakes the workshop supply, the equipment facility, the fund
collection, the achievement transformation, the market development and so on; the
government undertakes the policy support, the fund support, the safeguard uses,
the attraction of fund support, the industrial guidance and so on.

1.4.5 Target Cooperation

Target cooperation is the starting and destination of complex large-scale innova-
tive projects implementation. All parts involved in the project are also pursuing
that. However, on the one hand, because of all the participants are in different
positions and perspectives, the value orientation of the participants will be dif-
ferent, so there will be coupling in their targets, that means they have common
consistent aims, but also different goals. On the other hand, the complex large-
scale innovative project tends to be long-term and strategic, so it will have long
and ultimately objectives, and staged goals. These two factors should be coordi-
nated very well. Target cooperation is very important to the effects of collabo-
ration management. It can balance the interests and value pursuits of all parties
and can maximize achievements and integrate effects of projects. It is the choice
of university, industry and government in different targets, such as university is
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pursuing technology achievement, transformation and innovation projects ben-
efits, school influence. Industry pays more attention to efficiency, brand, market
share and product potential. And government concerns revenues, settlement of
labor, environmental protection, resource efficient, stable economic and social
development.

1.4.6 External Cooperation

The complex large-scale innovative projects and all parts make up a complex sys-
tem, and it is not closed and exclusive, but open and inclusive. The evolution pro-
cess of system is influenced by inside and external elements. From the system
external perspective, the implementation of projects is related with region, soci-
ety and public factors, even influence interests, survival and development directly.
Therefore, in order to ensure the innovation projects promoting smoothly, exter-
nal collaboration is indispensable. First, they should pay attention to the media
and public reaction, strengthen communication, pay great attention to the positive
publicity and guidance. Second, they should be realistic and utilize the resources
and advantages, reduce energy consumption and carbon emissions, and protect
environment effectively. Third, they should seek broad political resources and
external social support to form outside system required by projects. Fourth, they
should actively invite related experts and authoritative institutions in the field
for the consultation, evaluation, management and financial aspects for the future
of projects. External collaboration mainly is the system of external resources
development and utilization and evaluated by the related factors outside of UIG
coordinated management. Most importantly, UIG collaborative management of
complex large-scale innovative projects can get integrated achievements, such
as knowledge innovation, technology innovation, cultural innovation, manage-
ment innovation and new technology, green environment industry chain and the
formation of industry cluster. Then, it will produce integrated effects, including
the development of economy and society, science and technology, culture and
environment.

1.5 Summary

The increasing of complex large-scale innovative projects is a new challenge for
multilateral management. UIG cooperation management mode put forward a good
way to solve the problem. This chapter, based on the features of complex large-
scale innovation projects, we construct an UIG cooperation management mode
that is suitable for them. With the development of China’s innovative society and
the emergence of complex large-scale innovative projects, UIG cooperative man-
agement mode will play a more and more important role in future society.
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Chapter 2

Research of Internal Temperature
Distribution for Liver Tissues Under
Laser Irradiation

Hanzhou Hao, Rugang Zhong, Yongxing Wang, Chenwu Liu
and Xuebin Zhong

Abstract Exposure to lead causes a number of diseases, including mild mental retar-
dation resulting from loss of IQ points, as well as increased blood pressure, gastroin-
testinal effects. Several other disease outcomes have been associated with exposure to
lead, but evidence is considered insufficient at this time for a quantitative assessment
of their impact on health to be made here. Lead, due to its multiplicity of uses (e.g.
leaded petrol, lead in paints, ceramics, food cans, make-up, traditional remedies, bat-
teries), is present in air, dust, soil and water to varying degrees. Each of these media
can act as a route of human exposure, through ingestion or inhalation and, to a small
degree for organic lead compounds, dermal absorption. Human exposure can be
assessed directly, through body burden measurements (lead in blood, teeth or bone)
or indirectly, by measuring levels of lead in the environment (air, dust, food or water).

Keywords Lead ¢ Exposure * Human ¢ Health risk

2.1 Lead Hazards to Human Health

Human exposure and effects of lead in humans were reviewed by the International
Panel of Chemical Safety in 1995 [1]. According to the review, in humans, lead
can result in a wide range of biological effects depending upon the level and
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duration of exposure. Effects at the subcellular level, as well as effects on the over-
all functioning of the body, have been noted and range from inhibition of enzymes
to the production of marked morphological changes and even death in some cases.
Such changes occur over a broad range of doses. Due to developmental, neurologi-
cal, metabolic and behavioural reasons, children are more vulnerable to the effects
of lead exposure than adults.

Human exposure to low levels of environmental lead is inevitable, since lead
is ubiquitous and one of the most widely dispersed contaminants. Among the
population groups, children are the subpopulation of concern for lead exposure.
They are exposed to more lead than adults due to their behaviours such as playing
on the floor or outdoors, sucking on objects, and hand- to-mouth activity, which
is normal developmental activity. The high gastrointestinal absorption of lead
of children also causes higher uptake of lead to the system, which may lead to
irreversible damage to a susceptible nervous system during its developing stage.
Although classical lead poisoning is a rare occurrence worldwide these days,
developmental effects in children caused by low level exposure to lead are well
acknowledged.

Human exposure and effects of lead in humans were reviewed by the
International Panel of Chemical Safety in 1995 [1]. According to the review, in
humans, lead can result in a wide range of biological effects depending upon the
level and duration of exposure. Effects at the subcellular level, as well as effects
on the overall functioning of the body, have been noted and range from inhibition
of enzymes to the production of marked morphological changes and even death in
some cases. Such changes occur over a broad range of doses. Due to developmen-
tal, neurological, metabolic and behavioural reasons, children are more vulnerable
to the effects of lead exposure than adults.

Lead is the most studied metal and knowledge about adverse health effects of
lead, especially in high concentration, are well known but the effects of low concen-
tration long term exposure are still under study, especially during the last decade.

Lead binds to the sulphydryl (SH) groups of proteins, but the basic mecha-
nism of the lead toxicity is not yet established. Increasingly more is known about
molecular effects of lead. Among other effects lead displaces calcium and zinc
inside proteins, has an affinity for cell membrane, interferes with mitochondrial
oxidative phosphorylation and impairs activity of calcium dependent intracellular
messengers and protein kinas C. Lead may inhibit DNA repair and exert genotoxic
effects and affects sodium, potassium and calcium ATP-ase. Therefore the toxic
effects of lead may involve several organ systems including: nervous system (cen-
tral and peripheral), cardiovascular, haem biosynthesis, kidney, reproduction, the
immune system, alimentary systems, and hepatic system.

Health effects induced by environmental lead exposure (i.e. at lower doses of
lead exposure) are associated with effects on nervous system, effects on heam bio-
synthesis and effects on blood pressure.

Effects on nervous system—Both cross-sectional and prospective study
were focused mostly on neuropsychological development in children and they
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confirmed that children represent a group being particularly at risk, especially
from neurobehavioral effects.

Effects on nervous systems include a constellation of effects like decreases in
1Q, poor school performance, problems with impulse control and attention deficits.
Meta-analyses of the studies have concluded that doubling Pb—B form 10 to 20
than 10 pg/dL is associated with an average loss of IQ of 1-3 points. The relation-
ship between 1Q and lead exposure is very strongly linked even at low level of lead
exposure.

More recent studies of Lanphear et al. [2] showed that cognitive deficits are
associated with Pb—B concentration below 5 pg/dL. Social and emotional dys-
functions and academic performance deficits are correlated with increased lead
exposure. Prospective studies support hypothesis that changes are irreversible or
at least long lasting up to adulthood. Different investigators focused on different
behaviours e.g. tests of fine motor skills, language, memory and learning, atten-
tion, and executive functioning, so that no investigation assessed a complete spec-
trum of neuropsychological functions.

A recent study of Nevin [3] demonstrates that (besides reduction in 1Q)
widespread exposure to lead is likely to have profound implications for a wide
array of undesirable social behaviour. The neurotoxicity of lead is of particu-
lar concern, because evidence from prospective longitudinal studies has shown
that neurobehavioral effects, such as impaired academic performance and defi-
cits in motor skills, may persist even after Pb—B levels have returned to normal.
Although no threshold level for these effects has been established, the available
evidence suggests that lead toxicity may occur at B-Pb levels of 10-15 pg/dL or
possibly less [4].

Effects on blood pressure—Effects of lead on blood pressure and kidney are
evident at high concentration in occupational settings and animal studies, but less
evident in the general population. There are a few studies on general population
dealing with effects of lead on blood pressure. Rothenberg et al. (2002) examined
effects of blood and bone lead on blood pressure between 1995 and 2001. They
found out that in normotensive pregnant women each 10 pg/dL increase in cal-
caneus bone lead was associated with a 0.70 mm-Hg increase in third trimester
systolic blood pressure and 0.54 mm-Hg increase in diastolic blood pressure. The
NHANES III study showed similar results. Effects of lead on blood pressure at
higher levels were confirmed by animal studies.

Cancer—The evidence for carcinogenicity of lead and several inorganic
lead compounds in humans is inconclusive. Classification of IARC is class
2B: ‘The agent (mixture) is possibly carcinogenic to humans. The exposure
circumstance entails exposures that are possibly carcinogenic to humans’ [5].
The US Department of Health and Human Services has determined that lead
and lead compounds are reasonably anticipated to be human carcinogens based
on limited evidence from studies in humans and sufficient evidence from ani-
mal studies, and the US EPA has determined that lead is a probable human
carcinogen.
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2.2 Human Exposure

2.2.1 Lead in the Diet

The daily intakes vary by country, nd the sources of lead will wary with the diet.
In the EU, fruits and vegetables, cereals and bakery wares and beverages are major
sources of lead, together supplying most of the intake [6]. In Japan, the daily
intake of lead per person in the year 2004 is estimated at 26.8 pg Pb/person/day
[7]. The main contribution came from rice (25 %), other vegetables and seaweeds
(20 %), seasonigs and bewerages (18 %) and fish and shellfish (4 %) [7]. The aver-
age dietary lead intake of an adult Finnish person is estimated to be 17 g Pb/day.
The sources of dietary lead intake in the Finnish population are fish and canned
fish (23 % of total dietary lead intake), root crops, vegetables, fruits and berries
(17 %), grain and grain products (15 %), juices and other drinks (12 %), milk and
milk products (11 %), meat and meat products (9 %), alcohol (7 %) and other food
sources (6 %).

2.2.2 Ingestion of Soil and Dust

For infants and young children, lead in dust and soil often constitutes a major
exposure pathway and this has been one of the main concerns regarding the expo-
sure of the general population. The intake of lead is influenced by the age and
behavioural characteristics of the child and the bioavailability of lead in the source
material. Dust (in homes as well as in streets) and soil may contain high lead con-
centrations and are significant sources of exposure of children. In particular, dust
in homes painted with paint containing lead pigment, and soil around lead-emit-
ting industries may contain very high lead levels. The maximum uptake in infants
seems to occur around 2 years of age, and is higher in the summer than in the win-
ter. The hand-to-mouth behaviour of children is important for lead intake [2], and
even small babies, unable of grasping objects, receive much of their lead exposure
from mouthing their own fingers.

2.2.3 Lead Intake via Inhalation of Ambient Air

Airborne lead may contribute significantly to exposure, depending upon factors
such as use of tobacco, occupation, proximity to motorways, lead smelters, etc.,
and leisure activities (e.g., arts and crafts, firearm target practice). In countries
where leaded gasoline is still used, inhalation of emissions is a major lead expo-
sure pathway. In particular proximity to heavily trafficked roads may influence air-
borne lead exposure.
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2.2.4 Lead Intake via Drinking Water

With distribution of drinking water, the water may be contaminated with lead
from lead pipes, lead-soldered copper-pipes, lead-containing brass-joints for
plastic pipes, or from other parts of the water system. In particular, acidic and
soft water has the potential for dissolving lead. The level is then dependent upon
the time during which the water did dwell in the pipe. The lead content of drink-
ing water may vary considerably. Hence, intakes of about 1 pg/day or less have
been reported from Sweden, whereas a study in Hamburg, Germany, in an area
where lead pipes are common in old plumbing systems, showed a large variation
in the lead concentration in tap water: <5-330 pg/L [8]. Among the samples
a mean of 15 pg/L. was found. High concentrations of lead in tap water are of
special concern for bottle-fed babies when formula feeding is prepared from the
tap water.

2.3 Reference Levels

Provisional tolerable weekly intake—The joint FAO/WHO Expert Committee
on Food Additives has established a provisional tolerable weekly intake (PTWI)
of 25 pg/kg body weight (equivalent to 3.5 pg/kg of body weight per day) [9].
The Committee considered the results of a quantitative risk assessment and con-
cluded that the concentrations of lead found currently in food would have neg-
ligible effects on the neurobehavioural development of infants and children. The
Committee noted, however, that examples of foods with high levels of lead remain
in commerce.
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Chapter 3
Battlefield Target Selection Based on RBF
Neural Network and Evidence Theory

Lixin Wang, Xisheng Jia, Mei Zhao and Wensheng Li

Abstract Under the condition of information war, it’s necessary to choose target
with scientific and reasonable method for its complex artillery battlefield environ-
ment. Thus, based on the index system of artillery battlefield target selection, this
paper proposed a new approach of using Radial Basis Function (RBF) neural net-
work and evidence theory together for target selection problems. This method inte-
grates expert evaluation data with the evidence theory and identifies whether the
target is selected with RBF neural network. The case simulation result proves that
RBF neural network is more superior to BP neural network on target selection.
This method also provides the artillery commander with a decision-making refer-
ence of the target selection.

Keywords Target selection * RBF neural network ¢ BP neural network ¢ Evidence
theory ¢ Index system

3.1 Introduction

With rapid development of information war, artillery battlefield environment
becomes much more complicated, so it’s unnecessary to beat all targets in the
battlefield, and how to correctly select targets according to the enemy targets and
our army combat intention will become more important. As far as we all know,
there are many approaches for artillery battlefield target selection, such as Model
Simulation, Comprehensive Assessment, Analytic Hierarchy Process, and Fuzzy
Comprehensive Evaluation, etc. [1]. All methods above are with strong subjec-
tivity and inadequate expert data. So we proposed a new approach of using RBF
neural network and evidence theory together in this paper for target selection
problems. This method has extensive application prospect due to its characteristics
of simple structure, rapid convergence and strong robustness. By integrating expert
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evaluation data with the evidence theory and RBF neural network, it can scientifi-
cally and effectively identify artillery battlefield targets.

3.2 Index System of Artillery Battlefield Target Selection

There are many factors that influence target selection in complex artillery bat-
tlefield environment. Thus, we should choose target based on military require-
ment and combat capabilities, and put starting point on relationship between
target and artillery battlefield system, thereby to realize the goal of destroying
enemy warfare system and weakening the enemy resistance and war potentials.
According to the principle above, we choose seven indexes to compose the
index system of artillery battlefield target selection, including target center of
gravity effect Cy, target chain effect C;, consistency of the target and the combat
mission C3, the degree of target threaten to our army C4, combat capabilities of
our army Cs, ratio of expenses and effect for attacking target C¢ and target data
reliability C.

3.3 Integration of Target Evaluation Data and Evidence
Theory

After the index system of artillery battlefield target selection is established, it still
requires several experts and commanders to evaluate multiple targets. Then inte-
grate the evaluation data with evidence theory to help choose the target. In this
way, the target can be effectively recognized and without having to resort to prior
probability.

3.3.1 Evidence Combination Method

Evidence combination is critical to evidence theory, which is often used to abstract
the basic probability assignment and belief function (Bel) by integrating different
evidences. There are several combination methods for evidence theory, so far as
we know; the original combination method is Dempster’s rule of combination. It
can be defined as follows [2]:

Assume that Bely, Bely, ..., Bel, is the belief function in the same recog-
nized frame, m, my, ...,m, is the corresponding basic probability assignment,
and A;, Aj, Ag, ...is the corresponding focal element. Now let:

K= > mAdma(Apma(Ag)--- <1

AiﬁAjﬁAkﬂ--.:¢ (31)
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Then, the belief function Bel combined by Bel|, Bela, ..., Bel, can be
calculated by the following basic probability assignment function m:

? A=¢ 3)

mA) =1 g > mi(Ama(A)m3(A) 4 2 g (3.2)

AiNA;NALN--=A

In the formula, the basic probability assignment function of A reflects the cred-
ible degree to A itself, K represents the degree of conflict between evidences.

Dempster’s rule of combination is a rigid AND computing method. This
method can focus on the support to the common target and weaken the influ-
ence of conflict targets for their multiple focal elements of belief functions in
proportion to the basic probability assignment. However, there is something
illogical with Dempster’s rule of combination in combining multi conflict-
ing evidences. Therefore, reference [3] presented a new combination formula,
in which, the evidence’s conflicting probability is weighted and distributed
according to the average extent of support to every proposition. This new com-
bination formula improves the reliability and rationality of the combination
results, even if the highly conflicting evidences, ideal combination results can
also be obtained. Consequently, we adopt this combination formula for data
integration of the artillery battlefield target. The new combination formula is as
follows:

0 A=¢
m(A) = { S mi(ADma(A))m3(Ap) -+ Kq(A) A#¢ (33)
AiNANAEN--=A
Where, K = > mi(A)ma(Apm3(A) -+, q(A) ="' > m;(A).
AiNA;NALN-=¢ I<izn

3.3.2 Step of Integration of Target Evaluation Data

Supposed that: G = {G, G2, ..., G,} represents the set of enemy artillery bat-
tlefield targets; P = {Py, P2, ..., Pp} represents the set of artillery battle experts
or commanders, and the importance of each expert is same; C = {Cy, C3, ..., C7}
represents the set of target option indexes; H = {hl, h?, ..., h’} represents the
set of index evaluation ranks; C;;; represents the value of evaluating the index
C; of target G; by expert P; according to the evaluation rank h,, here, provide
0<Cuu=1@G=012,....om; j=12, ...,n; I =12,....7; k=1,2,...,1)

The first step: according to the combination Eq. (3.3), combining the information
of evaluating the index C; of target G; by m experts, thereby to get the probability
assignment function m;;; (hy) = c;ji.

The second step: grading different evaluation rank of each index, and then
multiplying m;;, (h;) by H = {h', h?, ..., h'} correspondingly, thus to get the
comprehensive evaluation value m jl of each target.
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3.4 Target Selection Model Based on RBF Neural Network

According to the target selection index system, we construct a target selection
model based on RBF neural network to identify whether the target is selected.

3.4.1 Basic Ideas of RBF Neural Network

RBF neural network is a kind of feed forward neural network with three layers,
including input layer, hidden layer and output layer, see Fig. 3.1. Input layer nodes
only transfer the input signal to the hidden layer; there are a variety of activation
functions for hidden layer nodes, in this paper we adopt the gauss function which
is easy to program for activation function; the activation function of output layer
nodes is linear function, thus its output is actually the linear combination of gauss
function [4]. These gauss function is often called base function (or nuclear func-
tion) that is used to calculate the input vector and Euclidean distance in center.

The basic ideas of RBF neural network is that using the radial basis function as
a base of hidden layer, thereby to form a hidden layer space. Then the hidden layer
converts the input vector and transforms the input data to another space, which
make the linear inseparable problem in original space can be divided in another
space. The training process of RBF neural network is actually a process of adjust-
ing layer weights and threshold values.

3.4.2 RBF Neural Network Model

The comprehensive evaluation value m; of each target index will be regarded as
input data of RBF neural network, thus to form the RBF neural network model,
see Fig. 3.2. The number of input layer nodes is 7, respectively corresponding to
the comprehensive evaluation value of the target selection index C1 ~ C7; while
the number of hidden layer nodes is uncertain, which is often obtained from the

Fig. 3.1 The structure of Input layer  Hidden layer output layer
RBF neural network
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target center of
gravity effect C,

target chain effect C,

Actual target

consistency of the target
selected

and the combat mission C3

the degree of target
threaten to our army Cy

combat capabilities of

our army Cs target selected by neural

network simulation
ratio of expenses and effect
for attacking target Cy

target data reliability C;

Fig. 3.2 RBF neural network model used for target selection

empirical formula; The number of output layer nodes is 1, in which, if output 0,
the target is not selected, if output 1, the target is selected.

3.5 Case Validation

Assumed that there are 14 enemy targets to choose in a maneuver, each
target has 7 evaluation indexes, each index has four evaluation ranks, that is
H = {hy, ha, h3, hy} = {very strong, stronger, strong, little strong}, and in
accord, each evaluation rank has a score of {1, 0.8, 0.6, 0.4}. First, we will invite
several experts to evaluate those targets, and then the evaluation data is integrated
with evidence theory. According to the two steps of data integration above, the
comprehensive evaluation value mj; (j =1,2, ...,14; [ =1,2, ...,7) of each
target can be obtained. See Table 3.1, in which the calculation process is omitted.

According to the target selection model based on RBF neural network in
Fig. 3.3, the comprehensive evaluation values of 14 targets G; ~ G4 are regarded
as input samples, and the actual options of 14 targets are regarded as output sam-
ples. Besides, supposed that the average error of the goal is 0.01 [5], the spread
speed of the radial basic function is 5, and the maximum number of the dormant
nerve cell is 14.

Then, RBF neural network can start training and studying, see Fig. 3.4; the
network capability achieves the error level of 0.01 after 11 trainings. The simu-
lation result of RBF neural network is shown in Table 3.1. We can see that, the
simulation output values of actual non optional targets are similarly equal to O,
the error is under 3 %; and the simulation output values of actual optional targets
are similarly equal to 1, the error is under 4 %. That means the simulation result is
completely in accord with the actual options. The model is proved to be good and
effective for artillery battlefield target selection.



22 L. Wang et al.
Table 3.1 Test data used for RBF neural network simulation
Optional Actual RBF BP neural
targets ~ The comprehensive evaluation value 7 of each target index  target  neural network
selected network simulation
simulation result
Ci G C3 Cy Cs Cg Cy result
G 0.3938 0.3350 0.0853 0.5805 0.7726 0.3559 0.2643 0 —0.0243  0.0406
Go 0.6838 0.9629 0.9061 0.3771 0.3493 0.8961 0.4417 1 0.9993  0.9954
Gs3 0.0119 0.1315 0.7159 0.2570 0.5100 0.4071 0.2406 0 —0.0038  0.0717
Gy 0.7953 0.3812 0.6879 0.3041 0.5656 0.2870 0.3566 1 0.9931 09179
Gs 0.2589 0.2175 0.4808 0.8406 0.1457 0.0350 0.4018 0 0.0020  0.0878
Gg 0.2092 0.4818 0.9261 0.7646 0.4890 0.3966 0.5032 1 0.9965  0.9238
G7 0.7634 0.6747 0.4515 0.1629 0.5124 03187 0.3965 1 1.0120  0.9086
Gg 0.9315 0.3193 0.9985 0.4526 0.9360 0.4051 0.4626 1 1.0053  0.9407
Gy 0.2301 0.1294 0.1298 0.0547 0.0083 0.3611 0.4821 0 —0.0041  0.0248
Gio 0.5742 0.4627 0.5535 0.2887 0.1234 0.5521 0.6283 1 1.0046  0.8234
G 0.3635 0.3429 0.4338 0.5111 0.1381 0.1622 0.2764 0 0.0034  0.1874
Gia 0.4727 0.2272 0.4065 0.1509 0.1995 0.6699 0.3073 0 0.0306  0.1693
G113 0.7796 0.7231 0.5817 0.2999 0.2026 0.6103 0.4528 1 0.9615  0.9869
Gis 0.6040 0.9159 0.3622 0.7589 0.6522 0.3922 0.4169 1 1.0238  0.9269
Fig. 3.3 RBF neural network f Performance is 0.00387163, Goal is 0.01
s 10 T T T T T T
training result
10° b .
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T et
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On the other hand, we can use BP neural network to choose the target in the
same case situations. The training result is shown in see Fig. 3.4 the network capa-
bility achieves the error level of 0.01 after 6,102 trainings.

If comparing the two simulation results above, we can see that, the simulation
result of RBF neural network is better and closer to the actual value than BP neu-
ral network. Moreover, the average relative error of RBF neural network is 1.17 %,
and the average relative error of BP neural network is 8.27 %. Therefore, RBF
neural network is much more fit for artillary battlefield target selection.
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Fig. 3.4 BP neural network
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3.6 Summary

In this paper, we proposed a new approach of atiliary battlefield target selec-
tion. This method synthesizes merits of evidence theory and RBF neural network
to recognize atiliary battlefield target. First, the targets are evaluated by several
experts, and the expert evaluation data will be integrated with evidence theory,
then 14 groups of data samples will be extracted from the integrated expert data
and put into RBF neural network for training and testing, finally output the simula-
tion result. In this way, target recognition becomes more simple and easily owing
to its much more rapid calculation speed and powerful non-linear mapping ability.
If we increase samples of expert evaluation data, the precision of simulation result
can be greatly improved.
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Chapter 4

Data Synchronization of Earthquake
Precursor System Based on Log
Optimization Algorithm

Qingjie Liu, Wang Chen and XiaoYing Wang

Abstract In based on user-defined operation database synchronization log’s
earthquake precursor network observation system, stations and regional centers
database’s operation log table exists the same data multiple update, delete records,
because of data pre-processing and data re-collection. The same data with multiple
log operations affect the efficiency of the precursor data exchange. For this prob-
lem, we propose an optimization algorithm for the operation log, by calculating
and merging record in the operation log table and leaving the last operation log of
data records, we can greatly reduce the network traffic and improve the efficiency
of database synchronization.

Keywords Data exchange * Operation log ¢ Log optimization ¢ Data transaction
isolation

4.1 Introduction

In the earthquake precursor network observation system now running, the data
synchronization between the databases relies on the Oracle original database
synchronization mechanism and Oracle’s DB-link plus trigger [1, 2]. Due to the
complexity of the paths of data exchange, the huge amount of data sources, and
the intricacies of data source types, together with the station registration and
cancellation mechanism, trigger deadlocks caused by inconsistencies of data often
happen, and account for obstructions of the DB-link [3], so that the data exchange
fails. In the latest precursor data management system based on N-tier architecture,
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we use a new data exchange strategy—the data exchange strategy which is based
on user-defined operation database log, and whose whole process is in control
[4, 5]. This log data based on user operation synchronization has been widely used,
traditional log just saves the update action and related data in chronological order,
but this log stores the data which is updated involved globally unique primary key
[6, 7]. As precursor data may have the business need of same data multiple pre-
treatments, and multiple update actions on the same record for the higher level
data, only the last update is effective. So we use the log compression by comput-
ing and merging the logs, retaining only data exchange log information and related
logs, thereby we can reduce network data traffic and improve the efficiency of data
exchange. We know this way will popularize.

4.2 Data Exchange and Data Operation Log

4.2.1 Path of Data Synchronization

In the earthquake precursor network observation systems based on distribution,
the synchronization between the databases is a core technology of the observa-
tion system. In earthquake precursor observation system, the data is synchronized
from the non-node station database to the node station database, from the node
station databases synchronization to the regional databases, from the regional
central databases to the national central database, and then distributed to the aca-
demic databases from the national central database. In academic central database,
it formed the packaged data and backflow to the national central database. The
Fig. 4.1 shows part of paths of synchronization data flow in precursor network
observation systems.

From the figure, we can know, the earthquake precursor network observation
system is a typical two-way synchronization database system.

4.2.2 Time of Data Synchronization

The database Synchronization is divided into real-time data synchronization and
asynchronous data synchronization based on synchronization time. Real-time data
synchronization is a technology which means once data source is updated; in real
time date is synchronized to the target database. Real-time data synchronization
can ensure real-time data consistency between the data source and data destina-
tion, and protect the integrity of the applications in a distributed environment,
reduce the technical difficulty of the development, and decrease the complexity of
the application. When the data source data is updated, real-time data synchroniza-
tion will instantly capture the change data, and updates the changes broadly to the
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Fig. 4.1 Path of synchronization in precursor network observation systems

data destination. Because of high real-time requirements, real-time data synchroni-
zation technology should be used when the data update frequency is low, the data
change is little, and the data synchronization in the high-bandwidth, highly reli-
able LAN or private network environment.

Asynchronous data synchronization is data database synchronization technol-
ogy which is a delay distribution of data update and data access. It possesses high
reliability and flexibility with on-demand synchronization, but it is complex when
compared to real-time data synchronization technology. With asynchronous data
synchronization, incremental data log stored in the synchronization source data-
base, users can be flexible to run data synchronization according to network condi-
tions, data priority, path, user needs and other conditions.

Earthquake precursor network observation system is a large-scale distributed
application system with low bandwidth, high data throughput, multi-path, its syn-
chronous content changes frequently and its nodes lie across the whole country. So
the using asynchronous data synchronization technology meets the needs of earth-
quake precursor observation and actual network conditions better.

4.2.3 The Application of Log Optimization for Database
System

Database operation log data synchronization among the distributed databases is
broadly used in the major mainstream database products: customized copy from
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Sybase, the DB2 data connection bridge, DBLink snapshot refresh by Oracle,
replication/subscribe services in Microsoft SQL Server. These technologies
all get incremental data by capturing the incremental logs, and then synchro-
nize the two terminals or multi-terminal, one-way or two-way data synchroni-
zation. Widely used in major mainstream databases, database synchronization
based on the log has become a database synchronization standard technique,
and the key technology about reliability, flexibility, scalability of relation data
synchronization.

Data synchronization efficiency plays a key role on the availability of a variety
of application systems. The factors of the database synchronization efficiency are
various: network bandwidth and degree of obstruction, the data update frequency,
the size of data. Routine databases logs based on the database manufacturers are
mainly developed for transaction security, and save the various versions of the
data related to each change data. However, in asynchronous data synchroniza-
tion mode, when a record of the source database has been frequently modified,
logs will record each change and produce a lot of log entries, and then database
logs spread to the destination databases. That leads to the same record being
repeatedly modified, while only the last modification is valid, resulting in waste
of resources. As only the last data update log is valid, so if we can optimize the
database log, we will reduce the data synchronization data, reduce network band-
width load, reduce unnecessary data update, thereby enhancing the efficiency of
data synchronization.

In the earthquake precursor network observation system, database syn-
chronization is characterized by vast paths of demand, frequent synchroniza-
tion content adjustment, general network conditions, synchronization frequent
registration and cancellation in source and destination, unidirectional and
bidirectional synchronization coexist, point-to-point synchronization and point-
to-multipoint synchronization coexist, partially synchronization and intact syn-
chronization coexist. But the log user interface provided by the database vendor
is a black box, we can’t operate log accurately to meet application demands. So
practically we use user-defined operation database synchronization log to cap-
ture the data changes, use user-defined log interface and data operation interface
to achieve the high flexibility, scalability, reliability of data synchronization pro-
gram. This kind of user-defined database operations log is also known as virtual
logs or simulated logs.

4.3 Log Optimization Algorithm and Steps

4.3.1 Database Log

User-defined operation log is the basic of precursor data exchange, it is a collec-
tion of incremental data update activities record in the entire database. Any update
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Fig. 4.2 Operation log state [=)]
diagram

operation for any exchange of data (such as the insert, update, delete) will log the
primary key, table name, action, the number of stations, measuring point number
and other information of the corresponding data into the virtual log table.

We define an access component of the unified access platform subsystem in
earthquake precursor network observation system to achieve the interceptor func-
tion. Checking the synchronization flag of the data access interface, database oper-
ation logs can be saved to the virtual log table. We define modification sequence
of the record with primary key id which is in table P from data operation log table
as Sequence (T, v). With the compression of Sequence (T, v), we can effectively
reduce the data transmission amount in data synchronization process.

Tv is defined as the record of the modification of v in table T. Only the insert,
update, delete actions are possible changes to TV, so we have a State diagram to
show all the states and processes in Fig. 4.2.

Among them, the nodes mean all possible modification operations to TV (the
insert, update, delete), vectors with ‘e’ head mean all possible transitions. The vec-
tor e4 stand for that TV data is deleted; the vector e2 stand for that TV has experi-
enced several updates. We define set M {m} to express state transitions collection
in the Fig. 4.2 recorded.

M {m} = {{I - D},
{I— U...U},

{I—- U...U— D},
{D—1— U...U},
{U...U},
{U...U - D},
{U..U—->D—1}

}

‘...” means N times data operation to TV; m is a set of possible modifications
to record tv. So, regardless of what state is the Sequence (T, v) can be hashed a set
with N ms in it.
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4.3.2 Principles of Optimization

Assigning insert, delete, update three operating node that | = 1, U =0, D = —1,
we define Value (m) as the sum of the node value in a path. So, here come the fol-
lowing conclusions:

Value (m) = 1, before m operation occurs, TV does not exist in the data table,
the log is added to the data table in the process of m operations.

Value (m) = —1, before m action occurs, the data table TV, the log is deleted in
the process of m operation.

Value (m) = 0, although we can’t determine if tv exists in the data table, but
we are able to confirm if before m occurs the tv exists in the table, then after m
occurs, the data still exists.

Sequence (T, k) is a sequence of N ms, so the above conclusion is the same
with the sequence set Sequence (T, v).

4.3.3 Log Optimization Algorithm

When Update operations need to be done, database operations log should run
first. And for each Sequence (T, v), we compute Value (Sequence (T, k)) to run
strategies.

Value (Sequence (T, k)) = 1, first retrieve the operation log table to tell whether
there is a log containing this record. If the result is true, then we retain the last
operation log, write nothing, otherwise, we will add an insert record of the corre-
sponding record to log.

Value (Sequence (T, k)) = —1, first retrieve the operation log table to tell
whether there is a log containing this record. If the result is true, then we retain the
last operation log, write nothing, otherwise, we will add a delete record of the cor-
responding record to log.

Value (Sequence (T, k)) = 0, first retrieve the operation log table to tell whether
there is a log containing this record. If the result is true, then we retain the last
operation log, write nothing, otherwise, we will add an update record of the cor-
responding record to log.

By the virtual optimization log, in the system that needs to be updated fre-
quently, we are able to reduced amount of data transmission obviously during
the data synchronization network. Virtual log table only stores table name, key-
word, and method of operation of the update data, does not record the specific
operation records. Comparing to traditional database log, its storage space can be
neglected. Based on the above log optimization method, we can merge multiple
tv operations through the calculation of the Value (Sequence (T, k)), and only run
the last work to avoid waste of resources, and increase the data synchronization
efficiency.
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Table 4.1 Data exchange operation log structure

Field name Definition Data type
RecordIndex Record index Number (38)
TableName Table name Varchar2 (50)
Operation Operation Varchar2 (20)
UUID Universal unique id Varchar2 (255)
StationID StationID Varchar2 (5)
PointID PointID of device Varchar (1)

4.4 Realization of Log Optimization Algorithm
in the Earthquake Precursor Observation System

4.4.1 Operation Log Design

In the earthquake precursor observation system, we have to synchronize data from
and to appointed devices. Because data operation log need the field of appointed
devices, we should pick up the operation log of appointed devices from virtual
operation log during the incremental data synchronization process. According to
this requirement, the precursor data exchange needs an operation log table with
structure as shown in Table 4.1.

4.4.2 Pseudo Code of Log Optimization Algorithm

Optimization pseudo code of Insert action
Read all trace and parameter initialization
Loop from begin currentLogld-maxId
find current Data’s pk
if find identical log
keep the current log
endif
else
insert current Data’s log insert action
end else
end loop
Optimization pseudo code of Update action
Read all trace and parameter initialization
Loop from begin currentLogld-maxId
find current Data’s pk
if find identical log
keep the current log
endif
else
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insert current Data’s log update action
end else
end loop
Optimization pseudo code of Delete action
Read all trace and parameter initialization
Loop from begin currentLogld-maxId
find current Data’s pk
if find identical log
keep the current log
endif
else
insert current Data’s log delete action
end else
end loop

4.4.3 Test Environment and Results

With entity objects of data unified access platform, we simulated 100 duplicate
data collection, 1,000 repeatedly processing the data, and random implemen-
tation of the operation to insert, delete, or update operation every 30 ms among
the 10,000 lines of precursory observation data and record the operation log.
To ensure the number of data in the test library will not change much, we pre-
pared same amount of insert, update, and delete virtual log records. As shown in
Table 4.2, we got the average results from the tests.

Table 4.2 Test data

Insert Delete Update Before optimizing After optimizing
0 0 1,000 10,000 8,432
100 100 800 10,000 8,873
200 200 600 10,000 9,124
300 300 400 10,000 9,256
400 400 200 10,000 9,421
500 500 0 10,000 9,886
Fig. 4.3 log optimization 1 000 | e e e e e}
results and the rate of update Records 900
-
before
b ~ optimzation
700 e
after
600 optimzation
500

100 8 60 40 20 O
Rate of update
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From the test results we can see that with the frequency of update increases, the
log optimization results are also improved, when the all 1,000 pretreatment entries
ready to be updated are update actions, the log can be optimized to about 85 %
of the raw log. Even update take the proportion of 0 %, it is still compressible to
98.4 %. This is mainly because the optimized log throw out part of log due to data
reacquisition. Figure 4.3 shows the relationship between update operations and log
optimization. It can be seen in the data exchange, the optimization of the log can
reduce the number of log records that need to be transmitted, to improve data syn-
chronization efficiency.

4.5 Conclusion

In this paper we designed and implemented a data synchronization program in the
earthquake precursor system, which is based on log optimization algorithm, to
improve the efficiency of precursor data exchange. This program particularly suit
the high-distributed database network environment with low network speed, fre-
quent update business requirements exist on the same record in lower-level data-
base, and the high requirements of data consistency. Higher requirements of data
consistency as in financial, telecommunications applications, you can also use this
optimization algorithm by modifying virtual database operation log structure or
setting the transaction isolation. This log optimization algorithm, as we see in this
paper, has generality, and promotional value.
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Chapter 5
Research on Green Supply Chain Operation

Yongming Liang and Yao Xiao

Abstract The green supply chain management implementation including
purchasing raw materials, product design, product manufacturing and product
distribution, product circulation, user consumption and recycling, etc., the par-
ticipants including suppliers, manufacturers, distributors and retailers, users and
logistics business. The green supply chain management is still exist many obsta-
cles, green supply chain management from design, procurement, production, mar-
keting, consumption for the corresponding management.

Keywords Green ° Supply chain * Logistics

5.1 Introduction

At present, the world economy has entered a rapid development stage, between
each industry depends on more closely, the enterprise circulation become the key
to the development of the enterprise [1, 2]. The development of the industry for
the society created a lot of wealth, to the life of people to a great convenience, also
USES of a lot of energy, made a lot of junk, causing havoc of the environment.
How can ability in the development of economy at the same time reduce the dam-
age to the environment, and with the minimum of pay to maximize the return to be
the theme of the study?

5.2 The Connotation of Green Supply Chain

The so-called green supply chain is compared with the traditional sense of the
supply chain, the traditional supply chain is a raw materials by access, and trans-
formed into finished and semi-finished products, and products will be sent to
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customer the hands of the facilities and network of distribution channels. He has
no consideration of sustainable development and health development [3, 4]. We
put forward the green supply chain is to optimize and improve the reasonable allo-
cation of resources, improve and realization and the environment are compatible,
the raw material supply, manufacturing process, product sales, consumer use com-
ponents, realize products from development to raw material supply, processing and
packaging, storage, transportation, sale and use and disposal, recycling and so on a
series of activities of the set.

The management of the supply chain with the enterprise of the nature of the
different and different, because of the enterprise in complexity and different, but
the supply chain is inevitable existence, how to carry out the effective management
of supply chain, for an enterprise’s sustainable development, for the sustainable
development of the enterprise [5]. Enterprise implementation of green supply chain
management is a complicated process, implementation including material pur-
chasing, product design, product manufacturing and product distribution, product
circulation, user consumption and recycling, etc., the participants including sup-
pliers, manufacturers, distributors and retailers, users and logistics business. With
the enterprise different types, supply chain management is also different emphases,
involving the scope of different, but are to understand the management of the sup-
ply chain is the focal point in value-added, make product production, circulation
every link of the elements involved to optimize and control, so as to achieve the
best combination state, maximum effect, produce the maximum benefit.

5.2.1 The Green Supply Chain Management Connotation
Includes the Following Aspects

The green supply chain management, should cover the whole life cycle

Products from the raw material processing to get circulation, can cause to the
environment pollution, therefore, must carry on green supply management, its
scope includes the whole life cycle. This is the green supply chain management
scope; it is the responsibility of every enterprise.

5.2.2 The Green Supply Chain Management is the Process
of the Sustainable Development of Enterprise

The sustainable development of the enterprises and sustainable development is not
based on environmental damage based on any responsible enterprise must social
responsibility. The traditional supply chain management is a single economic goals
for enterprise, realize a subject economic benefit; And green supply chain manage-
ment in the pursuit of the main body of the economic benefit outside, still should
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pursue the coordinated development of the energy and environment, to make the
economy development sustainable and bear must social responsibility. From long
term goal said, pursuing economic benefits and pursue the harmonious development
of nature is not incompatible, is consistent aim, only consider long ago, considering
the future generations to realize the sustainable development of the enterprise.

5.2.3 The Green Supply Chain Management Needs
to the Public, the Government, the Enterprise
Common Participation

Products from design to recovery, among all the sections of the including raw
materials procurement, design processing, product circulation, consumption,
waste recycling, for every man, so we all have a duty have a responsibility, should
act, practice green management, reduce the pollution of the environment. The
upstream and downstream enterprise to enterprise participation, prepare a sus-
tainable development of green supply management standards, save energy and
increase recycling utilization degree, the realization enterprise sustainable devel-
opment. In addition, as the government should play an important role in the
management of the supply chain, the cross-regional and three-dimensional charac-
teristics, the government should fulfill the coordination and regulate the responsi-
bility, make corresponding legal constraints and policy support.

5.3 The Green Supply Chain Management at Present
Difficulties

5.3.1 Public Environmental Protection Consciousness Weak

Our country is still in the rapid economic development, after its enterprise interests
of the partial enlargement is one-sided, the public is not strong environmental pro-
tection consciousness, the economic level and relevant. Some enterprise is at the
shadow and loses the substance, crisis consciousness, sometimes only the govern-
ment or the environmental protection department under the pressure and take envi-
ronmental protection measures, sometimes even just to cope with a check. Lead to
treatment after pollution and pollution vicious circle, and thus cannot achieve the
entire product green process.

5.3.2 Enterprise Management Lag

The green supply chain management mode of the management of enterprise
depends on the degree, so also along with the enterprise management and varies.
So there is no the destiny of the experience, the enterprise needs to according to
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the circumstance of oneself, embarks from the reality, in order to solve practical
problems as a breakthrough, enterprise income as the goal, and the green supply
management, reduce the production process of the waste of resources, to save
energy and reduce the pollution of the environment, ensure enterprise and faster
and better development.

5.3.3 Technical Barriers Influence the Implementation of the
Green Supply Chain

Our country enterprise in technology especially green technology and environ-
mental management knowledge in experience, there is even the very big disparity.
So in the green supply chain management was caused when the rising costs, lead
to enterprise profit is reduced, and most companies and the cost on to their down-
stream enterprise, this has caused the whole line have implementation of green
supply chain power, even if want to implement also the meeting is weak.

5.3.3.1 Social on “Green Products” Level of Acceptance

Now the “green products” or a “luxury”, the price is expensive, the number of
rare, it is difficult to common people’s home. Therefore, the economic level of
backward and the effect of mass consumption habits, and the public on “green
products,” the cognitive and accept need a process.

5.4 The Green Supply Chain Management

The green supply chain management as shown in Fig. 5.1.

5.4.1 Green Design

Green design is the core of green supply management. Green design from
the sustainable development at the height of the design of the product func-
tion, request the design of the product should be based on the conservation of
resources, reduce the cost principle, the optimization of each section of design
parameters, and realize the maximization of the product function. Through the
green design, the product should be safe, manufacturing product conform to
standardization, modular, the product has removable use properties and quality
standards. The ultimate goal is to achieve the best of the ecological and economic
benefits.
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Fig. 5.1 The green supply chain management

5.4.2 Green Purchasing

As a product of the initial link, procurement is the foundation of the product man-
ufacture, directly influence the quality of the products and the cost. Purchase the
materials themselves should have advanced, quality, production low energy con-
sumption of materials, the material is the use of reasonable, save, recycling and
meet the requirements of modern engineering, etc. Requirements of products pur-
chasing to do quality, cost optimization, also require vendors to shortcut, instant,
this needs the purchase side and suppliers to establish the green environmental
protection standards of behaviour, form, the supply of saving green management
system.

5.4.3 Green Production

Green save production technology is the key of green supply, production process
needs to consume large amounts of energy, the production process of the waste,
toxic harmful waste water, waste gas and solid waste in the green production can
sell at a discount greatly, noise and vibration and so on also will produce cause
pollution, therefore, the use of advanced production technology to reduce produc-
tion process of pollution, the implementation of the green production. The green
production enterprise shall be required with the development of economy and
the progress of science and technology, put forward in time to update goals, the
requirements in the enterprise management of environmental protection, reflect
everywhere consider green, actively participate in the community environment
clean and tidy activity, to the staff and the public to green propaganda, set up the
green enterprise image.
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5.4.4 Green Marketing

Green marketing requirements in their business enterprise analysis enterprise char-
acteristic and status, and on the basis of collecting and green technology, green
market information, reasonable price for green, and guide consumers green con-
sumption, the right to display the target market and green enterprise image. To
enhance the consumer products of the enterprise’s popularity and satisfaction and
loyalty and in the consumers’ mind set up the business enterprise green image.

5.4.5 Green Consumption

Green consumption is green supply the continuation of strong vitality, also is vital
to the survival of enterprises, to promote and push green consumption and get rec-
ognition is a powerful weapon to win the market, the enterprise should from prod-
uct design to pay attention to environmental protection, provide support for green
consumption, such as design of the green packaging, recyclable packaging. Make
consumers with the minimum cost the most environmental protection for maxi-
mum service, thus enterprise also is met with the lowest cost, and obtain the high-
est return value.

In short, the green supply chain with the development of economy, people
strengthening of environmental protection consciousness, will be more and more
be taken seriously, green supply chain mode will continue to develop and progress,
research of green supply chain operation to enterprise development, benefit to the
public welfare, we have to take the practice green supply chain management to
become their own conscious effort to get the biggest economic benefits and social
benefits, environmental benefits.
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Chapter 6
CBI-Based Assisted Internet ESP
Teaching Mode

Xiaohua Zhu

Abstract CBI teaching based on network assisted condition emphasizes the
integration between language teaching and learning and the subject content learn-
ing, which has important significance for the English for specific purposes (ESP)
teaching. This article has firstly analyzed the present state of ESP teaching of uni-
versities in China, and introduces the concept of CBI teaching into ESP teaching
based on the need of ESP courses teaching, then puts forward the contents for
CBI-based net-assisted ESP teaching mode and its requirements for teaching and
learning in order to provide reference to ESP teaching in colleges and universities.

Keywords CBI ¢ ESP ¢ Assisted internet teaching mode

6.1 Present Situational Analysis for ESP Courses

6.1.1 Unscientific Curriculum

Although domestic colleges and universities arrange ESP courses as Compulsory
courses, most schools put them in the third year or fourth year. Many students
could not go to the class because of work or looking for work or other reasons. At
the same time, these courses are generally less with shorter than 2 semesters and
1 h weekly [1].

6.1.2 Weaker Teacher Team

Teachers for specialized courses always undertake the task of teaching ESP
courses at colleges and universities in China. In spite of their rich specialized
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knowledge, their English language listening and speaking ability is limited or on
the lower level. And they always use translation teaching method to finish their
teaching [2]. Some of universities hire teachers with excellent English comprehen-
sive ability for foreign language college take on ESP teaching task. Although these
teachers have strong language skills, insufficient professional knowledge result in
that the teachers have to finish their teaching according to the books [3].

6.1.3 Single Teaching Mode

Most of colleges and universities use single teaching mode for classroom teach-
ing and students’ study for ESP have to be limited. Teachers are the main parts for
class teaching time as arranger, leader, teacher, and evaluators and use explanation
as the main and only way to teach [4]. Students’ learning interesting is low due to
lack of the chances of taking part in classroom activities.

6.1.4 Teaching Material Lagged Behind

ESP teaching materials are classified into two kinds including theoretical explana-
tion and practical training. Although all teaching materials cover each fields of the
subject, the specialized knowledge fall behind. At the same time, teaching materi-
als do not reflect professional preferences without integration between theorized
explanation and practical training, causing to waste time for selecting suitable
teaching materials [5].

6.2 CBI Teaching Concepts into ESP Teaching

6.2.1 CBI Teaching Idea

Content based instruction (referred to as CBI), refers to that teachers arrange the
teaching content according to learners’ needs for one subject knowledge, rather
than teaching based on the language knowledge listed on the syllabus. The CBI
came from immersion program Montreal Canadian in 1960s. It carried on the
teaching about mathematics, history by using the target language to improve
their language abilities. This way was used to put learners into language environ-
ments with discipline teaching activities to learn the target language. Experimental
results prove that the implementation of CBI into teaching has better effect than
the teaching with the traditional teaching ways such as by using language to teach
language.
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6.2.2 Theoretical Basis for CBI

6.2.2.1 Dornyei Foreign Language Learning Motivation Theory

Hungarian scholar Dornyei presents a comprehensive learning motivation theory
in 1990s on based on previous studies. The theoretical framework classifies the
language learners’ motivation into three dimensions: language, learner and learn-
ing environment. Dornyei leaning motivation theory shows that foreign language
learning motivation is not only related with learning subject and with learning
object and with the related learning situation.

6.2.2.2 Constructivist Learning Theory

Learning is the Process of Learners’ Actively Constructing Internal Mental
Representation

The process of learning is not the transferring for knowledge from teachers to
learners, but the process of self construction for knowledge based on the acquired
information and their own background knowledge and experience.

The Learning Process is a Double-way Construction Process
Constructivism believes that the process of constructing includes the meaning
construction for new information by using the original experience beyond the
information provided and contains the reform and reorganization for the original
experience.

Learning Has Social Feature
Constructive learning theory thinks that people with different cultural background
and social experiences need inter communication and collaboration to form the
construction for knowledge and meanings.

Learning Needs Situation
Constructivism believes that learning occurs in authentic learning tasks. Simulated
learning task could stimulate learners’ initiative to learning interesting and the
objective activity is the source of constructing knowledge.

6.2.3 Basic Requirement for CBI into ESP Teaching

It is feasible to put CBI teaching concept into ESP teaching because the object for
ESP courses in colleges and universities are learners in higher grades, who have
strong professional knowledge foundation and comprehensive English language
ability. At the same time, higher requirement are put forward to satisfy the learn-
ers’ needs for professional trainings and practices.
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6.2.3.1 Rich Corpus of Teaching Content

Student activities mainly focus on the understood and meaningful information as
well as the tasks based professional working posts by using the target language
with exact learning purpose.

6.2.3.2 Interdisciplinary Teaching Team

Teachers ESP courses should not only have excellent English language skills,
but also have comprehensive understanding about the subject knowledge and the
required abilities for undertaking the works for special professional posts related
with the learners’ specialties. At the same time, skills for organizing classroom
teaching are also necessary.

6.2.3.3 Flexible Teaching Mode

Especially, ESP teaching mode should show learners’ main position and teachers’
leading role during the process of teaching.

6.3 Research About Assisted Internet ESP Teaching Mode
Based on CBI

6.3.1 Interactive ESP Classroom Teaching Model Based on CBI

6.3.1.1 Multimedia Assisted Interactive Teaching Model

Compared with the traditional interactive teaching mode, multimedia interactive
teaching mode emphasizes the multimedia platform for promoting interactions
between teacher and learners. The model is constructed as follows:

Teachers use multimedia to present teaching main points and problems dis-
cussed in future;

Teachers guide students to participate in demonstrations and give presentations;

Learners state conclusion and put forward to their views;

Teachers sum up and put forward some suggestions based on learners’
presentations.

6.3.1.2 Application of Multimedia Assisted Interactive ESP Teaching Mode

The author states the application of multimedia assisted interactive ESP teaching mode
into the course of Tourism English, which has been taught by me for many years.

Teaches Present the Teaching Contents in Multimedia Based on Requirements
Given by Special Industry to the ESP Courses
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The aim of Tourism English course is to train tour guide concerning foreign
affairs with qualified skills. And the teaching contents are divided into several parts
based on the guiding working steps. Working places are the dividing points for the
main modules which are places of airport, on the bus, hotel and scenic spots.

Teacher presents the Fig. 6.1 on the screen of computer. It is convenient and
effective for the learners to understand the teaching aim and teaching contents.
And learners could quickly know the teaching main parts based on the arranged
credit hours for each main modules and sub-modules.

Teachers use practical classroom activities such as questions, group discussion
and role-play to link the teaching contents

Tourism English is an interdisciplinary course combined professional knowl-
edge and English language skills. Most of learners have master knowledge related
Guide Business during the process learning. Teacher use the way of asking ques-
tions to inspire students to take part in the practical classroom activities. At the
same time, group discussion could help students to set up good learning situa-
tions to provide a sound foundation for finishing the role-play tasks. Meanwhile,
because some of learners lack the ability of transferring specialized knowledge
into English language, teacher show the key words on the screen or broadcast a
short film with lots of key words and sentences structures by using big screen or
video while asking questions and arranging the group discussion in order to pro-
vide enough effective information input to ensure that learners.

The Main Modules Are the Cohesion for Each Unit and the Sub Modules Are
the Base for Practical Training.

Although most materials for Tourism English are arranged based on the work-
ing process, the contents for them are messy. The main reasons for that is that
the authors do not clearly show the different tasks in the same working places,
which increase learners’ learning load. Based on practical teaching for many

Basad on Main Based on guiding Working Procedures

Working: || Modules! [T T— : ;

Places An-pu o { Hotel - i
JL spots

Airportto Hotel! | Hotelto Airport || 'Sihtseeins | Entertainment

Second:

D Modul
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:Hotel to Spots
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Total Study Period | 36 credit hours:

Fig. 6.1 Curriculum



46 X. Zhu

years, the author concludes that the teacher could receive good teaching results
by presenting the main modules and sub-modules. Specifically, the teaching
contents are divided into four main modules including airport, coach, hotel and
scenic spots based on the main guiding working places. Teacher should present
the different tasks at the same guiding working places by using multimedia. At
the same time, Comparison and contract both similar and different points. Sub-
modules are the base for practical training. Different tasks at the same guiding
working places may be presented in different units, learners’ presentation for
procedure of guiding could help them clearly master the working details, espe-
cially, these working could help students know the belongings for each working
tasks and lay a solid foundation for the practical training of whole guiding work-
ing procedures.

Vig Laboratory Simulates Practice, Supplementary Multimedia Teaching Corpus

Learners’ practical training could carry on in the language lab or Vig training
room. Multi functional training rooms provide learners with facilities with sound
recording, video recording and playback. These assisted multimedia practical
trainings stimulate learners to participate in classroom teaching activities, and
most importantly, learners could clearly know the mistakes made by themselves or
their team members during their simulated practical training and revise their work-
ing details by watching the video about their practical training or other groups’.
What’s more, different groups use different specialized key words to finish their
working tasks; all their practical trainings are copied by audio o video to pro-
vide rich corpus resources for the curriculum construction and future professional
construction.

The Teachers and Students All Participate in the Evaluation for Teaching and
Learning

Different from the traditional evaluation system, assisted multimedia interac-
tive ESP teaching mode leads learners as the important subjects of the evalua-
tion system with peer assessments among learners and groups. Most importantly,
learners could take part in the construction of evaluation system. Teacher put the
evaluation system on the computer-assisted classroom teaching platform, learners
could adjust the system after reasonable procedures with reasonable reasons. Each
learner has the right to participate in scoring and gives reasons for your score.
Teacher also has the right to give score to each one, but his score is not the domi-
nant standards of grading for learners.

6.3.2 CBI-Based Assisted Internet Learning and Teaching
Mode

6.3.2. 1 Assisted Internet Learning and Teaching Mode

As aresult of the limit of classroom teaching time, internet assisted learning teach-
ing mode in university teaching has become the essential part of teaching and
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learning in universities. Internet assisted learning and teaching mode is a model of
practical platform based on internet.

6.3.2.2 Design for Assisted Internet Learning and Teaching Mode

Internet assisted learning and teaching platform mainly adopts three layers system
architecture. And the application for the whole platform is divided into the presen-
tation layer, business logic layer and data access layer. There are four main mod-
ules including supporting platform, content management, and homework online
and solving problems on web. The arrangement for the backstage can be author-
ized including maintenance for roles for being teachers and administrative roles
with multiple levels. Management for the users’ information includes maintenance
for the information about learners, teachers and administrators. System settings
include whether to open the users’ registration, whether does the registration need
manual review, whether do the answering for the web questions need review.

Content management module is about all the integration of information related
with contents.

Before their publication, authorized administrators and teachers need to set
different content types. For example, the first type includes notice, teaching plan,
teaching resources and teaching calendar. The platform can be set the multiple
content types, such as the first type of teaching resources can be set 2 second
types including teaching courseware and past year’s exam paper. It is necessary
to choose the corresponding content types before releasing a specific content
submitted by the online text editor. The released content could be browsed with
landing.

Model of answering questions is designed based on the current popular forum
mode. Authorized administrators and teachers set up different plates (according to
the arrangements for each chapter of the course). Users can issue their problems
into the corresponding plate and all the users can discuss and answer them. When
teachers find that one of their questions is the popular and hot topic among learn-
ers, they could put them at the beginning of the interface for a period of time so
that all other learners can browse to the problems and take part in the solution of
these problems.

The designing for the platform use the Asp.Net combined with SQL Server
database. The operation of database in the data access layer depends on the data
access application black from Microsoft Enterprise Library.

6.3.3 Application for the Assisted Internet ESP Teaching Mode

The author presented the network course Tourism English last year, which is com-
pleted based on the assisted network ESP teaching mode including information,
arrangement and interaction and so on. The teachers are authorized as the admin-
istrators for the network platform and have the authority to allow the learners
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through the registration. After registering, all the users could download the teach-
ing planning, teaching courseware and previous exam papers about Tourism
English through the platform.

The teachers are authorized as the administrators for the network course and have
the authority to allow the learners through registration. The registered learners can
download the teaching plan, teaching courseware and previous years’ exam papers
about the course Tourism English on the network platform. As the founder for the
network platform, the author provides lots of expanding resources including infor-
mation about foreign tourist business, guiding working procedures, video and audio
about the guides’ working based on the teaching target for the course and its func-
tion for the training professional personnel. Registered learners can freely choose the
topic and the context of the topic by BBS, QQ and so on. At the same time, learners
can provide their views about questions in the area of Answering Questions.

6.4 Conclusion

Assisted internet ESP teaching mode based on the theory CBI effectively put the
technology and science into the specific English teaching and learning in colleges
and universities. It can integrate professional knowledge with English language
skills and provide learners with many opportunities of autonomous learning and
practical training.
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Chapter 7
Strategy of Timing Backup ORACLE
Database

Chunrong Xue

Abstract This chapter designed a logical backup of Oracle database. Logical
backup is mainly backup some data files, and saves data file to another location.
In this paper used EXP way to do logical backup of database, at the same time,
implemented timing settings backup. The timing settings backup strategy can be
achieved all data based on Oracle database a complete automatic data backup on
database server data. Timing backup Oracle database strategy has certain advan-
tages in security, economy and reliability than others.

Keywords Timing ¢ Logical backup ¢ Oracle

7.1 Introduction

Oracle Database is an extremely powerful database management system. The
Oracle database has a safe, reliable and efficient performance, that most of the
software using Oracle as the core database Page [1]. As the most widely used large
database, Oracle database security is very important, which is directly related to
the stability of the system operation and unit normal operation. As a data security
strategy, backup is the most basic method to avoid data loss.

Physical backup and logical backup are two of the Oracle database backup
strategy [2]. Physical backup is backup some files which is necessary to run Oracle
database, including database data files, control files, archive files. Physical backup
is commonly used RMAN tools. Oracle Database physical backup can choose
offline (cold) backup and online (hot) backup. Logical backup is mainly backup
some data files, and saves data file to another location. The general way is EXP and
EXPDP. Compared with physical backup, the biggest advantage of logical backup
is which can detect data block damage when exported and terminated export
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process. When next time perform logical backup, it is need to repair damage to the
table. In this paper, we use EXP way to do logical backup of database.

Database backup strategy is a combination of a variety of database backup.
A good backup strategy is necessary to ensure the security and stability in the
database, uninterrupted operation, but also to ensure that the backup workload is
not too large [3]. Oracle database backup can not be like Ms SQL Server database
through their own job scheduling to create an automatic backup, For Oracle data-
base users, each using manual method is obviously very troublesome and painful.

Database backup strategy can be achieved all data based on Oracle database a
complete automatic data backup on database server data. At 00:01 in the morning
every day, it is automatic to begin saving backup file in the backup of the serv-
er’s hard disk partition E (backup point in time and path can be change), creating
a date named directory to save the day-backup files in order to facilitate system
administrator regularly to transfer copied file or burn the archive, such that provide
a complete backup solution for data security.

7.2 Design and Implementation of Oracle Timing Backup

In Windows2003 Server operating system and Oraclel0 g database system envi-
ronment, we develop applications by PowerBuilder, and achieve automatic backup
of Oracle database. Set the task within scheduled time to run backup, save a lot of
operating time, improve work efficiency.

7.2.1 Software Design Flow Chart

Software design flow chart shown in Fig. 7.1.

7.2.2 Key Backup Script

In this paper we develop applications by PowerBuilder to implement Oracle
database backup on a regular EXP-way. Key backup script is as follows:

int i

String Is_logname

SetPointer ( HourGlass! )

For i =1 to UpperBound(is_users_list)
st_state.text ="' Backup '+is_users_list[i] +'data......
Is logname = "logs\"+ is users list[i] + string (today (),'yyyy-mm-dd')
_;’_l‘.l()g’l
FileDelete(Is_logname)
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set up backup parameters (including the
user name password used to start the
backup procedure, user need to backup)

set time of timing backup

Manual to perform backup

set the backup directory

running program in
background

Fig. 7.1 Flow chart

Ifib_cancel then goto label cancel

Is_run ="exp userid = "+ is_usDAT*?%erid + "/" + is_logPass &
+ " owner ="+1s_users_list[i]+" " &
+ " buffer=4096 file="+gs BackupDir+"\"+Is_date+"\" + is_users_list[i]
+".dmp” &
+  "log=logs\"+ is_users_list[i] + string (today (),'yyyy-mm-dd")
+".log"

/NMi_rtn=run (Is_run,Minimized!)

li_rtn = WinExec(ls_run,0)
Ib_exit loop = false

Do while not Ib exit loop
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If wf BackuplsSuccess () < 0 then// result is failing
st_state.text = 'Backup '+is_users_list[i] +' is failing.'
li_failure++

End if

Ib_exit loop = true

End if

Do While Yield ()

Loop

If ib_cancel then goto label cancel
Loop

Ifnot li_rtn>32 then
MessageBox("warning","~n "+ is_users_list[i] +" failed backup of the
database user!")
End if
st_state.text ="' User '+is_users_list[i] +’ data backup completed.'
Next
SetPointer (Arrow!)

Ifli_failure = 0 then
st_state.text ="' Backup all user data is complete. '
elseif li_failure > 0 then

st_state.text = "+string (li_failure)+' users backup data backup fails.'
End if

Return
label cancel:

st_state.text ="' Operation has been canceled.'
SetPointer (Arrow!)

7.3 User Interface and Operating Procedures of Oracle
Timing Backup

7.3.1 User Interface

This chapter implements backup settings and change point in time and path with
PowerBuilder development. Interface is follows (Fig. 7.2).

7.3.2 Operating Steps

Users can write the above string command to a batch file and let the system run
the batch file automatically when logging in successfully each time, then achieve
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Fig. 7.2 User interface of
automatic backup database

8 Automatic backup database ...

Automatic backed up of databaze

Automatic backup time: 1 18:01 is

Backup directory setting

EC:\ »> Create(D) I
Backup @) | Exit(X)

Fig. 7.3 Background
running

the purpose of automatic backup favorites, the following is a specific implementa-
tion steps:

Start the application,

Enter “automatic backup time”, such as “00:01”, click “Settings” button to make
the settings take effect,

Enter or select a backup directory, if the directory does not exist, click the
“Create” button to create the input catalog,

Set user name and password of Oracle backup in configuration file backup.ini,

When setup is complete we can click the “Start Backup” button to test backup set-
tings are correct,

Completion of the above settings, click on the minimize button, the software trans-
ferred to running in the background, as shown in Fig. 7.3,

Set is completed, when the next time “00:01” system automatically start
backup.

7.4 Conclusion

The main job of database backup and recovery is to grasp the best time to copy
the data to prevent data loss can not be restored in fault condition. How to reduce
complexity of database management, and establish a centralized online timing
backup system has a very important significance. Timing backup ORACLE data-
base strategy described in this chapter, after a lot of practical operation, has a great
role in improving efficiency in Oracle database backup, holds certain advantages
in security, economy and reliability.
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Chapter 8

Study of Relationship Between Inorganic
Polymer Concrete Cracks and Strain
Based on Fractal Theory

Yan Yan, Zhean Lu, Xiaochun Fan, Dingguo Cao, Jianju Li
and Yinping Wang

Abstract Inorganic polymer concrete (IPC) is a new building material, since it has
abundant raw materials, inexpensive, and has little pollution to environment during
its manufacturing process and needs little time to condense to high strength; these
have caused the domestic and foreign material researchers of great interest. The
flexural failure process of inorganic polymer concrete beam was studied based on
the mechanical test, fractal analysis were done of the crack pictures getting during
the test process were analyzed by using MATLAB program and the results show
that: the crack development of inorganic polymer concrete beam under lode has
fractal feature and box dimension can be a quantitative indicator of the crack con-
dition; The relationship between box dimension and mechanical property of the
beam is analyzed and the quantitative relation curves of them were fitted.

Keywords Inorganic polymer concrete * Reinforced beam ¢ Crack development ¢
Fractal theory ¢ Box dimension

8.1 Introduction

Inorganic polymer concrete (IPC) is a new building material, it is a cementitious
material similar to Portland cement concrete (PPC), which is reaction generated
by slag, fly ash, etc. in a strong alkali solution it was caused the wide attention
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of scholars because of its more excellent performance than PPC in many respects
[1, 2]. 1995, Guogiang and Xuejun [3] published “Theory of Fractal Applied to
gradation aggregate”, which can be considered the first attempt that fractal theory
was applied to the concrete field in china, opened up a new field for the research
of the theory of fractal. Maosen et al. [4] proof that under load, distribution of
cracks in reinforced concrete structure surface has fractal characteristics. Qian [5]
researched the load crack developing rule on the concrete surface and the corre-
sponding effect on the infection of the reinforcing steel bar erode is studied by
means of fractal theory.

8.2 Test Introduced

In the experiment, the IPC and PPC has similar concrete cubic anti-pressure.
Concrete mix proportion is shown in Tables 8.1 and 8.2.

A reinforcing IPC beam and a reinforcing PPC beam has been made,
specimen numbers were IPC and PCC, the section size of test beams is
b x h = 100 mm x 200 mm, span is L = 2,000 mm. Parameters of test beam are
shown in Table 8.3; reinforcement drawing is shown in Fig. 8.1.

Table 8.1 Mix of IPC
Powder (kg/m3) Fly ash (kg/m3) Activator (kg/m3) Sand (kg/mS) Stone (kg/m3)
200 200 180 615 1,262

Table 8.2 Mix of PCC

Super plasticizer
Water (kg/m®)  Cement (kg/m®)  Sand (kg/m?) Stone (kg/m?) (kg/m?)

340 136 633 1,298 2.04

Table 8.3 Parameters of test beam

The number Section size Reinforced Reinforcement

of test beams b x h (mm?) Span g (mm) diameter (mm) ratio (%)

IPC 100 x 200 2,000 16 2.34

PCC 100 x 200 2,000 16 2.34

e [T
’I..‘,\.- -(”2 r‘r!wls
T AS0 ) £00 . £50 5

T T T

Fig. 8.1 Reinforcement figure of test beam (Units mm)
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8.3 Test Device and Loading Scheme

Test device and loading scheme is shown in Fig. 8.2; locations of concrete strain
sensor are shown in Fig. 8.3, numbers of concrete strain sensor are a, b, c, d, e;
locations of longitudinal bearing force reinforcement strain sensor are shown in
Fig. 8.4.

T

3

Fig. 8.2 Loading figure of test beam

Fig. 8.3 Locations of
concrete strain sensor
(Units mm)

Fig. 8.4 Locations of steel
strain sensor
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Table 8.4 28d concrete cubic anti-pressure

Test block number Compression strength value (Mpa)
IPC 56.7
PCC 63.8

Fig. 8.6 Crack distribution diagrams of test beam PPC

8.4 Test Results

8.4.1 Concrete Cubic Anti-Pressure

Concrete cubic anti-pressure is shown in Table 8.4.

8.4.2 Distribution of Cracks in the Specimen Surface

Distribution of cracks after the test is shown in Figs. 8.5 and 8.6.

8.4.3 Load-Strain Relationships of Test Beams

In this experiment, longitudinal bearing force reinforcement strain and the con-
crete surface strain of the test beams was measured; stress—strain curves of the
beams are shown in Figs. 8.7 and 8.8.

8.5 Analysis of Test Results

8.5.1 Fractal Dimension Calculation Results of Test
Beams Under Different Load Levels

Currently, the most commonly feasible convenient method used to study the sur-
face cracks to request fractal dimension is the box-counting. The specific method
is to cover the object distribution area with square grid of side length rg, count if
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The Comparison of Steel strain-Concrete strain
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Fig. 8.7 Steel strain & concrete strain of beam IPC

The Comparison of Steel strain-Concrete strain
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Fig. 8.8 Steel strain & Concrete strain of beam PPC
Table 8.5 Box dimension of test beam IPC
Load (kN) 28 32 36 40 48 52 56 60
Box dimension 1.068 1.093 1.137 1.159 1.170 1.198 1.212 1.222
of side A
2 0.962 0.983 0.954 0.986 0.976 0.984 0.996 0.988

Box dimension 1.100 1.118 1.146 1.150 1.154 1.156 1.178 1.193
of side B
2 0.975 0.984 0.985 0.997 0.987 0.988 0.984 0.992

Indicate r—Tlinear correlation coefficient, side A and side B expressed the two sides of the beam

the box contains elements of the object and statistics the number of the grid con-
taining graphic elements N (ry), change the mesh density by Changing grid size r,
and count the number N (r) of grid covered with cracks. The experimental results
were analyzed by using matlab to calculate box counting dimension of cracks’



60 Y. Yan et al.

digital image [6]. Fractal dimension of beam IPC and beam PPC under different
load levels is shown in Tables 8.5 and 8.6.

8.5.2 Relationship Between the Box Dimension and the
Strain of Concrete and Steel

The fractal dimension and strain of concrete and steel was fitted under different
load levels. For example, side A of the beams, fitting relationship was shown in
Figs. 8.9, 8.10, 8.11 and 8.12.

Figures 8.9-8.12 shows that, there was a good linearity relationship between
longitudinal bearing force reinforcement strain and box dimension under load,
so were concrete strain [7]. As the fractal dimension increases, the steel strain of
beam IPC increases more rapidly than beam PPC; in the same steel strain, the box
dimension of beam IPC is relatively small; in the same crack state, the IPC strain
was 1.5 times more than PPC strain. It shows that the deformation capacity of IPC
is better than PPC, therefore, cracks of IPC developed slowly than PPC under the
same load [8].

Table 8.6 Box dimension of test beam PPC

Load (kN) 28 32 36 40 44 48 52 56 60

Box dimension  1.123  1.149 1.177 1207 1219 1242 1259 1269 1.281
of side A

2 0.978 0.992 0.996 0.983 0.995 0.996 0.996 0.988 0.992

Box dimension  1.164 1.182 1.197 1.212 1230 1.243 1265 1271 1.293
of side B

2 0.977 0.992 0.990 0.985 0.964 0.994 0.991 0.980 0.967

Indicate r—linear correlation coefficient, side A and side B expressed the two sides of the beam

2000
1800 y = 7239.5x - 7305.6

1600 R? = 0.9696
1400
1200
1000
800
600
400
200

Steel strain

1. 050 1. 100 1. 150 1. 200 1. 250 1. 300
box dimension

Fig. 8.9 Relation graph between box dimension and steel strain of beam IPC
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Concrete strain
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8.6 Summary and Conclusion

The following conclusions were drawn from this study as listed below:

1.

Through the processing of crack pictures in the experiment, it is proved that
crack development of the side of beam IPC has fractal characteristics, rein-
forced inorganic polymer concrete can be researched based on fractal the-
ory, and the test beams’ box dimension under different load levels had been
obtained;

To calculate the surface crack’s fractal dimension of self-similarity specimens
based on box-counting, relationship between fractal dimension and the load
was studied, and according to measured values of steel strain and concrete
strain, variation of strain with fractal dimension variation of the specimen sur-
face-cracks was analyzed;

Results displayed a good linear relationship between beam cracks and box
dimension under all load levels, with the load increasing the fractal dimension
appeared linear growth, the box dimension shows linear growth with stress
strain or concrete strain of the middle cross section of test beams. Therefore,
fractal dimension of reinforced concrete beam cracks in the surface can be
used to analysis stress state of reinforced concrete members.

Compared to PPC beams, box dimension of IPC beams grow with the strain
more slowly, under the load, the crack of reinforced IPC beams extended
more slowly.

References

—

. Duxson P, Ferndandez-Jiménez A, Provis JL et al (2006) Geopolymer technology: the current

state of the art. ] Mater Sci 5(9):204-214

.Kim D, Lai H, Chilingar GV et al (2006) Geopolymer formation and its unique properties.

Environ Geol 2(1):280-286

. Li G, DengX (1995) Theory of fractal applied to gradation aggregate. Concrete 3(1):3-7
. Cao M, Wang T, Zai A (2005) Experimental study on fractal characterization in damages of

concrete structures. Rock Soil Mech 2(10):360-367

. Wang Q (2008) Application of fractal theroy on study of cracks’ developmental orderliness on

the surface of reinforced concrete component. Qingdao Univ Technol 30:87-93

. Zhang Z, Dong F, Wu'Y (2005) Estimation of fractal dimension for 2-D gray image. Comput

Appl 4(12):93-96

.LiY, Xie H, Liu J (2008) Study on computing method of fractal dimension of RGB image.

Chin J Rock Mech Eng S1:2779-2784

.Peng R, Xie H, Ju'Y (2004) Computation method of fractal dimension for 2-D digital image.

J China Univ Min Technol 4(1):390-397



Chapter 9
Research on Product Recovery Forecast

in Remanufacturing Based on Weighted
Markov Chain

Zhanfeng Zhou

Abstract In order to determine the number of recycled products and solve the
uncertain problem in product recovery. This paper used Weighted Markov Chain
to establish a forecasting model, set up a classification standard of Markov Chain
by using mean—variance method and established the state transition probabil-
ity matrix through sorting the data, at last predicted the number of recycled steel
by regarding the standardized autocorrelation coefficients as weights. The results
show that the model is accurate and has a good application.

Keywords Remanufacturing * Product recovery ¢ Weighted markov * Forecast

9.1 Introduction

With the development of social economy, more and more countries begin to pay
attention to the importance of the recycling utilization of resources and protection
of ecological environment problem, how to deal with product recycling, remanu-
facturing and recycling utilization issues will become the constraints for enterprise
long-term development. Remanufacturing is a general term in a series of techni-
cal measures and activities including repair and modification of waste products as
the guide of product life cycle design and management theory, as the standard of
high quality, high efficiency, energy saving, material saving, environmental protec-
tion and in order to achieve waste materials performance improvement also known
as the “green manufacturing” [1]. Product recovery is the primary condition for
remanufacturing [2].
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Current research on remanufacturing product recovery is mainly concentrated
in Qualitative analysis, such as analysis and comparison of product recovery
mode, formulation of product recovery policy, foundation of product recovery
standard and so on. Quantitative prediction on the number of recycled products is
still very rare at present. This paper researched the forecast on the number of recy-
cled products on this background [3, 4].

9.2 Recycled Product Forecasting Model

The current forecasting methods can be divided into qualitative forecasting methods
and quantitative forecasting methods. Qualitative forecasting methods gave a quali-
tative result on the basis of the statistical data by using visual comparison, so this
method was very subjective and inaccurate. Commonly used quantitative forecasting
methods were time series analysis method and probability and mathematical statis-
tics method. Remanufacturing in our country just began to develop, historical statis-
tics data about product recovery was insufficient and at the same time, the number of
recycled product was influenced by many factors such as economy, market, policy, so
it was too random. The time series method ignored the influence of random factors,
when the time series did not change significantly, it was difficult to establish a more
accurate prediction model. Probability and mathematical statistics methods required a
lot of historical statistics, when the sample size was small and it was difficult to deter-
mine the probability distribution of the prediction object. Markov chain was a kind of
special stochastic process, Using the Markov chain to build the prediction model can
solve stochastic problems and at the same time the required sample size was small,
the accuracy and stability was high, so it was widely used in many fields such as agri-
culture, hydrology, weather and stock prediction [5, 6]. Traditional Markov Chain
were the Markov Chain based on absolute distribution and Markov Chain based on
probability summation, Markov Chain based on absolute distribution considered that
the founded Markov Chain meet the homogeneity property and Obviously, this was
lack of factual basis. Markov Chain based on probability summation considered that
the role played by absolute probability of every kind of step Markov Chain was same,
this was unscientific. The weighted Markov chain improved the traditional Markov
chain and can adequately, reasonable use all information in the sample, so the predic-
tive result was accurate and stable. The main steps of using the Weighted Markov
Chain to predict the number of the recycled products are as follows:

Collecting the historical data about product recovery and establish the data
sample. Numbered lists should use the “Numbered Item” style.

Calculating the sample mean and variance and establish the grading standard
of sample value to determine state space of Markov chain E, where, can calculated
by Eq. 9.1 and can calculated by Eq. 9.2.

x=x ©.1)
i=1
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i (xi — x)?
=

n—1

9.2)

S =

Determining the sample data is state according to standard of classification.
Calculating the Markov state transition probability pi(jm) corresponding to every

step and establishing the state transition probability matrix, where Pjj ~ means the
probability that state “i” transited to state *j” after m steps.

Calculating the autocorrelation coefficients r¢ and standardized it, determining
the weight wy of Markov under every step, where rk can be calculated by Eq. 9.3
and wk can be calculated by Eq. 9.4.

n—k

> (X1 — X)Xk — X)
= """ _ 9.3)
> (x —x)?
I=1
[0 T
k= m 9.4
> Ikl O
k=1

Calculating the weighted sums of every probability under the same state and
determining the predictive probability Pj of this state, where Pi can be calculated
by Eq. 9.5, max {p;, i € E} was the final state.

m
k
b= wrxp 9.5)
k=1

9.3 Example in Application

This paper collected the number of recycled steel from 1971 to 1990 in Shandong
Province and used the Weighted Markov model to predict. The number of recycled
steel from 1971 to 1990 was shown in Table 3.1 [7].

Calculating the sample mean X and variance s, the result was shown as follows:

20
S (xi—61.86)2

20
x= > xj=61.86, s = \/'=1 19 =233
i=1

Using mean—variance method to divide the Markov is chain into five states, as
shown in Table 9.2.

According to Tables 9.1 and 9.2 is determining the state of the number of steel
of every year, as shown in Table 9.3.

Establishing the state transition probability matrix under every step, the result
was shown as follows.
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Table 9.1 Number of
recycled steel from 1971 to
1990

Table 9.2 Standard of
dividing state and numerical
range

Table 9.3 State of the
number of steel of every year

Z. Zhou
Years Quantity
1971 24.58
1972 25
1973 24
1974 36
1975 55.5
1976 34.02
1977 38.5
1978 70.5
1979 74.2
1980 79.3
1981 74.54
1982 92.3
1983 100.18
1984 90.02
1985 75.77
1986 74.1
1987 56.4
1988 64.5
1989 66.7
1990 81
State Standard of dividing state Numerical range
1 X<x—s X < 38.56
2 X—s<X<Xx-—05s 38.56 < X < 50.21
3 x—05s <X <x+05 5021 <X <7351
4 X+055<X<x+s 73.51 < X < 85.16
5 X>x+s X3 < 85.16
Years State
1971 1
1972 1
1973 1
1974 1
1975 3
1976 1
1977 2
1978 3
1979 4
1980 4
1981 4
1982 5
1983 5
1984 4
1986 4

(continued)
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Table 9.3 (continued) Years State
1987 3
1988 3
1989 3
1990 4
Table 9.4 Autocorrelation coefficients from one step to five steps
I 19 I3 T4 I5
0.8046 0.5802 0.4160 0.2915 0.1446
Table 9.5 Weight from one step to five steps
w] [0)] w3 w4 w5
0.3597 0.2594 0.1859 0.1303 0.0647
5 Ys Us 0 0] (/5 0 25 0 0]
0 0 1 0 0 0 0 0 1 0
PO=| Vs 0 25 2s o [ P@=| 0o V4 1y 2 o
0 0 /s 35 s o o /315105
Lo 0o 0o Y3 73] L0 0 0 5 1]
[ Yo Ya Vi Va0 ] [ Ys Y5 s Vs 0]
0 0 0 1 0 0 0 0 1 0
PO = 0 0 1/3 2/3 0 ,P(4)= 0 0 0 1/2 1/2
0 0 %5 0 s o 0 s 25 %s
Lo o Y3 0] Lo 0o %3 Y5 0 ]
s Vs Ys s o
0 0 0 0 1
PO=| 0 0 o 15 1
0 o o Y U,
0 0 1 0 0

Calculating the autocorrelation coefficients, the result was shown in Table 9.4.

Standardizing the autocorrelation coefficients and calculating the weight of

every step, the result was shown in Table 9.5.
Forecasting the state of number of recycled steel from 1988 to 1990, the results
was shown in Tables 9.6, 9.7 and 9.8.
Result from Table 9.9 showed that the Weighted Markov forecasting model was
very accurate in the prediction of number of recycled steel from 1988 to 1990.
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Table 9.6 Predictive state of number of recycled steel in 1988

Z.Zhou

Years State Step Weight 1 2 3 4 5
1983 5 5 0.0647 0 0 1 0 0
1984 5 4 0.1303 0 0 2/3 1/3 0
1985 4 3 0.1859 0 0 2/5 0 3/5
1986 4 2 0.2594 0 0 1/3 1/3 1/3
1987 3 1 0.3597 1/5 0 2/5 2/5 0
Weighted 0.0719 0 0.4563  0.2738  0.1980
value
Predictive 3
state
Table 9.7 Predictive state of number of recycled steel in 1989
Years State Step Weight 1 2 3 4 5
1984 5 5 0.0647 0 0 1 0 0
1985 4 4 0.1303 0 0 1/5 2/5 2/5
1986 4 3 0.1859 0 0 2/5 0 3/5
1987 3 2 0.2594 0 1/4 1/4 2/4 0
1988 3 1 0.3597 1/5 0 2/5 2/5 0
Weighted 0.0719  0.0649 0.3738  0.3257  0.1637
value
Predictive 3
state
Table 9.8 Predictive state of number of recycled steel in 1990
Years State Step Weight 1 2 3 4 5
1985 4 5 0.0647 0 0 1 0 0
1986 4 4 0.1303 0 0 1/5 2/5 2/5
1987 3 3 0.1859 0 0 1/3 2/3 0
1988 3 2 0.2594 0 1/4 1/4 2/4 0
1989 3 1 0.3597 1/5 0 2/5 2/5 0
Weighted 0.0719  0.0649 0.3615 0.4496  0.0521
value
Predictive 4
state
Table 9.9 Predictive values and residuals
Years Actual value Predictive value  Residuals rate (%) Relative error rate
1988 64.5 61.86 4.09 4.31 %
1989 66.7 61.86 7.26
1990 81 79.34 2.05
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Using the average value of the interval corresponding to calculate predictive
value and error, the result was shown in Table 9.9.

9.4 Conclusion

Product recovery was the first step for realizing the remanufacturing, the predic-
tion of the number of recycled products was very important for designing and
optimizing the remanufacturing network and resolving other problems. This paper
studied the forecast of the number of recycled products, established a forecasting
model based on Weighted Markov Chain and used the model to predict the num-
ber of recycled steel from 1971 to 1986 in Shandong province. The results showed
that the model was very accurate.
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Chapter 10
Relationship Model Between Chlorophyll-a
and Sediment Nutrients

Hua-Jun Luo, De-Fu Liu and Ying-Ping Huang

Abstract The relationship model between chlorophyll-a in water body and
sediment nutrients in Xiangxi Bay of Three-Gorge Reservoir was established
using support vector machine (SVM) method. In surveys, six stations have been
investigated on 29 March 2009, 28 March 2010 and 17 August 2010. Using step-
wise multiple linear regression method, the important variables (sediment total
nitrogen and bioavailable phosphorus) were selected. The parameters in SVM
were optimized by leave one out cross validation. The cross validated squared cor-
relation coefficient obtained based on leave one out method (Q%OO) of the optimal
SVM model is 0.7577. The SVM method has been shown to be a useful and pow-
erful tool to construct the relationship model.

Keywords Support vector machine ¢ Chlorophyll-a ¢ Three-gorge reservoir

10.1 Introduction

Three-Gorge Dam (TGD) in China is the world’s largest dam, measur-
ing 2,335 m long and 185 m high, and the reservoir created by it has an area
of 1,080 km? in 2009 [1]. The Xiangxi River, which lies 38 km upstream from
the Dam, is the largest tributary in the Hubei portion of Three-Gorge Reservoir
(TGR). This river is 94 km long with a watershed of 3,099 km? (between 110°25’
and 111°06’E long., 30°57" and 31°34'N lat.) [2]. While water impoundment in
TGR, the downriver stretch of Xiangxi River was inundated and Xiangxi Bay
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was formed. Then the water flow velocity has dropped to 0.0020-0.0041 m/s [3].
So when water temperature increased in spring, there were algal blooms with
prolonged retention time and rich nutrients in Xiangxi Bay.

In recent years, the distributions and influences of nutrients in water body of
Xiangxi Bay have been studied [4, 5]. However, the sediment plays an important
role in water ecosystem as it is both an important source of various dissolved sub-
stances and a sink for particulate materials [6, 7]. So the sediment is a “potential
source” of nutrients such as nitrogen and phosphorus in water [8, 9]. In this present
paper, the spatial and temporal variability of nutrients in Xiangxi Bay sediments
were studied, and the relationship model between chlorophyll-a in water body and
sediment nutrients was established using support vector machine method [10].

10.2 Materials and Methods

10.2.1 Sampling and Sample Preparation

The sampling was undertaken from six sites of Xiangxi Bay (Fig. 10.1) on 29 March
2009, 28 March 2010 and 17 August 2010. Sites XD1-XD5 is on the Xiangxi River.
Site GL is located at the downstream of Gaolan River, which is the largest tribu-
tary of the Xiangxi River. Water samples were collected at 0.5 m depth from surface
in the middle of the river using a 5 L Niskin sampler (Hydrobios-Kiel). Sediments
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with a 15 cm overlying water column were collected using acid-washed PVC core
tubes (diameter 65 mm). The overlying water was siphoned off, filtered and stored
at 4 °C for analysis. The top 5 cm of sediment cores were segmented and stored
in air-sealed plastic bags at 4 °C. Pore water was separated from the sediments by
centrifugation (3,000 rpm, 10 min) followed by filtration of the supernatant (passing
a Whatman 0.45 pm pore-size filter). Prior to analysis the sediment samples were
freeze-dried and ground to pass through a 100-mesh sieve.

10.2.2 Sediment Analysis

10.2.2.1 Total Phosphorus

Freeze-dried sediment (0.7000 g) was put into a 50 ml glass tube, and digested
with potassium persulphate and 30 % v/v sulphuric acid. After digestion, the solu-
tion was cooled, centrifuged and filtered by Whatman 0.45 pm pore-size filter.
Then phosphorus was determined using the ammonium molybdate-ascorbic acid
(AMAA) method. A blank was processed simultaneously.

10.2.2.2 Bio Available Phosphorus

Sediment (0.1500 g) was put into a 50 ml glass tube, and 30 ml solution (0.1 M
NaOH/1 M NaCl) was added. The tube was covered and the sample was shaken
for 8 h, then centrifuged (3,000 rpm, 15 min) and filtered by Whatman 0.45 pm
pore-size filter. The filtrate was analyzed for Bio Available Phosphorus (BAP)
using AMAA method. A blank was processed simultaneously.

10.2.2.3 Total Nitrogen of Sediments

Sediment (0.1500 g) was put into a 50 ml glass tube, and 20 ml oxidative agent
(0.1875 M NaOH, 0.0741 M K;S,0g) was added. The mixture was shaken and
then digested for 30 min at 135 °C in high pressure sterilizing kettle. After diges-
tion, the solution was cooled, centrifuged and filtered by Whatman 0.45 pm pore-
size filter. The content of NO3™ in filtrate was determined as the total nitrogen
(TN) content by colorimetry. A blank was processed simultaneously.

10.2.2.4 Ammonium Nitrogen of Sediments

Sediment (1.2500 g) was put into a 50 ml glass tube, and 25 ml NaCl solution
(2 M) was added. The solution was shaken for 4 h, centrifuged (3,000 rpm,
15 min) and filtered by Whatman 0.45 pwm pore-size filter. The NH4™ in filtrate
was determined using spectrophotometry. A blank was processed simultaneously.
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10.2.2.5 Water Samples

Total Phosphorus (TP), TN and Ammonium Nitrogen (NH4—N) of pore water
and overlying water were determined in the laboratory using State Environmental
Protection Administration (SEPA) standard methods. For chlorophyll-a (Chl-a)
analysis, surface water samples filtered through Whatman filters were extracted
with cold 90 % acetone and estimated by spectrophotometer.

10.2.3 Support Vector Machine

Support vector machine (SVM) is a nonlinear machine learning method. In SVM,
the basic idea is to map the data X into a higher dimensional feature space F via
a nonlinear mapping @ and then to do linear regression in this space. Therefore,
regression approximation addresses the problem of estimating a function based on
a given data set G = {(x;, dl-)}f.:1 (x; is input vector, d; is the desired value). SVR
approximates the function in the following form:

!
Y= wi®; (x)+b (10.1)

i=1

Where {(D,-(x)}iz1 is the set of mappings of input features, {(wi)}ﬁz ( and b are
coefficients. They are estimated by minimizing the regularized risk function R(C):

I
1 1 2
R(C) = CN ;Ls (di, yi) + ) Iwl| (10.2)
Where
d—y|l—c¢ or |d—y|l>c¢
Le(d,y) = [ |0 . ZthervLise = (10.3)

And ¢ is a prescribed parameter in the insensitive loss function.

In Eq. (10.2), [C(1/N) > Le(d;, yi)] is the so-called empirical error (risk)
measured by e-insensitive loss function L. (d, y), which indicates that it does not
penalize errors below ¢. The second term [(1 /2) ||w||2] is used as a measurement of
function flatness. C Is a regularized constant determining the tradeoff between the
training error and the model flatness?

The minimization of Eq. (10.1) is a standard problem in optimization theory
and it can be derived that the weight vector w equals the linear combination of the
training data:

(ozi — oc;-") X;
- (10.4)

w =

1
=
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In this formula, «; and o} are Lagrange multipliers. Thus, decision function
becomes the following form:

l

f@) =D (i —of) K (xi,x)+b (10.5)

i=1

Where K (x;, x) is the kernel function? The most used kernel functions include
radial basis function (RBF) kernel, polynomial kernel and linear kernel. For the
SVM calculations, a MATLAB toolbox was used, developed by Gunn.

10.3 Results and Discussion

Surface water chlorophyll-a during the observation period in Xiangxi Bay of
Three Gorges Reservoir are presented in Fig. 10.2. The sediment nutrients as
environmental variables were selected using stepwise multiple linear regression
(MLR) method. So the model with two important environmental factors (sediment
TN and BAP, Fig. 10.3) was obtained as follows:

Chl —a =—4.7748 4 0.0396T N + 0.0816 BAP (10.6)

(R? =0.7041. Q3 ,, =0.5537. § =10.6513, Fa15=17.8483, P =0.0001.
N = 18).

The statistical quality of the regression equation was examined using param-
eters such as the squared correlation coefficient (R?), the standard error (S), the
Fisher ratio at the 95 % confidence level (F), and the cross validated squared cor-
relation coefficient obtained based on leave one out (LOO) method (Q%OO).

The resulting sediment nutrients factors in Eq. (10.1) decided by stepwise
MLR were used for SVM model. The performance of SVM model is related to
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Fig. 10.4 Sediment TN (a) and BAP (b) in Xiangxi Bay

variables as well as the combination of parameters used in the model. So some
parameters in SVM (the type of kernel function, the regularization parameter ¢
and g-insensitive loss function) ought to be optimized. In this work, root mean
squared error (RMSE) was used as a measurement of generalization in leave one
out cross validation (LOOCV) of SVM. Figure 10.4 illustrated RMSE versus &
and C with different kernel functions [RBF with a width of ¢ = 0.10, polyno-
mial, linear] respectively. It was found that the RBF kernel function was suitable
to build the SVM model among the three kernel functions. Figure 10.5 illustrates
the parameters (C and &) optimized in SVM with RBF function. Thus the opti-
mal SVM model (R* = 0.8738,Qfo = 0.7577) was obtained with the mini-
mum value of RMSE (9.2183) with C = 800 and ¢ = 0.01 under the RBF kernel
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function. Figure 10.6 shows plots of the predicted values employing LOOCV of
optimal SVM versus measured values for Chl-a. It can be concluded that the pre-
dicted results are in good agreement with the observed ones.

10.4 Conclusions

The support vector machine model of chlorophyll-an in Xiangxi Bay of Three-
Gorge Reservoir was established. Using stepwise MLR method, the important
variables (sediment TN and BAP) were selected. The parameters in SVM such as
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the type of kernel function, the regularization parameter ¢ and g-insensitive loss
function were optimized by leave one out cross validation. R? And Q% oo Of the
optimal SVM model are 0.8738 and 0.7577, respectively. The SVM method has
been shown to be a useful and powerful tool to construct the relationship model
between chlorophyll-a in water body and sediment nutrients.

References

10.

. Wu JG, Huang JH, Han XG et al (2003) Three-Gorge Dam—experiment in habitat fragmen-

tation? Science 300:1239-1240

. Ye L, Li DF, Tang T et al (2003) Spatial distribution of water quality in Xiangxi River. China

J Appl Ecol 14(11):1959-1962

. Wang HY (2005) Effects of the Three Gorges Reservoir on the water environment of

the Xiangxi River with the proposal of countermeasures. Res Environ Yangtze Basin
14(2):233-237

. Luo HJ, Liu DF, Ji DB et al (2009) Influence factors analysis to chlorophyll a of spring algal

bloom in Xiangxi Bay of Three Gorges Reservoir. ] Water Resour Prot 3:188-194

. Yang ZJ, Liu DF, Ji DB et al (2010) Influence of the impounding process of the Three Gorges

Reservoir up to water level 172.5 m on water eutrophication in the Xiangxi Bay. Sci China
Tech Sci 53(4):1114-1125

. Dai HC, Zheng TG, liu DF (2010) Effects of reservoir impounding on key ecological factors

in the Three Gorges Region. Procedia Environ Sci 2:15-24

. Wang L, Cai QH, Tan L et al (2011) Phytoplankton development and ecological status dur-

ing a cyanobacterial bloom in a tributary Bay of the Three Gorges Reservoir. China Sci Total
Environ 409(19):3820-3828

. Masuda K, Boyd CE (1994) Chemistry of sediment pore water in aquaculture ponds built on

clayey ultisols at Auburn, Alabama. J] World Aquacult Soc 25:396-404

. Lu XX, Song JM, Li XG et al (2005) Geochemical characteristics of nitrogen in the southern

yellow sea surface sediments. J Mar Syst 56:17-27
Steinman A, Chu XF, Ogdahl M (2009) Spatial and temporal variability of internal and exter-
nal phosphorus loads in Mona Lake, Michigan. Aquat Ecol 43:1-18



Chapter 11

Scalable Karatsuba Multiplier Over Finite
Field GF (2™)

Huafeng Chen, Yanbing Jiang and Buping Jin

Abstract A scalable architecture for efficient multiplication in finite fields GF
(2™) was proposed. The proposed design had symmetric form with 64 x 64-bit
inputs, supporting with any finite fields GF (2"*), where m < 320, and almost all
irreducible polynomials. Due to the introduced fast unbalanced modular reduc-
tion method and Karatsuba like algorithm, fast operation was obtained. Unlike
the most proposed bit-serial or digit-serial multiplier, data access of the symmet-
ric multiplier was in accordance with the memory access pattern. And it also can
be developed to meet the requirement of any GF (2), where m > 320, through
tiny change of control logic and register file. The analysis result showed it may
improve the operation performance by 50 % over the NIST recommended curve of
GF (2%83) comparing with another original method.

Keywords Finite field multiplier ¢ Karatsuba algorithm e Fast unbalanced
modular reduction method

11.1 Introduction

The basic arithmetic operations in finite fields of GF (2™) played an important
role in cryptography, such as elliptic curve cryptography (ECC), and the Digital
Signature Standard including the Elliptic Curve Digital Signature Algorithm [1],
among them, the most important and basic operation was multiplication.

To obtain hardware implementations of multiplier, several schemes were
proposed. Most of them were based on polynomial basis (some papers called it
standard basis). And the most widely proposed structures were bit-serial or digit-
serial [2, 3], that was to say, the two inputs of the multiplier was not with the same
length, which always limited itself to certain kind of finite field. Furthermore, they
didn’t make use of the advantage of the specific application situations such as the
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second term of irreducible polynomials were always with small degree. Then the
operation performance was not optimal according to different select of fields and
irreducible polynomials [4].

This paper proposed a scalable multiplier with symmetric form of 64 x 64-bit
inputs, which supported with any finite fields GF (2"*), where m < 320, and almost
all irreducible polynomials. Fast unbalanced modular reduction method, which
made use of the characteristic of the often small degree of the second term of
irreducible polynomials, and Karatsuba algorithm were adopted, improving the
polynomial multiplication performance through reducing the numbers of multipli-
cations. Fast speed performance could be obtained though the algorithms [5].

This paper was organized as below. Section 11.2 described the Karatsuba like
algorithm with 5 terms. Fast unbalanced modular reduction method was intro-
duced with Karatsuba formulae in Sect. 11.3. Then based on the introduced
algorithm, a novel architecture was developed in Sect. 11.4. According to the
architecture, typical operation performance of multiplication was analyzed in Sect.
11.5. Finally, we made a short conclusion in Sect. 11.6.

11.2 Karatsuba-Like Algorithm

In this section, we introduced a kind of Karatsuba like multiplication algorithm
with 5 terms, which implied the method in developing our multiplier architec-
ture. And the situation with 5 terms in multiplication was just one of applications
demonstrated. More Karatsuba like formulas were analyzed in, which could all be
deployed in our architecture.

In the assumed application with 5 terms, such as GF (22%3) recommended
both by NIST and certicom, let A(x), B(x) be two elements of GF (2"), where
256 <m < 320, and f (x) be irreducible polynomial, then we could compute
the polynomial multiplication first to get the result of A(x) B(x) mod f(x). We
described A(x) and B(x) with 5 terms of A4A3A2A1A¢, B4B3ByB1 By respec-
tively, each term with 64 bits. Then with Karatsuba algorithm, we got the results in
Table 11.1, where «<nW meant the result was shifted by n Words (here, each word

Table 11.1 Karatsuba like multiplication results with 5 terms

Shift situation Products items

<K8W AyBy

<LTW A3B3, A4By, A34B34

<K6W AoBo, A4By, AoaBo4,A34B34, A023B023, A0234B0234

<5W AoBo, AoaBoa, Ao1Bo1, Ao134B0134, Ao124B0124, A01234B01234

<4W AoBo, A1B1, A3B3, A4By, Ao1Bot1, A34B34, A124B124, A023B023, A01234B01234
<3W A4By, ApsBos, A34B34, Ao134B0134, A0234B0234, A01234B01234

<KL2W AoBo, A4B4, AoaBo, Ao1Bo1, A124B124, Ao124Bo124

< 1w AoBo, A1B1, Aog1Boi

<KOW AoBo
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Fig. 11.1 Schedule of 5 Ry Rg Rg Ry Re Rs
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had 64 bits), two or more digits as subscript denoted the addition operation of rel-
evant terms. For example, A124 denoted the equation of A + As + Aa.

Thus, we could obtain the operation data schedule as shown in Fig. 11.1,
where R; (1 <i < 10) were register file storing computation results. All data in
each column were accumulated into the designated register. The number of multi-
plication was reduced from 25 according to schoolbook method to 13, which are
A4By, A3B3, A1B1, AoBo, A34B34, AoaBos, Ao1Bo1, Ao23Bo23, A124B124, Ao124Bo124,
Ap134B0134, Ap234B0234, and Ap1234B01234 respectively. Given corresponding com-
putation and load-store architectures, the multiplication could be speeded fast.

11.3 Fast Unbalanced Modular Reduction

Through the polynomial multiplication, we got a result with 10 words. Then we must
take modular reduction to restrict it to 5 words so that it could join the next round
finite field multiplication, which was the typical process during scalar multiplication.

In order to get fast operation, we considered the fact that the second term of
irreducible polynomial was always small. Let f(x) = x™ + t(x), the 10 words
result be divided into two parts, ¢;, and ¢;, being denoted by cpacpzcpachicho and
ciacizeppcycio respectively, then we got

320
AB mod f(x) = (chachzcnacnichoXx™ " + cuacizcpcricyy) mod  f(x)
= (chacn3cnacnichox >0~ (x™
+t(x) — t(x)) + cuacizencicip) mod  f(x)

= (chacpacnacnicho - t K (320 —m) 4 ciacpzcppciicip) mod  f(x)
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The method was called fast unbalanced modular reduction method
here. Since the degree of #(x) was always small, the method could get
final 5 words result quickly. The multiplication of cp4cp3cpachicho -t or
chacnacnachicho - [t <K (320 —m)] reused the same multiplier unit comput-
ing the polynomial multiplication or modified multiplier accommodating to both
situation, depending on whether r <« (320 — m) has more words than ¢ or not.
If + « (320 — m) was divided into the same number of words with ¢, we pre-
shifted the parameter ¢ before storing it to memory, then the operation unit needed
no more logic, reducing critical time delay. Otherwise if < (320 —m) had
more words than #, we might shift the computation result of cpacpzcpacnicno -t
to reduce the multiplication numbers, according to the specific demand in
application.

To get the result of cp4cp3cpacnicng -t or ChaCh3ChaCh1Cho - [t K (320 — m)]),
we applied with Karatsuba algorithm again. For example, according to the
situation of AsA4A3A2A1 X ByBy, we decomposed the multiplicand into
AsAy K 3W + A3A7 <« W + Ay, thus the multiplication operation had the com-
bination form of AsA4 x BoB; < 3W + A3A; x BoB; < W + Ay x By By. For
AsA4 x BpBjand A3A; x By By, each could apply with the Karatsuba Algorithm
again, then the number of multiplication could be reduced from 10 by school text-
book method to 8. And all other situations could be done like this.

11.4 Architecture Design

According to the introduced algorithm, we developed the architecture of multiplier
as shown in Fig. 11.2, which handled the t <« (320 — m) as a whole item. In this
architecture, the parameter A, B and ¢ < (320 — m) were stored in memory MEM,
which had two read ports and one write ports. The two inputs of basic multiplier
unit named MUL came from original MEM or Register file, or came from the
accumulation of original data and register data. Module MUL completed the basic
polynomial multiplication, with three outputs, P_h denoting the high 64 bits, P_I
denoting the low 64 bits, and P_h + [ denoting P_h + P_1.

Or in another situation, considering ¢ itself as an item, we developed another
architecture which was shown in Fig. 11.3. Module LS completed the operation of
arithmetic left shift. The shift distance was controlled by Num (i.e. 320—m). Then

L b
Ri J—E} - ]
MUL P_h+l
MEM \’:)E>
Y

Fig. 11.2 Arithmetic unit of multiplier without shift function
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Fig. 11.3 Arithmetic unit of multiplier with shift function

Fig. 11.4 Basic register unit

] ~gl"v

shifted result was divided into two parts: overflow part and remained part, both in
64 bits. At last, according to whether the result should be shifted or not, the four
outputs (P_hh, P_h, P_h + [ and P_Il) were obtained.

Each output result was stored in register file. The register file was constructed with
the basic register unit shown in Fig. 11.4, where multiplex input P_hh was an optional
item decided by whether applying with arithmetic unit in Figs. 11.2 orin 11.3.

11.5 Performance Analysis

As a typical application with 5 words, we selected the NIST recom-
mended curve over GF (22%%), which had the irreducible polynomial with
F(x)=x33 4+ x12 4+ x7 4+ x> + 1. The number of multiplication operation is
13 + 5 + 1 = 19, where 13 denoted the number of multiplication in polynomial
multiplication operation, 5 denoted the number of multiplication in first round
modular reduction, and 1 denoted the number of multiplication in second round
modular reduction.

11.6 Conclusion

In this paper, we proposed a novel architecture of finite filed multiplier, which
applied with Karatsuba algorithm and fast unbalanced modular reduction method,
improving the operation speed performance. Furthermore, the regular multiplier
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had the same memory access pattern with classic processor, which was in favor
of its adoption in ALU design of probable cryptography processor. To optimize
the overall performance, further work will focus on evaluating the considerations
among control logic simplification, area cost and timing performance.
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Chapter 12
3D Parametric Design on Chimney-Tray
Gas-Liquid Distributor

Pengfei Zhang and Shuyan Wang

Abstract The paper presents a 3D parametric design method, relating to utilize
the inlaid language-Visual Basic of Applications (VBA) to secondary develop
AutoCAD and establish a parametric design program. Compared to 2D Computer-
Aid Design (CAD), this method is more efficient and intuitional. Taking the
example of chimney-tray gas-liquid distributor, this program can automatically
generate the 3D models of chimney-tray gas—liquid distributor with different sizes,
just by setting a few parameters. What’s more, distributor’s CAD project drafts
could be also obtained through the program by simple data exchange. In this way,
manual modeling is replaced by program process, which not only can reduce the
duplicated work in the design process but also can enhance the drawing quality
and efficiency.

Keywords VBA ¢ AutoCAD ¢ 3D parametric design ¢ Gas-liquid distributor

12.1 Introduction

Liquid distributors are a key component in packed distillation columns. As a kind
of liquid distributors, chimney-tray gas—liquid distributor is widely used in chemi-
cal engineering. A good chimney-tray gas—liquid distributor has a direct impact
on liquid initial distribution and mass transfer efficiency which are associated
with the quality of products, so more attention should be paid to the chimney-tray
gas-liquid distributor design process. Up to now, many efforts have been made
to find a high efficient way to realize chimney-tray gas—liquid distributor design
by the use of AutoCAD. To achieve this goal, some designers proposed that the
AutoCAD software can be developed by Autolisp, which has a built-in GUI mini-
language for creating model dialog boxes with automated layout and can also take

P. Zhang (D<) - S. Wang
School of Chemical Enginnering and Technology, Tianjin University, Tianjin 300072, China
e-mail: zhangpf@tju.edu.cn

S. Wang
e-mail: wangshuyan@tju.edu.cn

W. Du (ed.), Informatics and Management Science I, Lecture Notes in Electrical 85
Engineering 204, DOI: 10.1007/978-1-4471-4802-9_12,
© Springer-Verlag London 2013



86 P. Zhang and S. Wang

part in the design process form scheme establishment to sketch drawing. However,
the Autolisp itself has some defects, such as limited computation ability and lim-
ited modeling function. So Autolisp is not well suitable for 3D parametric design
system. In some field of modern industries, 2D design has already been replaced
by 3D parametric design. 3D solid models play an important role not only in the
respects of communicating information about the structure and assembly relations,
but also in the respects of externalizing the designer’s thought process by realizing
the visualization of the product [1].

In engineering, the parametric design can be described as the process of
transforming a set of parameters and constrains to the CAD system by taking
advantage of the completed parametric design program [2, 3], then the CAD can
automatically generate the model of the product which meets the specification of
customers. In this article, the importance of 3D parametric design is addressed.
Strategies and methods of the parametric design system of chimney-tray gas—
liquid distributor based on AutoCAD VBA are presented. Parametric design sys-
tem framework and flow of the program for its development are also discussed
before conclusion.

12.2 Structure of Parametric Design System

12.2.1 Characteristic of Chimney-Tray Gas—-Liquid Distributor

The typical chimney-tray gas—liquid distributor used for structured packing can be
divided into three parts according to the function: distribution tray, chimney and
collecting plate. If the column diameter is less than 3,000 mm, the chimneys are
arranged in two rows, otherwise the row is four. Inside wall of the chimney, there
are drainage steel angles; the liquid leaves the tray via holes on the chimneys and
follows down by the drainage steel angle. At the same time, the gas below rises
up along the chimneys. Thus, we can realize that both the liquid and gas distrib-
utes evenly. Generally, the size of the distributor varies with the diameter of the
column, but the structure is unlikely to change greatly. The differences among
different size chimney-tray gas—liquid distributors mainly reflect in length of dis-
tribution tray, length of collecting plate, numbers of chimney and so on. These
variables are classified detailedly in Table 12.1.

Table 12.1 Variables of the chimney-tray gas—liquid distributors with different sizes

Distribution tray Chimney Collecting plate

Numbers of distribution tray =~ Numbers of chimney Numbers of collecting plate

Length of distribution tray Numbers of drainage steel Length of collecting plate
angles

Length of chimney
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Fig. 12.1 Model for parametric design system

If the key parameters can be extracted as driven dimensions, the chimney-tray
gas—liquid distributors with different sizes can be easily obtained by adjusting the
value of the parameters.

12.2.2 Parametric Design System

The chimney-tray gas—liquid distributor design process can be defined by a set of
design parameters and values; the system model is shown in Fig. 12.1.

The key parameters are input in the system model through user interface,
and then parameters are stored in the database, finally they will be picked up
and processed by the parametric design program to build 3D solid model with
the aid of AutoCAD. The data transfer and control process is supported by
ActiveX Automation technology, which is based on COM standard. This kind of
technology makes mutual control between VBA and AutoCAD possible.

12.3 Program Realizations

AutoCAD provides powerful drawing functions which are packaged in ActiveX in
the form of attributes and methods. Object structure in AutoCAD is a tree struc-
ture; the root node of tree hierarchy is application object, based on which other
objects are derived. These objects can be referenced in VBA development environ-
ment. VBA is an object-oriented programming language; designers can use VBA
program codes to realize any drawing function of AutoCAD [4, 5]. What’s more,
designers can also establish user interface in the VBA environment.
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Fig. 12.2 Frame chart of the program

Taking all the factors into account, we can formulate the programming con-
cepts in the VBA development language environment which is a pivotal part of the
parametric design system. After the VBA program receives parameters from data-
base, the program divides the chimney-tray gas—liquid distributor into several parts
according to the size of manhole which is punched in the column wall. Finally, the
program analyzes data of one part, acquires the shape information of this part and
conveys instructions to AutoCAD to generate the 3D solid model. After this part is
finished, the next part will be operated in the same way until the whole chimney-tray
model is generated. The VBA program frame chart is shown below in Fig. 12.2.

The procedures of building user interface and establishing VBA parametric
design program will be illustrated as follows.

12.3.1 Create a New Project

The steps of creating a new project is: firstly open AutoCAD 2008 and choose
“tools”; then click “Macros” and VBA Manger Dialog Box will appear; finally
click “new” to create a project. If the project has been created, we just need to load
it by click “load” in the VBA Manger Dialog Box.

12.3.2 Open the VBA IDE

There are three ways can be used to open the VBA IDE. First, type “VBAIDE” in
the command line. Second, choose “tools” and click “Macros” and then choose
Visual Basic Editor. Third, press “Alt + F11”.
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Fig. 12.3 User interface of 3D chimey-tray gas—liquid distributor design program

12.3.3 Insert a UserForm and the Related Controls

To add a UserForm to the project, we just need to choose “insert” and then
choose “UserForm”. The related controls are added via Toolbox, here we insert
two Frame named as Input and Output. In the “Input” frame, we insert five
Label named as The 3D Chimney-Tray Gas-Liquid Distributor Design Program,
Column Diameter, Manhole Diameter, Chimney Width and Distance Between
Chimney, then insert three Text Box and a Combo Box named as txtbox1, txtbox2,
txtbox3 and chimney distance. In the “Output” frame, we insert four Label named
as Chimney NO., Long Side length, Short side length and Hole NO., then insert
four Text Box named as txtbox4, txtbox5, txtbox6 and txtbox7. At last insert one
Label named as The 3D Chimney-Tray Gas-Liquid Distributor Design Program
and two Command Button named as Exit and Draw (Fig. 12.3).

This UserForm is a kind of dialog box, which is used as the user interface.
Furthermore, we expand the function of the user interface, when the program is
compiled and executed; we can not only acquire the 3D solid model of chimney-
tray gas—liquid distributor, but also acquire some other data which is associated
with the operation performance of the chimney-tray gas—liquid distributor [6].

12.3.4 Add Codes for UserForm

Because the code of the whole project is very long, here we select part of the code
to illustrate. Double-click the UserForm to open the code window and enter the
following codes.
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12.3.4.1 Program Segment of Creating Chimney-Tray Gas-Liquid
Distributor

Sub create_model()

Dim polyline3(0) As Acad3DPolyline

Dim path As AcadLine

Dim p3(0 To 32) As Double

p3(0) =43.5 + txtbox3: ...... : p3(32) = O#

Set polyline3(0) = ThisDrawing.ModelSpace.Add3DPoly(p3)

polyline3(0).Closed = True

Dim region4obj As Variant

region4obj = ThisDrawing.ModelSpace.AddRegion(polyline3)

Dim solid7obj As Acad3DSolid

Dim path7(0 To 2) As Double

Dim path8(0 To 2) As Double

path7(0) = 0#: path7(1) = O#: path7(2) = O#

path8(0) = 0#: path8(1) = -(txtbox1 - 203#):

path8(2) = 0#

Set path = ThisDrawing.ModelSpace.AddLine(path7, path8)

Set solid7obj = ThisDrawing.ModelSpace.AddExtrudedSolidAlongPath
(region4obj(0), path)

End Sub

12.3.4.2 Some Illustration About the Code

To obtain the 3D solid model, we need to draw section contour in the program.
Here the “Add3DPolyline” method is used. Then we use “AddRegion” method
to make polyline become region. Finally the “AddExtrudedSolidAlongPath” and
“Boolean” method is applied to generate a 3D solid model. We can create 3D
chimney-tray model in this way (Fig. 12.4).

Fig. 12.4 Procedures of generating 3D chimney-tray model
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Fig. 12.6 Top view, front view and detail drawings of the chimney-tray gas—liquid distributor
12.3.5 Execute the Program

If the parametric design program is compiled correctly, execute the program, and
we will obtain the whole 3D solid model of the chimney-tray gas—liquid distribu-
tor shown in Fig. 12.5. (The column diameter is 1,800 mm).

Based on the generation of the 3D solid model, some post processing can be
done to express the structure of the chimney-tray gas—liquid distributor. Here, two
viewports are created in the AutoCAD model space drawing environment, one for
the top view, another for the front view and detail drawings (Fig. 12.6).
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12.4 Conclusions

The secondary development of AutoCAD by taking advantage of VBA makes 3D
parametric design possible and provides a design platform which is intelligent,
convenient and intuitionistic. In this way, many duplicated work in the drawing
process can be avoided and at the same time the drawing quality and the efficiency
can be enhanced. As a result of afore-mentioned advantages, 3D parametric design
must be widely used in modern industry and design enterprises.
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Chapter 13
Research of Table Tennis Forehand Loop
Technology CAI Courseware

Baowei Zhang

Abstract Applying CAI and multimedia technology to physical education could
enhance the teaching effect as well as the guider’s teaching ability. Besides, it will
definitely stimulate the learners’ interests and initiative at the same time. There
are about four steps in the process of developing Multimedia Courseware System:
material choice, design, writing and operation. Multimedia Courseware is a kind
of computer software teaching program which could help to achieve the teach-
ing goal, perform specific teaching content and reveal some teaching strategies.
Multimedia sports teaching combines characters, images, sounds, animations and
videos, and it motivate students’ curiosity and thirst for knowledge with the strong
function of computers and psychological hint generated by sounds, lights, colors
and images. Simultaneously, flexible ways of expression could improve cognitive
environment and learning efficiency.

Keywords CAI ¢ Multimedia ¢ Courseware ¢ Table tennis

13.1 Instruction

Table tennis is a sports project which led by skills. It contains speed, physical
strength, rotation, loop, drop point, rhythm and regulation [1]. Forehand loop, pos-
sessing the characteristics of high speed and high rotation speed, is a major tech-
nology in table tennis [2]. It is a difficult and key point in the whole basic strokes,
and is the most common and crucial one. What’s more, it iS a necessary score
method. In terms of the teaching of the single technology itself, forehand loop
technology is comparatively challenging to master so students often make mistakes
[3]. The effort of this research is to conduct a preliminary research on the develop-
ment of table tennis forehand loop technology teaching CAI courseware and make
preparations for applying CAI to the process of table tennis teaching.
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13.2 The Object of Study

Development and Application of Table Tennis Forehand Loop Technology
Multimedia CAI Courseware.

13.2.1 Based on Documents

Refer to literature materials about computer technology and table tennis forehand
loop technology on the basis of the aim and content of the text. Turning to recent
materials about multimedia CAI courseware to definitude the situation and orien-
tation of current researches so as to rise the courseware to a relatively higher level
in quality and innovation.

Extensively collect articles, images and videos about table tennis game rules,
after which, process these materials. Finally, make multimedia courseware using
software such as Word, Photoshop, Movie Maker, Author ware, etc.

13.2.1.1 Based on Expert Evaluation

Before making this courseware, interview and communicate with table tennis pro-
fessional teachers and experts from School of Computer engineering about the
reform in teaching method, the understanding of concept of skills used in play-
ing table tennis, and research and application of courseware, etc. Such prepara-
tions could provide suggestions and guidance for the research and help achieve the
aim of teaching practice and solving practical problems. After finish making the
courseware, invite some experts to identify the content and structure of the course-
ware and fulfill a table after identification. Lists should either use the “Numbered
Item” or “Bullet Item” styles.

13.2.1.2 Based on Questionnaire
Design a questionnaire about’ Classification among wrong movements in teach-

ing table tennis forehand loop technology’, and investigate experts of table tennis
teaching nationwide.

13.2.1.3 Based on Mathematical Statistics

Make statistics and analysis of statistics from questionnaires and evaluation tables
with SPESS18.0.
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13.2.2 Based on Designing Software

Do research on the operation of Windows2001, 256 million memory, 64 G hard
drive, CD of 50 times speed—ROM, scanner, printer.

Choose Windows2001 as the operation system, Macromedia Authorware5.0 as
the development tool of the courseware, Poser4.0 to make 3D animation, Adobe
Photoshop5.0 to edit images, MicrosoftWord2000 to edit characters.

13.3 Guiding Ideology

Generally speaking, multimedia CAI courseware of table tennis forehand loop
provides assistance in teaching students in common classes. Teachers could use
the multimedia courseware to perform teaching demonstration, and students may
do self-learning through such courseware. The change in teaching methods must
be based on the improvement of teaching quality. This courseware regards mod-
ern teaching methods as guides, combining modern teaching skills with traditional
teaching methods on the basis of the teaching specialty of (Table Tennis Forehand
Loop Technology) to construct a new model in teaching table tennis. A vivid and
intuitive learning environment with interaction could be provided through the appli-
cation of the courseware. Fully utilizing those functions like images, animations,
voice and videos in the computer could help reform and optimize teaching methods
and targets so as to enhance teaching efficiency and quality in all aspects. In conclu-
sion, the basic guiding ideology of our design is to figure out how to make teach-
ing materials. Besides, the design will accelerate the pace of learning progress by
conveying those learning materials via different functions of multimedia efficiently.

13.3.1 Analysis of the Structure

Bruner’s theory of the subject basic structure has pointed out that, no matter what
subject we teach, it is necessary to make the students understand the basic struc-
ture so that they could draw inferences about other cases from one instance. As
a result, the key of our teaching method is to study the content, structure, logi-
cal relationship and learning skills of the teaching method. The grasp of teach-
ing target has direct effect on the choice of instructional media and the design of
teaching units. The guidance of teaching target needed to be noticed in designing
CAI courseware. According to (Table Tennis Forehand Loop Technology), here
is the teaching target: provide students with vivid and intuitive multimedia learn-
ing environment with the courseware, and transmit the content and connotation of
(Table Tennis Forehand Loop Technology) to students by using guidance, demon-
stration and interactive exercises of the courseware to enhance learners’ interests,
efficiency and actual operation ability. In order to adequately reflect the content
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of teaching materials in limited teaching time and space by using various media,
the first is not to make all kinds of media according to the sequence and struc-
ture of teaching materials but to build up logical structure of knowledge on the
basis of the content of teaching materials. After that, identify the knowledge points
and proficiency of each unit and choose the media. Secondly, add vivid frames
and animation in different angles on the basis of the content and logical structure
to enrich classroom instruction, to involve everyone into a situation of knowledge
learning, and to deepen understanding of teaching materials.

13.3.2 Development Thought of Courseware

Extensively collect articles, images and videos about table tennis game rules, after
which, process these materials. Finally, make multimedia courseware using soft-
ware such as Word, Photoshop, Movie Maker, Author ware, etc.

Basic Principles of Courseware Design are Scientific, Practicality, controllability
and Generality.

The teaching target of the courseware is to provide a vivid and intuitive learn-
ing environment with interaction through the application of the courseware. Fully
utilizing those functions like images, animations, voice and videos in the com-
puter could help students establish correct concept of table tennis forehand loop
technology and grasp the specification and main point of the actions to enhance
the learning efficiency, interests and broaden the scope of knowledge.

13.3.3 Determination of Teaching Content in the Courseware

In the CAI courseware of table tennis forehand loop technology teaching, the iden-
tification of content is a comparatively significant step in the development of the
whole courseware. The choice of the teaching content will directly affect the qual-
ity and practicality of the courseware.

In order to enhance the generality, practicality and scientific of the courseware,
and to make it suitable for both teachers and students, the identification of the con-
tent may as well be based on the teaching materials and outline.

13.3.4 The Production of Courseware

13.3.4.1 Preparation and Production of the Text Materials

Text materials are the most basic material in the courseware, the mainly of text
materials production is the choice of the font, size, and the color, this courseware
main choice song typeface, size 16 and black, in order to have the corresponding
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primary and secondary cent, the font, font size and color made the corresponding
adjustment, so that learners can step sizes lesson content of distinguish secondary.
First keep the text content found on the website and the information found in the
book input word document, then transfer to the courseware through the method of
copy and paste, for some special text material, first make in the PowerPoint, then
transfer into the courseware, for the special font that can adjust in the Author ware,
adjustment can be directly enter in variety of table tennis network of resources
and courseware production network to find the desired image, save in three forms:
First, Forming BMP, Dib, PCX, TIF and JPG image files are saved directly in the
production of courseware folder. Secondly, The desired image using Snaglt cap-
ture software graphics grab down into Photoshop be modified, and finally save the
form of a JPG button courseware is produced using this method. Thirdly, for some
image on the image and books they need, they cannot find the network, using the
camera down, and save the form of a JPG in Photoshop processing. JPG is a more
familiar type of image is saved, so I in the preparation of the image material am
implementing the principles of understandability.

13.3.4.2 The Preparation and Make of the Video Material

Video is a real record to reality, which has a strong appeal, and an intuitive induc-
tion of technical actions.

The video of this courseware takes <<the P.E.-teaching Series—the Action
Demonstration of Table Tennis by Tang Jianjun>> as the main basis, and by using
multi-media format converter, transforms Rm videos to Authorware-supported for-
mat videos, including avi, Inov, I-npg and so on. In addition, when doing video-
transform work by Format Factory, you should fill out the start time and the end
time of the desired videos, avoiding making excess or useless videos. Some videos
which have transformed into swf format should plug in the courseware in the form
of the flash video.

13.3.4.3 Preparation and Making of Audio Material

Sound is a kind of way sending teaching messages and mobilizing the hearing
organ of learner to accept knowledge. The sound will make the courseware be full
of vitality if it is applied appropriately in courseware. This courseware has two
kinds of audio materials: first background music of courseware inserted with MP3
form; second the original explain voice in video.

13.3.4.4 Composing of Script

The script is the core and main reason of courseware making, which directly influ-
ence the quality of courseware making. The script composing of this courseware
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Fig. 13.1 The frame construction of CAI

is in accordance with the <<ping-pong>> authorized by the national institute of
physical education teaching materials committee, and also with the reference of
other books and images regarding the teaching of forehand arc ball in ping-pong.
The frame construction of CAI courseware of forehand arc ball technique in ping-
pong please sees the Fig. 13.1.

13.3.5 Courseware Characteristics

The operation is simple, easy to use; the function is more complete, the usefulness
is stronger; the start of develop is high; use in various way.



13 Research of Table Tennis Forehand Loop Technology CAI Courseware 99

13.3.6 Compare the Table Tennis CAI Courseware of
Forehand Loop with the Traditional Teaching
Assistant Method

Compare with the forehand loop technique teaching of table tennis use the tra-
ditional auxiliary means (for example the slide, the wall map, the videotape and
so on), the table tennis CAI courseware of forehand loop has the following some
advantage: (1) increase the teaching quantity; (2) increases the forehand fast-break
technology of table tennis show-and-tell knowledge covers quantity; (3) the choice
of the teaching contents is quickly and accurately, the teaching process accurate
control.

13.4 Conclusions

The design of the multimedia teaching and make must prominent characteristics
of the contents of teaching materials; the solution should be routine teaching in the
difficulty of multimedia development as a breakthrough.

The multimedia of table tennis forehand loop teaching, expand the teaching
information transmission way, rich the scene of the students’ learning activities,
make the teaching activities into a students’ autonomous learning process.
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Chapter 14

A Hybrid Genetic Algorithm Based
on Harmony Search and its Improving

Wei-Wei Shi, Wei Han and Wei-Chao Si

Abstract In order to deal with the shortages of simple genetic algorithm (GA)
such as low convergence speed and prematurity, this paper firstly introduced the
main process of harmony search algorithm (HS). Then put forward a new hybrid
algorithm based on it. This new algorithm integrated the harmony of HS with
chromosome of GA appropriately. Furthermore, aiming at reducing computa-
tional complexity and saving time of the new algorithm, two improved strategies
were given. The experimental results show the new algorithm and its improving
are better than the simple genetic algorithm in solution quality, convergence speed
and other indicators, and that two improved strategies have their own advantages
respectively. It shows that the new hybrid algorithm and its improving are all
feasible and effective.

Keywords Harmony search ¢ Genetic algorithm ¢ Hybrid ¢ Optimization
Improving

14.1 Introduction

Genetic algorithm (GA) is an universal optimal algorithm. It has few requests to
the condition of constrain in an optimization problem. So GA can solve a great
many actual questions. At present, it has obtained a lot of progress in many fields
such as function optimization, machine learning, pattern recognition, image dis-
posal, optimization controller, combinatorial optimization and so on. However,
GA also has some shortages such as low convergence speed and prematurity.
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Recent researches show that the combination of GA and other searching algo-
rithms especially random searching algorithms can greatly improve the perfor-
mance of GA [1, 2]. So how to find other searching algorithms and combine them
organically and effectively is a focus in the current study.

Harmony search algorithm (HS) is a newly emerging algorithm for swarm
intelligence optimization. It is a global optimization method and has been applied
to many fields [3, 4]. HS comes from the imitation of music creation. Compared to
other swarm intelligence optimization methods, the way to get a new solution of
HS is through all old solutions’ cooperation. Moreover, the fine tuning mechanism
is used to improve the local optimization performance.

In this paper, HS is introduced into GA. Then combine them organically. So
a new hybrid algorithm is come into being. Its basic design thought and imple-
mentation process is introduced. Furthermore two improved strategies for new
algorithm are given. The experimental results show the new algorithm and two
improved strategies are feasible and effective.

14.2 Harmony Search

Harmony search algorithm was presented by Geem Z W in 2001 [5]. It is a new
intelligent optimization algorithm imitating the music improvisation process
where musicians adjust repeatedly their instruments’ pitches on their memory
searching for a final perfect state of harmony. HS makes an analogy between ith
musical instrument and the ith decision variable, harmony H;(j = 1,2,---M)
formed by all musical instruments and the jth solution vector, evaluation and the
object function.

The main process of HS is that firstly initiate parameters including harmony
memory sizes (HMS), harmony memory considering rate (HMCR), pitch adjust-
ing rate (PAR), iteration number (NI), disturbance bandwidth (BW). Then putting
HMS harmony (initial solution vectors) generated by random into harmony mem-
ory (HM). Search and select randomly in HM by a probability of HMCR for every
component of New Harmony (solution vector), otherwise search values randomly
within the possible range without considering HM by a probability of 1-HMCR.
When searching in HM, shift the component of New Harmony to neighbouring
values within a range of BW by a probability of PAR. Finally, after forming the
New Harmony, if it is better than the worst old harmony in HM, include the New
Harmony in HM and exclude the worst old one from HM. This process is repeated
until satisfying results are obtained. Figure 14.1 is the flowchart of HS.

14.3 HSGA

HS is fast in convergent speed but low in precision. GA is easy to implement and
can be used in many fields but has some shortages meanwhile.
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Fig. 14.1 Flowchart of HS
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In fact the chromosome in GA and harmony in HS are the different expressions
for feasible solution. What’s more, populations in GA and harmony memory in HS
are the different expressions for set of feasible solution. Based on them, HS is intro-
duced into GA. Harmony and chromosomes are appropriately integrated as well as
harmony memory and population. So a new hybrid algorithm HSGA is put forward.

The main process of the new algorithm is that firstly initiate parameters includ-
ing the size of population, the generations, the probability of crossover, the prob-
ability of mutate HMS, HMCR, PAR, NI and BW. Calculate the fitness value of
every individual in the population. Then Generate next population by selection,
crossover and mutate operation. Regard the next population as harmony memory
and regard chromosome as harmony. Generate New Harmony by HS. Calculate the
fitness value of every individual in the population again. This process is repeated
until satisfying results are obtained. Figure 14.2 is the flowchart of HSGA.

14.4 Two Improved Strategies for HSGA

Compared to GA, the new hybrid algorithm HSGA enhances convergent rate and
ability of searching the optimal solution. In every circulation all chromosomes in
population are operated by both GA and HS. So the operation time and complexity
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of the new hybrid algorithm are more than GA. Considering the solution quality,
convergent rate and complexity of new algorithm, two improved strategies are
given in this paper.

14.4.1 Improved Strategy One

The main idea of this improved strategy is that GA is operated in every circulation
as global searching. When the iteration number is the integral multiple of N, HS is
operated in HSGA to enhance the ability of local searching. N is a fix value. This
improved strategy reduces the operation numbers of HS to saving operation time.
The new algorithm is named HSGA1. Figure 14.3 is the flowchart of HSGAI.

14.4.2 Improved Strategy Two

The main idea of this improved strategy is that after getting the next generation
through GA in every circulation, select only M chromosomes randomly to run HS.
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Fig. 14.4 Flowchart of
HSGA2

W.-W. Shi et al.

Initialize parameters of GA and HS

volution
complete

Output results

selection, crossover
and mutate

| select M chromosomes randomly

Other chromosomes

The next
generation

Calculate the value of
fitness

M is a fix value. This improved strategy downsizes HS to reduce complexity of
HSGA. The new algorithm is named HSGAZ2. Figure 14.4 is the flowchart of

HSGA2.

14.5 Computational Experiments

For testing the performance of HSGA, HSGA1 and HSGA?2, four typical testing
functions listed in Table 14.1 are presented. The computer’s CPU is P4 2.5 GHz,

and memory is 2 GHz.

Table 14.1 Testing functions

Function Expression Domain
! S : 10, 10
filxr,x2) = D icos[(i + 1)« x; +i]* D icos[(i + 1) *xxp +i] [—10, 10]
i=l i=1
/2
falx) = % x2 [—512,512]
1
i=1
V!
[—100, 100]
HOnx2) =054 1 oo
fa 2
fa(x) = > (¢ = 10cos(2mx;) + 10) [5.12,5.12]

i=1
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The parameters of algorithms used in the test are: the size of population is 40.
The probability of crossover is 0.7. The probability of mutate is 0.1. HMCR is
0.95, PAR is 0.3, BW is 0.001, N is 10 and M is 20. Four typical testing functions
are all operated by GA, HSGA, HSGA1 and HSGA2. Every algorithm operates
every testing function 100 times separately. Table 14.2 shows the statistical results.
Figure 14.5 compares the convergence process of different algorithms operated on
testing function f;.

According to Table 14.2 and Fig. 14.5, HSGA, HSGA1 and HSGA?2 are better
than GA in optimal solution quality, average value of solution and convergence
speed. It shows three new algorithms are feasible and effective. Comparing with
HSGA, HSGAI reduces running time greatly but the distance between optimal
solution quality and average value of solution is enlarged. It shows low stability of
solution quality. HSGA?2 is higher stability of solution quality but more operation
time and complexity comparing with HSGA1.

14.6 Conclusion and Discussion

According to the shortages of GA such as low convergence speed and prematu-
rity, HS is introduced into GA and a new hybrid algorithm HSGA is put forward.
Considering the solution quality, convergent rate and complexity of HSGA, two
improved strategies are given. The experimental results show the new algorithm and
its improving are better than GA in solution quality, convergence speed and other
indicators. It shows that three new hybrid algorithms are feasible and effective.

There are also many problems for HSGA, HSGA1 and HSGA2 which need
to be improved. The further work will be that integrate GA and HS more effec-
tively. At the same time design and select more appropriate parameters in order to
improve algorithm efficiency.
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Chapter 15
Analysis on Construction Project Safety
Based on Fuzzy Evaluation Method

Minghua Wang and Jing Gao

Abstract Due to their unique properties, the construction industries become more
dangerous. The paper is based on the fuzzy evaluation method to the evaluation of
construction engineering safety. Exploration in the construction industry is prone
to the risk factors. Training management personnel safety consciousness, improve
the construction of protective equipment, for the construction industry to provide
some improvement measures.

Keywords Construction engineering * Fuzzy evaluation ¢ Safety consciousness

15.1 Introduction

At present, due to the unique nature of the construction industry makes it one of the
most dangerous building industries, construction safety construction workers and
researchers pay most attention to a problem [1-3]. Some of the factors that directly
affect the construction engineering safety, for example, worker’s attitudes, construc-
tion company scale, security policy, project coordination, economic pressure, man-
agement training and safety culture. At present, China’s construction safety is not
optimistic, according to the 2000 China construction industry statistics show that, in
1999, there were 923 cases of three above the level of the building construction safety
accident (draw each accident basically has killed 2 people, injured direct loss of 3—19,
1-3 billion yuan), one of every 1,097 people lost their lives. In 1999 the construc-
tion total working population of 24,286,000 people. The cause of these injuries acci-
dent probability is 3.8 deaths per 100,000 workers per 100,000 workers, 4.5 workers
belonging to the 1-3 level disability [4]. The article from the architectural engineer-
ing security to explore the construction industry to the risk events, determine the con-
struction site safety influence factors, in order to improve the construction industry
safety put forward reasonable suggestions. Construction of the building industry in
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Table 15.1 The architecture of construction safety evaluation system

Architectural design Design of basic provisions
Indoor environment design
The construction of various types of specialized design
Building fire protection Basic provisions
Structure design
Enclosure structure
Construction equipment Water supply and drainage equipment
Gas equipment, electrical and lightning protection
equipment
Heating, ventilation and air conditioning equipment
Survey and foundation Foundation investigation, foundation design, foundation
design
Slope, foundation of roadway
Foundation treatment
Building fire resistance rating classification, and fire-
resistant limits
Structure design General layout and layout
Fire safety evacuation, fire fighting, and structure of
elevator, fire extinguishing facilities
Anti-seismic design of building Seismic fortification basis and classification
Basic provisions, seismic design of structures
Housing isolation and mitigation

the status of supervisory body. Including the development plan, regulate the con-
struction market and construction institutions, as well as on construction safety
monitoring [5]. The great man once said: While person is creating environment, the
environment also created a person. The harmonious campus environment can encour-
age the student’s emotion and motive, equally for forming the university student’s
creative character talented person to provide may; It can also stir up the student’s end-
less imagination and guide them to search and pursue and struggle at the same time,
thus for formed the university student of innovation characteristic to create condition.
Harmonious campus environment at with his/her strong influence and permeate a dint
help student gradually establishment rise correct philosophy of life, value, and con-
struct one actively upward of creative character [6].

Construction safety evaluation system mainly includes six parts: first, building
design; building fire; second, third, fourth, reconnaissance and construction equip-
ment; foundation; structure design; fifth, sixth, building aseismic design. As shown
in Table 15.1.

15.2 The Establishment of Safety Evaluation System

The academic atmosphere that forms harmony in the high school can guide the
research that the student emphasizes science, climb science high peak and cul-
tivate good campus and campus style spirit. Under the new situation, the high
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school should hard construct excellent academic atmosphere and hard develop
dependably, diligence, careful, the talented person of innovation. Meanwhile, we
should insist taking essential culture as predominance. Socialism advanced cul-
ture included essential culture in campus culture; it was the essence of our national
time spirit and campus spirit. Is to can’t get away from the essential and cultural
in harmonious campus cultural construction process, because it is to construct har-
monious campus cultural foundation and assurance. Because the world is already
diversified, present coming trend of not-essential culture of in campus culture
currently, and have a lot of university students to mean favor to it, not-essential
culture has already blown to have a warning to essential culture.

A complete architectural engineering safety analysis should be used to design,
procurement, construction mode.

1. The design stage effects of engineering factors are: first, the design plan of
work; second, design qualification and experience; third, design standards and
norms; fourth, design quality; fifth, design depth and procurement and con-
struction of cross; sixth, drawing construction; seventh, can be the change
processing. Engineering design of safety evaluation system as shown in
Fig. 15.1.

2. The complete procurement phase safety assessment analysis system should
include: first, purchase plan; second, supplier selection; third, equipment perfor-
mance and productivity; fourth, spare parts and after sale service; fifth, equip-
ment factory inspection; sixth, equipment process. As shown in Fig. 15.2.

3. The complete construction safety evaluation system including safety manage-
ment, civilized construction, base of roadway and template engineering, elec-
tricity, construction material hoist and elevator, the tower crane and hoisting,
construction machinery. As shown in Fig. 15.3.

Design phase
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Fig. 15.1 The engineering design stage of safety evaluation system
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Fig. 15.2 The procurement phase of safety evaluation analysis system
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Fig. 15.3 The construction phase of the safety assessment analysis system

15.3 The Application of Fuzzy Evaluation Model

Use the method of fuzzy evaluation for construction engineering safety by fuzzy
analysis. Fuzzy evaluation mainly involves three main factors [7-9]:

The first, establish the factor set U = {uy,u, ... u,}

Second, establish the evaluation set V = {v{,vs,...v,}

In third, the single factor judgment matrix [10]:

Fieo T2 st Tim
r1 T2ttt o
R=| . . . ) (15.1)

nl Th2 ** Thnm
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Among them, judgment matrix R is single factor geometry U evaluation judg-
ment, get V on the fuzzy set (2) the safety grade fuzzy evaluation analysis.

The domain for V, and the definition of V; = (i = 1, 2,1, m) with the increas-
ing of i, system risk is gradually increasing. Make W; < W;, 1 the domain of the V

ranges for [11]:
Q = {wy :wo,wi i wo, L,wy—1 i Wy}

m
B = {uy1,uy2, ... Uyp}, and the D uy; = 1

] (15.2)
Then, a security feature vector for grade [12]:
H, = [H}, H,] (15.3)
. _ m
In which, H,, = Z Uyi [Wi +uyi (Wit —wi) + 2]
i=1
m
H = zuw’ [Wit1 = uyiWigr —w;) = 2] (154)
i=1
Fuzzy characteristic quantity of safety grade median [13]:
m
Hyy = 0. 51, (w; + wig1) (15.5)

i=1

When the [H,j;, Hu_v] C [w;, w;t+1] When the, Safety grade is a 100 % chance;

When the [H,;,Hu_v] C [w;,wiy2] When the, Security level as a possibility
for [14]:

Wi+1
[ upvi(w)dw
Hur 15.6
T, =
T i Hy, (15.6)
[ upvimdw + [ upyi(wydw
Hy, Wit1

15.4 Conclusion

Architectural engineering security related to the personal and property safety prob-
lems, but because of the current building design risk, uncertainty of many factors,
the accurate and objective evaluation of construction engineering design safety is
a difficult job. In this paper, based on the mathematical theory of fuzzy evalua-
tion method for construction of the safety assessment and analysis, not only can
understand and grasp the project design of the overall safety, but also can provide
prevention and improvement measures.
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Chapter 16

Analysis Based on Curve Fitting Analysis
of Tai Chiquan Treatment of Spinal
Diseases Feasibility

Wenhong Deng and Nan Jiang

Abstract With the changing of the form of people’s lives (the mental-manual shift
mainly on seat), complication rate of the related diseases caused as a result of spinal
imbalance increases, and the spine-related diseases are getting more and more
medical attention. Therefore, health care and rehabilitation of the spine has become
a major topic of the contemporary medical profession in the health sector. In this
paper, through literature, expert interviews and other methods, from the perspective
of spine-related diseases incentives, the principle of treatment of spinal-related dis-
eases, as well as tai chi theory and practice on the curvature of the spine to curve
fitting, we explore Tai Chi Chuan movement on the spine positive impact, as well as
tai chi exercise on the feasibility of the treatment of spine related diseases.

Keywords Psychological dynamics ¢ Game ¢ Quantitative analysis ¢
Team spirit

16.1 Introduction

Through the direction of the line of spine four bending force, and in accordance with
Newton’s Third Law, the spine geometry of the outline can be drawn parallelogram.
Lumbar curvature increases, the cervical curvature also increases; lumbar curvature
straight, neck curve anti-bow; disorder of the lumbosacral angle, atlantoaxial joints
staggered joint; and abdominal and intra-abdominal pressure on the lumbar spine from
clinically confirmed playing a certain role in its stability, etc. Therefore, the four-dimen-
sional structure of the spinal contour plays an important role in spine stability [1-3].
Spine abnormalities have human health effects, gradually causing the attention of the
modern medical profession. Spinal and soft tissue injury not only can cause physical
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pain, numbness, or movement disorders, clinical practice by research confirmation, but
also can cause respiratory, digestive, circulatory syndromes, nervous, endocrine, facial
features which actually seem having nothing to do with the spine [4, 5].

Spine-related diseases are the cervical, thoracic and lumbar spine bone, joints,
intervertebral discs and vertebral weeks of soft tissue that subjected to injury or degen-
erative changes in the small joints under certain incentive conditions. The occurrence
of spinal dislocation, disc, ligament calcification or bone hyperplasia, para-spinal soft
tissue swelling, spasm, or adhesions, directly or indirectly, irritation or compression of
the nerve root, spinal canal inside and outside the blood vessels, spinal cord or sympa-
thetic, etc., resulting in spinal injuries, illness and multi-system symptoms and signs of
the disease. Spine-related diseases are common diseases, with its cervical spondylosis
and lumbar high incidence, often influence people’s study and work, and even cause
serious harm to physical and mental health. The occurrence of spine-related diseases,
and its development and change are extremely relevant with spinal intrinsic balance of
features, the patient’s constitution and the nature of the risk factors.

The spine is the backbone of the human body, and the spine and surrounding soft tis-
sues are a body’s balance system. The spine itself is supported by the vertebrae, articular
processes, intervertebral discs, ligaments, joint capsule, and other organizations to main-
tain its stability. Muscles is one of maintaining spinal stability factor, is also a spine is
the driving force behind the activities. The normal physiological activities of the spine
down in the stabilizing effect of muscle contraction and relaxation to promote the disc,
ligaments, facet joints, and various organizations of the above composition anomalies
can balance the dysfunction of the spine, and the uncoordinated spine will disrupt nor-
mal spinal anatomy and physiology, thereby affecting the corresponding tissues and
organs, then causing disease. Spine changes in the structure lead to changes in body
functions, and visceral functional changes may also affect the structure of the spine.
Because the body’s various tissues and organs should be linked through the nerves and
spinal lesions can be seen in the spine in the internal organs, adaptive reflex muscle
contraction and relaxation function of the change, as well as around the spinal column
ligaments, joint capsule adjustment caused by spinal function abnormalities [6-8].
Therefore, spine disease prevention, treatment and rehabilitation play an important role
in health of the whole body system.

16.2 Theoretical Basis of Tai Chi Exercise on the Treatment
of Spine Related Diseases

Tai chiquan requires “Hanxiong loose waist and back”, “lumbar dominate” which
mean Tai chiquan has good effect on the form and organizational structure of the
spine. Tai chiquan requires action not only a move action in the line of the campaign
which is not simply about flat spin, but can not be designed in the up and down,
before and after doing the bending action, and must be lumbar unite the route of
the movement to form both up and down, space before and after the curve, in order
to establish the basis for a moving action. Only through the lumbar center can we
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make the whole nine major movement joints (neck, spinal, waist, hip, knee, ankle,
shoulder, elbow and wrist) in turn runs through smoothly. With this axis, both hands
to use the centrifugal and centripetal forces of unity, achieving “moving divided,
tranquility united” [9]. For many spine-related diseases, the Chinese and the western
medical profession both want to promote effective sports therapy, such as “stretch
back movement, spinal ring transfer movement” corrective movement. Tai chiquan
requires the “loose, top, down” in the body from beginning to end so that the spine
in flexion, extension, rotation and turn a comprehensive and overall movement, and
the range of motion between two vertebrae is small. However, movement in the
overall between the vertebrae and spinal range becomes larger, and slow natural
and soft multi-dimensional movement have to maintain the normal curvature of the
spine to correct bad state is playing a decisive role. It is worth emphasizing that this
Tai chiquan “relax”, “natural”, and “connection” enable practitioners to relax physi-
cally and mentally, so that the muscle gets some relaxations. On the basis of relevant
expertise the practice can achieve better results, which is consistent with the three
principles of treatment of spine related diseases.

16.3 Research Objects and Methods

16.3.1 Objects of Study

We selected 112 ordinary male and female students to get curvature of the spine
before and after the test. We screened 40 students as object of study whose anterior
song is greater than 5.0 cm, male 26, and female 14. Anterior song of the research
objects value distribution is in the range of 5.1-7.4 cm, with the average of 6.35 cm.

16.3.2 Testing Content

Requirements subject the level of tension of the trunk muscles to maintain the
natural state. Take the neck and lumbar lordosis maximum value. Lung capacity test
uses the pontoon spirometer (Model F-III). Vital capacity determination is based on
Sports Measurement and Evaluation rules of conduct prescribed in the textbooks.

16.3.3 Testing Methods

Practice Chen Tai chiquan 5-8 times each day, always in accordance with the basic
rules of the tai chi practice [10]: (1) virtual collar top strength: line power walking frame
or station line sit cheek emblem adduction, vertical neck along, not bow to his back.
In Baihui is like there being a glimmer gently on to mention. The virtual collar top
has some strength (or head-hanging, or hanging on roof, or mentioning top). The neck
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can not be rigid. The collapse can not be soft or natural vertical. Hanxiong and back;
(2) chest slightly closed chest inside, which can pull back on the thoracic Chiang Kai-
shek, gas sticker’s back. No chest or concave chest; (3) orange hips wrapped hip: hip of
both sides of the nest to relax vital convex, hip muscles orange hanging down, and then
gently forward, to where there is convergence, the coccyx micro-move forward, mean-
ing that up to boosting the pubic region pubic region gas filling in the four tip.

Corrective rehabilitation gymnastic exercises, specific methods are [11]:
(1) Hands clasped behind his cross as close as possible to the shoulder blade, and
are forced to withstand the back, while the head is thrown to the back; (2) chest
movement, arms held straight and level, in the chest former relative to Taiwan, and
outreach to both sides, while rising the forward-looking eyes; (3) supine, hands
remaining flat on the side, quite on the chest and abdomen, and the posture of the
occipital and the arm thrust; (4) kneeling, both hands to grasp the heel, chest for-
ward, and head holds very hard back; (5) push-ups, elbow flexion, the upper arm
to shoulder level with nose-up; (6) sitting and relying, figures folded to hold in the
occipital. Head pushing hard back and the back pad in the upper edge of the chair.
Do the exercises twice daily, every 30 min or more.

16.3.4 Testing Equipment

This is used to test the Qualisys infrared point automatic identification system of
Tai chiquan typical action shooting, with the shot frequency 50/s. The traditional
high-speed photography (video), compared with the analytical method, infrared
light point test system obviates the manual frame-by-point resolution heavy work,
not only for rapid feedback of test results, but can avoid the manual interpretation
of measurement points due to human error.

16.3.5 Testing Steps

In this research, we use the the Qualisys infrared light point automatic identifica-
tion system to test. First set the acquisition frequency selection 50/s, acquisition

Table 16.1 Comparison before and after testing

n Anterior neck Anterior waist Lung capacity nom
(cm) (cm) Hg
Before the 40 6.35+0.72 398£097 -
experiment
After the 40 5.26 £0.74 337+0.18 -
experiment
Difference 40 —0.96 + 0.83 -0.25+048 751365

(Note Lung capacity has gender difference, and should not be mixed through statistics. We com-
pared anterior neck and anterior waist before and after the experiments. (P < 0.05))
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Fig. 16.1 Working

principles of QUALISYS

testing system and test-site

scheme computer Ng.

i Computer

time of 8 s. We use the height of 1.9-2.0 m infrared camera whose shooting
range is of 5-6 m. Reflective signs point name and a fixed location are shown in
Table 16.1, and the camera placement diagram is shown in Fig. 16.1.

16.4 Data Processing and Curve Fitting

Human basic axis and the basic section are calculated by setting coordinate system
in the torso on the anthropometric point coordinates according to the film resolu-
tion through the establishment. Human forehead-like axis (X axis): right shoulder
— left shoulder (calculation of the upper limb joint angles), or the right hip — left
hip (calculation of the lower limb joint angles). Through the human plane equation
of the basic axis we can determine the basic aspects of the human body.

Human horizontal plane: the normal vector of the plane is the body vertical axis
(Z axis).

S1:xx +y2y+222+D=0 (le.1)
Human sagittal plane: body amount-like axis (X axis) is the vector plane.
Sry:xix+y1y+z21z+D=0 (16.2)

The human frontal plane: the human body sagittal axis (Y axis) is the normal
vector of the plane.

S3:x3x +y3y+z3z+ D=0 (16.3)

In the above equations, D is the coefficient to determine the plane position,
without knowing its exact value in the later calculation.

For the thoracic and lumbar segments respectively we do the curve fitting.
According to the thoracic anatomy, the hyperbolic function is the fitting function,
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according to the thoracic, lumbar spine to fit the projection of the human body
sagittal plane coordinates. Application curvature formula can calculate the curva-
ture of the fitted curve at various points, and is applied to calculate the radius of
curvature.

Calculated through the data, we obtained before and after the fitting of experi-
mental curves as is shown in Figs. 16.2 and 16.3.

16.5 Experimental Results

After the period of six months of the experiment, the data obtained before and
after the experimental statistics are shown in Table 16.1.

In the field of rehabilitation research of the spine, chiropractic therapy is a fea-
sible method of chiropractic practice, which is an integrated approach by adjust-
ing the abnormal spine, reaching through channelling, and adjusting the purpose
of the function of organs. Harmonization of spine morphology and function



16 Analysis Based on Curve Fitting Analysis 123

determines the stability of the spine contours of stress on the spine. In the spinal
contour outside the four-dimensional stress, muscle ligaments leverage the power
and support force. Therefore, the chiropractic needs tendon. On the other hand,
the secondary imbalance of the spine, except for injury foreign violence, and bone
destruction outside the common disease of the strain are originated in the mus-
cle and ligament damage may cause contour stress imbalance. Therefore, in the
physical therapy spine strain disease, tendon is the primary treatment. Vertebral
curvature determines the shape of the intervertebral foramen and spinal canal, and
also determines the self-positioning of the spinal nerve and spinal cord. Therefore,
spinal strain diseases’ almost all pathological changes are the curvature changes.
Therefore, chiropractic treatment is the conditioning and recovery of the curvature
is our primary purpose [12]. The three treatment principles of chiropractic treat-
ment are tendon, channelling and exercise. As for clinical treatment of spinal dis-
eases, the most direct and effective method is to do massage, traction, and sports
rehabilitation.

16.6 Conclusion

Through six-month Chen Tai chiquan combined with sports rehabilitation train-
ing to correct implementation on 40 university students, experimental results show
that the cervical from an average of 6.35 cm before the experiment is reduced to
5.26 cm. Although the average after the experiment is still higher than the nor-
mal range, the curvature of the spine in a large range, in which 12 had returned
to normal range, accounting for 30 % of the total sample. Experimental attacking
midfielder before the average 3.98 cm, in the normal range 3.0-5.0 cm, which is
the sample range of variation between 2.5-6.1 cm, and the waist is in more than
5.0 cm in the normal range of only four down, accounting for 10 % of the total
sample, 90 % of the sample is simply the anterior waist is too large. After the
experiment, the average of the waist before becomes 3.37 cm. (P < 0.05), which
is statistically significant before and after the experiment. Four cases of lordosis of
the sample are completely adjusted within the normal range. Chen tai chi exercises
combined with sports rehabilitation training can correct the lumbar spine and it
has corrective effect.

In summary, using six month Chen Tai chiquan combined with sports rehabil-
itation training to correct is not only for better correction of the cervical spine,
but also for the lumbar spine there was a marked improvement, and increases lung
capacity. Six months of training process did not have any negative effect phenom-
enon. Sports rehabilitation training for the movement of the cervical and thoracic
muscles and ligaments attached to the spine proves to be proper exercise, such as
the traction of the anterior longitudinal ligament “J” so that it get stretched, which
will help reduce the curvature of the chest; back muscle strength can improve the
tension and allows the chest and cervical to reduce and ultimately achieve the goal
of full recovery.
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Chapter 17
A Device Diagnosis Algorithm Based
on Naive Bayesian

Xiaoqiang Jia and Nina Li

Abstract Make expert knowledge and experience to record a large number of
diagnostic reports as research data, use Bayesian machine learning method to
compute and find out the current status of mechanical device, which best matches
the description of diagnostic suggestions and for experts to provide decision sup-
port. Exercise natural language processing methods to initialize the text, then
Naive Bayesian methods is calculated the similarity with text of the device state
description and diagnostic reports, thus draw the best device diagnostic suggestion
to help expert decide. By using the Java language platform did simulation experi-
ments of the algorithm, the final output fairly validate this approach based on simi-
larity analysis, which can draw the best diagnostic recommendations.

Keywords Decision support * Naive bayes ¢ Device diagnosis ¢ Uncertain
reasoning

17.1 Introduction

When to build devices diagnostic system based on device report, uncertainty
problems is to be considered. The basic idea of Bayesian theory is given a priori
probability of an object, use the Bayesian formula for the posterior probability
of the object under the observation conditions, and find out the maximum prob-
ability that is output [1, 2]. Given a priori probability, combined with the way the
formula to calculate in response to the problem of uncertainty reasoning can find
the optimal solution; it has a strong reasoning ability.
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17.1.1 Device Diagnosis Algorithm Based on Naive Bayesian

The device diagnosis auxiliary system based on device diagnostic report [3], it requires
the system to diagnose a large number of devices and find reference empirical knowl-
edge in the reports of experts to assist in making decision. Taking into account the real
circumstances of the data of device diagnostic reports must be relatively large scale,
and the interaction between text data so far is still not a good solution, so here choose
Bayesian learning model to solve uncertainty reasoning of device diagnostic report.

Naive Bayesian theory is the most simple and demanding independence in
Bayesian learning system, but also the most efficient model. When the Bayesian learn-
ing model is applied in device diagnostic expert auxiliary system [4] to the develop-
ment of device diagnostic report, it needs modification appropriate for the model
changes. Throughout the development process, the application form of Naive Bayesian
learning model is Bayesian classifier. Text to be classified in pretreatment process to be
represented as a text vector is classified to the category the most similar is the task of
Naive Bayesian text classification. In order to more clearly expressed Naive Bayesian
classifier in the field of application of device diagnostic, whose formula is as follows:

P(do,dy,...dn-1lf)P(fi)
P(fildo.d1,...dn—1) Pdo.dr....dy 1) (17.1)

The meaning of formula (17.1) is based on the device diagnostic report, in
which, device status text is described as sample data, with a corresponding device
status, diagnosis and treatment recommendations probability.

dody, .. .dp_1 (17.2)

The formula (17.2) indicates vector after preprocessing in the device diagnostic
report text, each d representing a word after preprocessing, which is the training
sample data of conditional probability.

Jo, f1o- 05 fuma (17.3)

The formula (17.3) indicates the diagnosis treatment programs with differ-
ent device status, these diagnostic programs has a direct correlation with the text
description of the device status.

P(do,dy, . ..dy—11f}) (17.4)

The formula (17.4) assume the state for device solutions for the diagnosis is fi,
and the description of the device state probability vector is

P(do.dy,...dn_1) (17.5)

The formula (17.5) shows joint probability in the device described text of the
state between each text vector, that is, the relationship probability between each
vocabulary word.

The Naive Bayesian learning theory, as is given to classified training sample
data set based on device diagnostic report, by learning this training text data set,
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when meet with new machinery device status information description, it can be
found out the most similar devices state diagnostic program. The most important
hallmark is its independence assumption for the conditions with Bayesian theory,
only on the premise of the assumption is valid, is t he results the most accurate
in the use of Bayesian theory. After the device diagnosis report preprocessing
in the Japanese text, from which the vector is derived That is to say, the result
of Japanese text segmentation is independent. It can be drawn the independence
assumption and the independence assumption of the Bayesian theory is an exact
match. So, we can derive the following formula.
P(do,dy,...dn-1| fi)P(fi)
fnB = arg max Pldo.d....d, 1) = argmaxP(dy,d, . . . dp—1 |f;)P(f})
(17.6)
Now, what to do is to calculate Pvalue for each P(f;), which is based on training
data derived formula (17.6) in the value of two data items. As long as the device cal-
culates the frequency of each diagnostic report text appears in the text of the training
data set, it is all right. However, to calculate P(dy,dy,...d,—1]|f;), it is difficult to
get an accurate result without a very large of training data set. Bayesian theory based
on the conditional independence assumption, the joint probability of dg,d;, . ..dn_1
is equal to the product of probability the properties of each individual text vector.

P(do,dy,...|f)P(fi) =[] Pl fi) (17.7)

And substituted it into the formula (17.4-17.7), the mathematical mode of
Bayesian theory can be obtained in this study.

fng =argmaxP () [ [ Pl ) (17.8)

In which, fy g means the best device state corresponding diagnostic recommen-
dations can be obtained by calculating, and calculate different P(d;| f;) is more
easier than do P (dp,d1,...dn—1) from a large number of device diagnostic report
text. After the above formula is derived, the formula (17.8) to be calculated is
known. In order to achieve the purpose, and he text of preprocessing is added to.
The program flow chart is shown in Fig. 17.1.

17.2 Experimental Results and Evaluation

17.2.1 Text Preprocessing of the Diagnosis Report Based
on Bayesian Theory

As a probabilistic reasoning method, the use of Bayesian theory of uncertainty
reasoning is bound to be involved in the calculation of the probability. Since it is a
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computational problem, it will involve the establishment of mathematical models,
and in this study, it is a way to establish a device diagnostic report as data for the
decision support method. Therefore, the mathematical model needs to associate
text data into the calculation of the probability, that is, the text preprocessing.

First, Japanese word in the device diagnostic report text is processed. The so-
called word making great length sentence as unit text is separated into string the
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phrase as a unit individually. So far widely used a very high accuracy word seg-
mentation method is based on a dictionary word. The segmentation method is to
use a reverse approach to word dictionary.

Second, delete the stop words in device diagnostic report based on the Japanese
text, stop words, refers to appear in the text and have no real sense of some modi-
fied and dotted words, such as the Chinese in the “a”, “yes”, “in”, the Japanese in
the “®”, “1&” “<T ¥ and so on.

17.2.2 Initialize the Training Data Set

Next to the uncertainty in the process of reasoning, it is needed to initialize the
device diagnostic reports and establish the training data set. And build a data train-
ing center based on Naive Bayesian methods, experimental data from a power
company research project of the intelligent device diagnostics system, description
information of the device status and the corresponding solutions are isolated and
extracted. Combined with the same solution of the state description, the combined
approach is to have the same information processing program put a folder; this
folder will be named after the program’s name. The text information with the same
folder is storage in Text format. The final structure is as shown in Fig. 17.2.

Figure 17.3 shows the monthly device diagnostic is not initialized with the form of
tables. The state initialized the text in the monthly device diagnostic report as show-
ing in Fig. 17.4. In accordance with an earlier diagnosis treatment programs tend to
view the corresponding of multiple devices diagnosis, so make dealing with text as a
the name of the folder, each folder stored inside is the corresponding views of device
diagnosis, that is, the text description of device status information. As is shown below:
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Fig. 17.2 The device status information in folder
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Fig. 17.3 The original state of the device diagnostic report
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Fig. 17.4 The center of training data after training set initialization

17.2.3 Experimental Model Based on Naive Bayesian

The training set for the system to establish data center is structured for the text
knowledge of device diagnostic report. In order to ensure the integrity of knowl-
edge as much as possible, all the text in a form where the smallest unit is the
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sentence, thus making the probability of the process also involves the problem of
natural language processing [5].

Learning model based on Naive Bayesian classifier built in the field of device
diagnostic applications, regardless of the calculation is t the prior probability or
the probability of the other conditions, are required prior corresponding process-
ing for the text. To calculate the probability of the text is actually calculated the
frequency of key words [6]. Through a variety of segmentation methods, which are
now widely used to understand the Chinese language is the word most used lan-
guage specific word components, these components is actually a word or several
language dictionary with a set of rules constituting a word. Therefore, the adapt-
ability to change its practice is to use the dictionary of different language versions
to replace in order to achieve the purpose of multi-language processing.

When done from the Knowledge base to the correct identification of the text,
the probability calculation, Decision algorithm based on device Diagnostic report
has been achieved. Then on the adoption of practical examples to evaluate the test
the practical effects.

First, enter a standard device state description of expert:

“No change in the level of two-axis motor displacement and velocity value is
still high, and the reason should be considered due to the imbalance caused by the
blade and less rigid and other affecting factors.”

Then, it can be seen results from Fig. 17.5 program word for this sentence. From
the effect of word, the point of view is still very good, basically to get manual seg-
mentation results. Finally, the probability the results sequenced and the final output:

Figure 17.6 is the probability that the results described in the text input device
state corresponding diagnostic treatment programs and device in order to report
the similarity of text processing program. Observing the results from the final out-
put, the algorithm can very accurately find the experience of the expert diagnostic
knowledge to find the best match proposal [7] for new diagnosis. The final result is
shown in Fig. 17.7.

17.3 Summary

The use of Naive Bayesian theory, expert decision support system based on the
device diagnostic report has improved, the above experimental results proved
expert decision support system based on the device diagnostic report had been

AMEATLRTH, AETHNR(RERD OFERFT SO HEESNEFEEMOLET, j 22,017

MR Rl e R, B FRBOMA W HFLETT. 112.57973706010
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Fig. 17.5 The results of probability sort
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Fig. 17.7 The final output

found the most match diagnostic reference experience with the help of Naive
Bayesian model.
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Chapter 18

A NN-Based Control Method of Uncertain
System with Large Time Delay

Li-Xin Wei, Liang Cheng and Ying Li

Abstract Aimed at the uncertain models in time-delay systems, a Smith
prediction control scheme based on neural network was presented in this paper
to overcome the drawback that traditional Smith predictor must depend on the
mathematical model of the controlled plant. The scheme can make up for the
poor robustness caused by the traditional Smith predictor when the parameters are
changed. The simulation results show that this method could be applied in the case
of unknown mathematical model of the system, and it had good adaptability when
the system parameters were altered.

Keywords Large time delay ¢ Smith predictor ¢ Neural networks ¢ Uncertain
system

18.1 Introduction

To settle the time lag existed in the industrial production system, Smith predictor
is commonly used. It can eliminate the time lag theoretically and improve the sta-
bility and response characteristic of the system. Considering the shortcomings that
Smith predictor not only relies on the mathematical model of the system, but it is
very sensitive to the errors of the model parameters.

In Refs. [1-4], the structure of Smith predictor has been improved, it raised the
anti-interference performance of the control scheme; Literature [5] combined inter-
nal model control and fuzzy control on the basis of Smith predictor, which increased
the robustness of Smith predictor; Literature [6, 7] used the way of putting the
fuzzy control and adaptive control combined to add on Smith predictor to reduce
the dependence on mathematical models; Ref. [8] combined the controller of Smith
predictor with the neural network partly. When the object model is completely
unknown in the actual production, all of the methods are applied inefficiently.
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Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004 , Hebei, China
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In this paper, a neural network-Smith (NN-Smith) predictive control scheme
was proposed, which could make the controlled plant and its mathematical model
matched real-timely through using the neural network to complete the identifica-
tion and the tracking to the system parameters. As the simulation results showed,
NN-Smith predictor is better than the common one both in the application and
control effect.

18.2 Smith Predictor Control

Smith predictive compensator control scheme can be described as follows: the
dynamic characteristics of the process are pre-estimated under the basic distur-
bance, and then in order to make the hysteretic regulated variable reflected on the
regulator in advance and take action at the same time, compensation control is
put to use by Smith predictor, which can reduce the overshoot and accelerate the
adjustment process.

Suppose Go(s)e " is the controlled plant, e~** is pure time-delay link, the
transfer function of the predictive compensator is G(s), and the controller is
G(s), the principle of Smith predictor can be shown as Fig. 18.1, and its charac-
teristic equation can be described as in Eq. (18.1).

Cls) _ Ge(s) [Go(9)e™™ + Gi(5)] a8.1)
R(s) 14 Ge(s)[Go(s)e™™ + Gy(s)]

As shown in Eq. (18.1), the lag is contained in the characteristic equation. If the
predictive compensator is given by G(s) = Go(s)(1 — e~ *%). The transfer func-
tion will be given by

C(s) _ G:(s)Go(s) —1s

RGs) 1+ Ge(5)Go(s)© (18.2)

As shown in Eq. (18.2), the delay component can be eliminated from the char-
acteristic equation for the closed-loop system. The equivalent figure of the Smith
predictor is shown in Fig. 18.2.

Fig. 18.1 Block diagram of Rs) + U(s) - Cls)
Smith predictor control —’®_’ G.(s) G,(s)e
e
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Fig. 18.2 Block diagram of Ris) + . C(s)
equivalent Smith predictor G.(s) ™Gy (s) e
control -

Fig. 18.3 Block diagram R(s), \ [ \ [ ] €6

of the NN-Smith predictor 2
control scheme

18.3 NN-Based Smith Prediction Control

Figure 18.3 shows a block diagram of the NN-Smith predictor control scheme, in
which Py, is for the plant, and TD is the dead time of the plant. NN is the Neural
network module. Both TDm and TDn are time-delay which is artificially imposed
to the signal.

18.3.1 Learning Steps and Formula Derivation
of Offline Training

Oft-line identification of the neural network is based on the fact that BP neural
network can approach nonlinear function in any accuracy, and the input and out-
put samples of the system are collected to train the network. The system plant is
assumed to be:

T=flu@), -u®), uM;yd), -yk), -y@N)] (183)

where u (k) and y (k) are corresponding to the input and output of the system, M
and N are the order of system’s input and output. /' [*] can be linear or nonlinear
function. The Neural network structure can be the three-layer BP network struc-
ture. Use both the input and output samples as the input of neural network input
layer, which is x (k) . x (k) is given as:

u (k)
x (k) = k>1k<M,k<N (18.4)
{y(k)
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Assuming the number of hidden layer neurons is p, s; (k) is the output of the
hidden layer, which can be given as:

2 p
sj (k)= fi| D D wiixi (k) — 61 (18.5)

i=1 j=1

As shown in Eq. (18.5), {w;;} is the weight from input layer to hidden layer,
{61} is the threshold of hidden layer, fj [*] is the function of hidden layer node.
Here choose the Hyperbolic tangent function. The output of output layer is
given by

p
YK = fa| D vjsi (k) — 6, (18.6)

=1

Here {v j} is the weight from hidden layer to output layer. {6} is the threshold
of output layer, f [*] is the function of output layer node. Here choose the linear
function. The Error indicators of Off-line training can be given as

num num num

1 1
E=> E®=2 W= > [y®-yn] (18.7)
k=1

k=1 k=1

As shown in Eq. (18.7), num is the number of samples. E (k) is the local error.
y (k) is the output of the plant, y* (k) is the output of the Neural network module.
When the Neural network is training, the weights are adjusted according to the
principle of minimum the local error. The weight adjustment formula is given as

oFE
Aw(it+1)=—(1- r+1 Aw(t 18.8
w(t + 1) ( M)a(+)aw(t+l)+u w(r) (18.8)
As shown in Eq. (18.8), A w(t + 1) is the adjusted weight of hidden layer or
output layer. @ (f + 1) is the current learning rate. X is the Inertial coefficient.

3w‘2t€_ ) is the Gradient from the error to the weight.
The convergence speed of BP network is greatly improved through increasing
inertia element and introducing the learning rules of adaptive learning rate.

18.3.2 Neural Network Online Learning

When the system parameters are changed, the fixed weights and thresholds cannot
adapt to the new sample of input, which can result in the bigger error. To solve the
problem, a judgment link is added to the output of the neural network to determine
the error after introducing the comparison between the actual output of the plant
and neural network. If the comparison is greater than the error indicator of off-line
training, both the weight and the threshold are needed to be re-adjusted.
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18.4 Simulation

18.4.1 Application and Simulation in the AGC System

In the Mill automatic gauge control system (AGC), this is a typical system
with large time delay. The AGC transfer function model usually has a very high
order and Complex structures. Through the model reduction process, AGC
system can be simplified to a second-order system, which can be written as

G(s)e ™ = +22S H e [9]. After discretize the system, both input and output
samples are collected as the training samples of the neural network. In order to
get a better comparison, the controller of both schemes are using PID controller,
with the same parameters. When the mathematical model is accurately matched,
the two step response curves almost superposition. As is shown in Fig. 18.4: The
smith predictor’s step response is rapid, while the NN-Smith scheme has the same
response without the accurate mathematical model.

Figure 18.5 shows a different result when the mathematics model is mismatch.
By changing the system plant G(s)e™ " from 3S2+22s+1e_ss to 352+2S+le_53. The
overshoot of Smith-predictor is more than 30 %, while the overshoot of NN-Smith
predictor is 10 % or less, besides, the adjustment time is only half of Smith predictor.
It shows that the stability of NN-Smith scheme is better than Smith predictor.

18.4.2 Comparison with Improved Smith Predictive Scheme

Reference [4] proposed a control program with dual-controller, which had
good anti-jamming feature. But a precise mathematical model was still

09 F :

08F — — — — Smith predictor i

control scheme
07}
0.6 .
05} .
04} .

NN -Smith scheme e

y out

03 F :
02} .

0 50 100 150 200 250 300 350 400
time (s)

Fig. 18.4 Step response of two schemes when the mathematical model accurately match
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Fig. 18.5 Step response of two schemes when the mathematical model mismatch
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Fig. 18.7 Step response of two schemes when the mathematical model and the lag time both
mismatch

selected as its basis in the design and operation. In this paper, the controlled plant
of literature [5] is chose; a simulation of comparative study is made between NN-
Smith predictive scheme and the one proposed in literature [6]. The comparison of
the two schemes is as shown in Figs. 18.6 and 18.7.



18 A NN-Based Control Method of Uncertain System with Large Time Delay 139

As can be seen from Fig. 18.6, when the model is mismatched, the overshoot
of scheme in Ref. [7, 8, 10] can reach 50 %, and the adjustment period is longer.
When the disturbance signal appeared, the overshoot nearly reaching 70 %. The
respond of NN-Smith predictive program proposed in this paper is slower, but the
control effect is still better after mismatching, and the overshoot can be limited
within 5 %. When the model and the lag time are mismatched at one time as we
can see in Fig. 18.7, the program with dual-controller is difficult to achieve stable.
But the proposed NN-Smith predictor control scheme is still stable; the overshoot
is always controlled within 5 %.

18.5 Conclusion

In this paper a NN-Smith scheme is described. The scheme can control the time-
delay systems even if the mathematical model is completely unknown, which not
only can improve the application of Smith predictor, but also can take advantage
of the superiority in controlling the time-lag systems by Smith predictor. When the
parameters of the controlled plant are change, NN-Smith predictive controller has
better stability.
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Chapter 19
Sampling System Based on DSP I/O Space
and Resolver

Lin He, Jie Bai, Hexu Sun and Jie Gao

Abstract This article describes an implementation of position control system in
the shaft—the design of digital conversion. It can be applied to the system that
need for accurate position. The core technology is the use of rich I/O space of DSP
and the rotary transformer and the high-precision converter. Compared to the con-
ventional position control system, the program simplifies the complexity of the
system, reduces costs and increases the processing speed of the system. It is suita-
ble for real-time signal processing; what’s more, its reliability and versatility have
been greatly improved.

Keywords Position control ¢ Digital signal processor (DSP) ¢ Resolver-digital
converter (RDC)

19.1 Introduction

With the development of industrial technology and control technology, good con-
trol effects are required [1-3]. For example, in military applications, radar track-
ing, and gun positioning etc. needed precise position control. But when the inertia
of machinery is large or driving a large load, will cause the system with a lag,
seriously affect the rapid and accuracy of system’s positioning [4]. So, in some
cases precise positioning becomes a difficult point in motion control area [5, 6].
However, precise detection of the position is the premise of precise positioning.
In this paper we proposed a position detection scheme, solved the problem, and
achieved high-precision detection of position, so provided a guarantee to achieve
accurate positioning.
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19.2 Block Diagram of Position Detection System

With the development of science and technology, CNC machine tools, radar track-
ing, robotics and etc. need high performance of driver system in accuracy, speed,
reliability and miniaturization [7, 8]. It is need to install the sensor to detect the
motor’s position and speed in real-time in motor speed control and positioning
process. The commonly used rotor position sensors are grating encoders, Hall sen-
sors and revolver. The output of grating encoder is digital signal and the process-
ing circuit is simple but it requires harsh environmental and the reliability is poor,
cannot use in the field of military and space. Hall sensor detection accuracy is not
high enough. Rotary transformer is widely available because thermos table, resist-
ance to humidity, impact resistant, resistance to interference. But the output signal
of the resolver is analog; we need the resolver-digital converter (RCD) to converter
the signal to a digital for digital signal processors. In this paper we used a dual-
channel rotary transformer to detect the rotor’s position and the velocity, converted
the output analog signal to accuracy digital signal by MTS19R (produced by
China Electronics Technology Group Corporation) for the motor controller. Block
diagram of position detection system is shown in Fig. 19.1.

19.3 Hardware Circuit

1. TMS320LF2407 and the I/O space

The system used TMS320LF2407 as the core controller produced by TI (Texas
Instruments). This family of DSP chips designed for high accuracy and high per-
formance single-chip motor control system or motion control system. This chip
uses a modified Harvard architecture, with separate program and data buses,
makes the processing instructions and data can be run simultaneously, greatly
improves the efficiency of the processor; uses four pipelining, each instruction
processing can be completed in a single instruction cycle, processing speed is
greatly increased.
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FEFF
FF00 illegal
FFOE
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FF10 hold
FFFE -

Wait state control
FFFE register

Fig. 19.2 The I/O space address mapping of TMS320LF2407

Fig. 19.3 Schematic of rotary transformer

Taking into account the limited number of input and output interfaces in DSP,
we used the extensive I/O space resources of DSP. The chip’s I/O space is 64 K
words; users can access the I/O space via the external bus. Figure 19.2 shows the
1/0 space address mapping of TMS320LF2407.

In the C language, to access the I/O space address in the program, you must
first use the keyword “import” to define the address which needed to access. We
can access the I/0O port which is defined by the keyword “import” as a general
variable in the program.

2. Rotary transformer and converter

Multi-pole dual-channel rotary transformer is a high-precision angle sensor. Its
main features are as follows: 1, high precision, high sensitivity, simple structure;
2, instead of using electrical variable speed mechanical transmission, improve
system accuracy and simplify the system structure. The principle of rotary trans-
former circuit is shown in Fig. 19.3.

Add an AC voltage Uy with constant amplitude and frequency on winding S.

Uo(t) = Asina)reft (19.1)
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Fig. 19.4 Input and
output waveforms of rotary
transformer

Then output of winding A and B are:
Uy (e,1) = Asinwpest -k -sine (19.2)

U (e,t) = Asinw,pt -k - cose (19.3)

where k is the effective ratio between the two winding turns. From the above
expression we can get the rotor’s absolute position ¢ by decoding U (e, f) and U,
(e, ). When the rotor rotates uniform the input and output waveforms of rotary
transformer are shown in Fig. 19.4.

In this paper we used MTS19R to convert the analog signal of the rotary trans-
former to digital signal. There are two signal processing circuit in the MTS19R,
one is fine circuit and another one is coarse circuit shown in Fig. 19.5. The two
circuits are controlled by one reversible counter, the cross detector process the two
signals from fine and coarse circuit, and the result output by the latch.

The timing diagram of MTS19R is shown in Fig. 19.6. The output of MTS19R
is 19 bit, the controller can control the output latch by the three pin Enableyy,
Enableys; and Enabley;, to connect to the data bus.

Inhibit is the prohibition signal which is connected to the 5 V power supply by
the internal pull-up resistor. When Inhibit at logic “0” the converter is prohibited
and the output is enabled, then the controller can read the data after 490 ns. When
Inhibit at alogic “1” the internal converter is enabled to work and the output data
is invalid.

3. Interface circuit

Figure 19.7 shows the interface circuit connection diagram of resolver posi-
tion detection system. DSP2407 is the core controller, has high cost-effective,
and widely used in motor control, digital signal processing and many other areas.
MDAC25S520 W is the excitation power which needed dual power supply, and the
output frequency is 400 Hz. Sinusoidal signal is connected to the R1 and R4 of
resolver and Ry Ry; of MTS19R, generated by MDAC25S20 W.
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i

Port S1 ~ S4 of rotary transformer connected to the port Bsl ~ Bs4 of
MTSI19R, port S5 ~ S8 connected to the port Asl ~ As4 to achieve information
transmission. Asl ~ As4 are the fine channel input ports, Bsl ~ Bs4 are the coarse
channel input ports. XTMS0 ~ XTMS?7 are the data output ports, XTMCS is the
CS port, XTMSENH, XTMSENM, XTMSENL are the high, medium, low data bit

enable ports.
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Fig. 19.7 Circuit of hard ware interface

19.4 Advantages of this Scheme

19.4.1 Improve the Real-Time of Control System

TMS320LF2407 greatly enhanced the data processing speed and capacity.
Harvard architecture make it is possible that instruction and data can be handled in
parallel and this improved the operation speed.

19.4.2 Improve the Accuracy of the Control System

There are two-speed converter and three-state digital output in MTS19R, the reso-
lution up to 20 bits. These features made the decoding of data more accurate.

19.4.3 Improve the System Wide Application

As a common element of angle detection, resolver has simple structure, reliable
sensitive, no special requirements on the environment, easy maintenance, the out-
put signal amplitude, anti-interference ability, and its detection accuracy to meet
the general requirements; it makes the scheme applied more widely.
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19.5 Conclusion

The combination of DSP, multi-pole dual-channel resolver and MTS19R, makes
the angle conversion more accurate. Because of its high precision, small size, high
reliability, making this combination has been successfully applied to a positioning
system, the accuracy is 0.2 mil.
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Chapter 20
Antispam Topic Crawler Algorithm Based
on Anti Spoofing

Xiaogiang Jia

Abstract The main target for the current crawler system lack the ability of
detecting (Web Spam Detection) capacity, which is the primary limitation for
further improvement of their performance. In order to supply a want, the topic
crawler algorithm based on anti Spoofing is proposed. The design goal of topic
crawler is to gather more relevant to subject pages with limited resources, and
minimize the likelihood of the irrelevant page. And the algorithm enables the topic
crawlers to the function of the ant spam, improves the correlation of the pages
downloaded by the topic crawlers, and enhances the adaptability of the crawlers.
And the algorithm’s effectiveness has been verified by experiments.

Keywords Topic crawler © Web spam ¢ Slack variable ¢ Linear and nonlinear

20.1 Introduction

Topic crawler [1] traverses on the Web by analyzing hyperlink on the page to
achieve the theme of searching. In addition, a variety of labels on Web pages,
hereby can afford analytical data for topic crawler to determine whether the page
comply to retrieving theme of users. Although the current topic crawler perfor-
mance has greatly improved by using various machine learning methods, such as
neural networks, incremental learning, and the relevant degree in the subject etc.,
but for the search engines recently, hackers have developed a lot of Web Spam and
SEO tools to obtain a higher relevant degree to the subject by cheating crawler. In
fact, this page is not much value. Web Spam mainly webmasters to improve their
rankings in search engines by some cheating, deception reptiles, and the reptiles
page evaluation module gives high priority to obtain economic benefits. To over-
come these problems, the subject of anti-fraud web crawler algorithms has made.
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20.2 Antispam Topic Crawler Algorithm Based on Anti
Spoofing

AntiSpam topic crawler is mainly through the analysis of page content and hyper-
links to distinguish whether the page is cheating, in this algorithm, definitions are
as follows:

1. L is the sample number of the marked sites, as (X1, Y1), (X2, Y2)..., (X;, Y)),
where X; represents the feature vector of i-th site, and Yi means the label
whether site cheats. +1 on behalf of cheating, —1 means no cheating.

2. U is the sample number of unlabeled sites, X; +1.....X;,, n =L + U.

3. A weighted directed graph, nodes are the X;... X;, and the edge set is E, if there
is a directed edge from the node i to node j, then (i,j) € E, Wj; is the side of weight.

20.2.1 Oriented Graph Rules

First trained a linear classifier g(x) = v-x + b, classifier is train by support vector
machine, V is defined as follow:

I
P(v) = ;ZH(v-x+b,yi) (20.1)
1

among which, \ is the parameter, P(v) is used to balance the adaptive and com-
plexity of the algorithm. And H (u, y) to denote the loss of sample classification, in
which, H (u, v) = max (0, 1 — uy), v-v is as a parameter adjustments to add clas-
sification samples.

Hyperlinks can be denoted as Oriented graph that the edge set is E. Hyperlinks
are not random, it can be found through the analysis, the hyperlink points to the
source node and destination node is generally similar to subject [2]. Based on
these findings, the above formula (20.1) is to expand, adding new sections:

I
1
Py = } Z]:H(\wx+b,yi)+k-v+y2w,-jr(v~xi+b,v~xj+b) (20.2)

In which, Wj; is the weight of a directed edge (i, j), among which, the first
two is linear description of SVM, and the third part is the hyperlink feature rep-
resentation, the matrix (x, y) is used to express a structure of the oriented graph.
Equation 20.1, 20.2 has been realized by Belkin et al. [3] and Zhang et al. [4] the
value of 7 is the use of (u, v) = (u — v)2, which shows that the source and destina-
tion addresses have similar predictive value. On the contrary to Belkin and Zhang,
the graph structure is designed for Web Spam classification. And using a directed
graph to classify, due to a page with Spam will produce a lot of links pointing to
the real page, but not the reverse link. So the formula (20.2) is replaced by r (u,
v) = max (0, u—v)2, v-v.
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For non-linear classification, the use of appropriate inner product function K (x;, x;)
can be achieved linear classification after a nonlinear transformation, then the opti-
mization objective function is change into the formula (20.3), in which, «;, o is the
Lagrange coefficient and corresponding Lagrang function is formula (20.4)

[ [
1
Q@) =3 i — ) > aictjyiyjK(xi,x)) (20.3)
i=l1 i,j=1
1 [ [
L= 2||w||2—leoziy,-(w-x,- +b)+zlla,~ (20.4)
1= 1=

The problem converted into the dual problem is equivalent to seeking the following
inequality:

I !
1
W(a) = E &=, E Qi yiyi(xi - xj) (20.5)
i=1 ij=1

n
yilw x)+b]1 =120 > yoy=0,0;20i=1,...  (20.6)

i=1
n
D yiei =0, 20,i=1,...,1 (20.7)
i=1

It is also equivalent to find a quadratic function extremal problem under the
constraint of the inequality. According to Karush—-Kuhn—Tucker (KKT) conditions,
the solution of the problem must be met:

a; {yilw-x) +b]1—1}=0,i =1,...1

After the above steps, then the classification function can be expressed as
(20.8), for which, b* is the classification threshold. Characteristics of hyperlinks is
added forward and backward, P (v) is into the Egs. (20.9), (20.10).

I
f(x) =sgn (Z alyi(x; - x)+ b*) (20.8)

i=1

l n
p(v) = ; ZH (sgn (Z afyi(x; - x)+ b*)) +AV-v (20.9)
1 i=1
1 I l
P(v) = ; ZH(SgnZa;*yi(xi - x) +b*)+)»v .
1

i=1
l I
+y Z Wijt (sgnZa;‘yi(xi-x)—f-b*), sgnZa;fyj(xj-x)—}-b*
(i.))eE i=1 j=1

(20.10)
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Parameters: 11,12'7,102.0. .1(x,))

Input: the training set marked (x, ), (X3, ¥;)-- . X, ¥, )1 (X, ¥,)
Unlabled training set x,
The directed graph E and edge weights to the hyperink structure w, . .,
Compute: for linear classifier v,a—argmin , P(v,a), P(v,a) is given by
Q-11),

For non- linear classifier, v,a —sgnmin , P(v,a,b"), P(v,a,b’) is given by

(2-12).

Fig. 20.1 Improved antispam algorithm

20.2.2 Adding Slack Variables for the Algorithm

Through analysis, the distance between the feature vectors of the above formula
may not be relaxed, at the same time, the linear classifier such as g(x) = v-x + b
is not flexible enough. According to [4] in the discussion, It can be introduced
parameters a; (a; >= 0) for each node i, @; can seen be as slack variables and used
to improve the adaptability of the classifier, each node i for the introduction of
parameters ai, ai can be seen as slack variables, and used to improve the adapt-
ability of the classifier, then, the formula becomes g(x) = v-x 4 a; + b. Finally, the
model can be expressed as follows:
1
p) = ZH(v~x+a,~ +b,yi))+ v-v+Aa-a
! (20.11)
+y Z Wijt(v-x;i+a; +b,v-xj+aj+Db)
(.))eE

If it is nonlinear, the introduction of non-negative slack variables
&,i=1,2,...1 the final modelcan be expressed as (20.12), C is a constant. Of
course, non-linear can be converted to linear.The improved antispam algorithm is
shown in Fig. 20.1.

i ! i
1
P(v):l El H(sgnlgla;kyi(xi-x)—kb*—kc 2 éi)+kv-v
i=

i=l1

1 1
Wijt ((sgnZa;‘yi(xi SxX)+b*+C Zgi),
i=1 i=1
+r 2 ! l
(@.)eE sgnZa;fyj(xj Sx)+b* + CZ&
j=1 i=1

(20.12)
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Fig. 20.2 Five kinds anti 1
spam variant of the algorithm
results
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20.2.3 The Experimental Results to Selecting Different
Features for Antispam Algorithm

All the experimental data of this experiment come from Web Sparm Challenge
2010 project collating data set WEBSPAM.

1. The weight Wj; selecting: the final selection W;; = log1+7i))
2. The expression to matrix (x, y)

If node i and node j exists the hypertext link, T (Si, S j) can be measured hyper-
links value between Spam score Si of the nodes i and score S; of node j.
(S}, S)) is defined as follows:

T(Si,8;) = a(Si — $)? + (1 — a)ymax(0, S; — S;)* (20.13)

In general, when a cheat site link to a site that is not cheating, and the contrary
link is not existence, and we assume that the link is very little in the Spam. Three
parts in Eq. (20.13) respectively reprent node characteristics, slack variables, and
Spam-way. The three-part in the distinction role between Spam page is different,
so we choose a different combination to verify the importance of each part.

Results to five kinds of antiSpam variant algorithm is shown in Fig. 20.2 (NB
classifier): As can be seen from Fig. 20.1, ignoring Spam one-way hyperlink, and
selecting only the features of the site classification items are generally the same.
On the face of it, continuing to tap the Spam features for improving classification
accuracy, better filtering Spam page, are of great significance.

20.3 Summary

Mainly analysed the problems of current topic crawler, and proposed anti-cheat-
ing and its variants algorithms, antiSpam algorithm and its variants use SVM to
train classifiers. As can be seen from the experiment, determine the key attributes
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of classification is to map the hyperlink itself and the characteristics of the site
itself is relatively small. Algorithm improvements in the future, research should
focus on the hyperlinks between Web site and themes drift problems. Of course,
by the proportion of the sample cluster analysis, although the classification accu-
racy improved better, while filter Spam page fairly better, it need to the help of text
filtering technology.
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Chapter 21
Solution of Fuzzy Pattern Recognition
Inverse Problem

Cuilan Mi, Xinchun Wang and Jianming Liu

Abstract The fuzzy pattern recognition is a kind of popular pattern recognition
presently. This paper studies the fuzzy pattern recognition two basic model of
inverse problem. (1) The standard model of fuzzy vector set race, and to identify
the sample for the single point vector, (2) The standard model and to identify sam-
ples are fuzzy vector set clan. Put forward the weight calculation method and an
example are presented.

Keywords The fuzzy pattern recognition ¢ Fuzzy vector set family ¢ The inverse
problem ¢ Weight

21.1 Introduction

Pattern recognition is compared and matching the identification of the object to
be characteristic information and mode library characteristic information, and give
target belong to the judgment of the model. In the usual pattern recognition, the
model is clear, clear, for sure. But there are a lot of problems, the model itself is
not very clear, has some fuzzy. And the fuzzy pattern recognition is refers to in
pattern recognition, model is fuzzy, namely standard mode library provided in the
fuzzy model test. The fuzzy pattern recognition in the engineering problems to a
wide range of applications. These applications to more positive, negative meaning
application is rare. In this paper, the fuzzy pattern recognition two basic models of
the inverse problem is presented, and the solving methods.
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21.2 The Fuzzy Pattern Recognition Basic Model

From the Recognition model of recognition process, fuzzy pattern recognition
method can be divided into two types: direct method and indirect method, the
direct method according to maximum subjection principle of classification, and
indirect method according to choose nearly principle classified [1].

Maximum subjection principle: A domain is on the U a fuzzy subsets of m
(m model), and compose a standard model base is U x0 fixed element, if

Aoy = ¥ Aixo) L)

then think the relative membership X0 in Ao fuzzy subsets nearly principle:
Set Ay, Ay, -+, A, is domain of m a U fuzzy subset (m model), and compose a
standard model base, Stay recognition model is fuzzy subsets, if

o0(Ai0. B) = V o (Ar. B) (21.2)

Argue that B is closest to Ao, o is the close degree. About the definition of
close degree, a lot of literature are discussed, Among them the literature [2] dis-
cusses more in detail, the commonly used close degree have case close degree,
distance of press close At present, the common problem of the fuzzy pattern
recognition according to different purpose is divided into different types, the lit-
erature [3] is according to the domain of the dimension characteristic elements
which is divided into “a d fuzzy pattern recognition method” and “more features
the fuzzy pattern recognition,” [4] according to identify objects (standard model)
and be identified objects (to identify sample) and its view of relation between the
divided into four types will be. This paper discusses two classical fuzzy pattern
recognition type.

Type 1: the standard model is fuzzy vector set family, to identify object is clear
single point set.

Set Al,ﬁz, .. ,Am isﬂdoglain of maU fuzzy subsets of [5], constitute the
standard model library, 1Ay, A2, -+, Ap t, each standard model A” have n charac-
teristics score, also is the fuzzy subsets, namely

A= (z‘iil,fiiz,“' ,A~im) (i=12---,m) (21.3)

Called fuzzy vector set race [6]. Usually, to particular problems, this n
characteristics in pattern recognition of the role is different, so the mem-
bership degree respectively with appropriate weight To identify object
X = (x1,x2,- -+, Xn),

Aix) =D wj Aj(xj) (i =1,2,---,m) (21.4)
j=1
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Among them,w; € [0,1]is(i =1,2,--- ,m, j = 1,2,--- ,n), weight coefficients,

meet Z wj =1 A;j(x}). As a fuzzy subsets of membership functions, A;(X) as

X to cjomprehenswe fuzzy set membership. According to the maximum subjection
principle can get X subordinate type.

Type 2: standard mode and to identify object is a fuzzy vector set clan

A domain of fuzzy vector set on U family Al,Az,- . Am , each standard
model A; have n characteristics score:

A = (Ailagiz,"' 9A~im) i=12,---,m) (21.5)

Fuzzy vector set clan B = ( By, B, - - - By, ) as identify object. Seeking first two
fuzzy vector set the family comprehensive close to the degree, the weighted close
to degrees

o(Ai,B) =D wjo(Ayj,B)) (i=12,---,m) (21.6)
j=1

n

Among them, w; € [0, 1]is Weight coefficient, meet: > w =1

=1

According to choose nearly principle, can get subordiilate type.

From the above two kinds of fuzzy pattern recognition method of the traditional
view, its essence is still linear weighted model. Weighted close to the degree is
widely application is more close to the degree, the fuzzy pattern recognition is a
classic example of fuzzy mode identification of wheat parents [6], use is the kind
of form of comprehensive weighted close to degrees.

21.3 The Fuzzy Pattern Recognition the Problem and Its
Solution

In the above two types of fuzzy pattern recognition, generally every index discuss
problems in the role of is different, so the weights of the rational selection is very
important. The fuzzy pattern recognition has two aspects of the problem, namely, posi-
tive and the question of problems. The question of Fuzzy pattern recognition is: given
the weight of each index vector W = (w1, w2, - - - a)n)T. According to the index weigh
W, judge to what kind of identify object belong to? The inverse problem of the fuzzy
pattern recognition is that if the known to identify target belong to type, how to deter-
mine the weight vectors, so that more in line with the intention of the decision maker.
The fuzzy pattern recognition problem, especially the problem, there is a general prac-
tical significance. Experience and technology, often comes down to people in mind to
the factors of a kind of weight distribution, it is often difficult to talk, the inverse prob-
lem of discussion, will help these experience summary. For this we study the above the
fuzzy pattern recognition two basic model of inverse problem, and give the solution.
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21.3.1 The Inverse Problem of Type 1

~ n ~
In Aij(x) = 2 wjA;j(xj) (G =1,2,---,m), If the known membership functions
j=1

A,-j(xj), i=1.2,---,m, j=1,2,---,n)and Ai(X), and the known to identify

object X = (xy,x2, -, xp) Subordinate type, In turn for weight vectors, Therefore, in
order to calculate the convenient, might as well hypothesis A; (x) = b;, A;; (x;) = y;;
i=1.2,---,m, j=1,2,---,n),solution model is:
n
bi =Y wjvij (21.7)
j=1

Set weight vectors W = (w1, w2, - - - o), b= (b b)), R= Vijdmn>
then the model (21.7) available vector type, use

RW =b (21.8)

This is use W = (w1, w3, - - - w,) ! as an unknown variables linear equations.

21.3.1.1 Linear Equations Solution

For the linear Eq. (21.8), when rank (R) = rank (R, b), equations have the solu-
tion, can press in linear algebra method to solve.

When rank (R) indicates rank (R, b), is no solution equations, the linear alge-
bra, it is known that no matter whether equations solution, least squares solution
(i.e. Eq. (21.8) of the solution of the) must exist [11], so can beg least squares
solution of sense, that is under the solving equations

RTRW = RTp (21.9)

And then the calculated results for the normalized, namely get right vector W.

21.3.1.2 Goal Programming Method

Because we are required by the weight ’goefﬁcient, so in addition to meet relation-

ship Eq. (21.7) should also meet the w;j =1,0 < w; < 1 This shows (21.7)
j=1

weight coefficient of the exact solution might often don’t exist, so the right solution for

approximate coefficient has certain practical righteousness vigilant. Below we tried to

target planning solution Eq. (21.7) the approximation of the weight coefficient solution.

Solution:
establishing the basic model

n n
b; = Za)jyij, S.t Za)j =1,0< w; < 1
=1 ia (21.10)
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Basic model into the goal programming model:
In (21.7) will be a realistic goal each with a negative deviation variables &; > 0,
minus a positive deviation variables n; > 0, become a target constraint

n
ij%'j-l-éi—m:bi (=12,---,m) (21.11)
j=1

n
sets; = > w;yij — b thenls;| =& +n;,(i =1,2,---,m), because the solution
j=1
to make all kinds of established approximation, to make |g; | minimum, so target for

min P& + 01,86 +n2, - & + 1) (21.12)

P shows the goal of the constraint conditions are negative deviation, the vari-
ables of the priority.

minP & + 01,6+ n2, - & + ) (21.13)

n n
ijl/ij +& —ni = b, s.t, Zwi:l’ O=mj=1 " 114
j=1 i=

Among them, & > 0,7n; > 0, mean positive and negative deviation variables
respectively.

Fuzzy relations equation and the relationship between the goal programming
equation.

Ifw;(j =1,2,---,n)is the goal programming of the solution of the model, is
also for relations Eq. (21.7) weight coefficient of approximate solution. The approx-
imation of the relationship equation weight coefficient of the corresponding solu-
tion can goal programming model work out, it is worth noting that, in the deviation
of the variable goal priority according to the evaluation results g can be known of
the reasonable determination and adjustment. For example, if the evaluation result
is more reasonable satisfied, it require to (21.14) the &i» 7 equally and reached the
minimum, then, make them in the same priority, the goal (21.12) can be set to

min(§; +n1+& +m+ -+ &+ ) (21.15)

If you think the i, the results p;; can be appropriately more, so, can relax ;g
requirements, put 1;0 on a low priority, and even can move it from the goals of take
down. This time can be set to target

min(§; +n1 +& +m + -+ &o—1 + nio—1 + &io
+&ior1 +nior1 +- -+ &+ 1) (21.16)

As in the specific application of the evaluation results will be affected by vari-
ous factors influence, not entirely accurate and reliable data, according to the tar-
get can attune, we can adjust the appropriate for all kinds of possible solution of
the comparative analysis, commissioning a more reasonable solution.
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21.3.2 Type 2 Inverse Problem

In o(A;,B) = ija(Al]7B) (i=1,2,---,m), If know the close degree

G(AU,B ), (@ —jl 2,---,m,j=1,2,---,n) and o(A;, B), And the known to
1dent1fy obJect

= (By, By, -+ B,,) belong to which kind, In turn for weight vectors

(wl,a)z, a)n)T therefore, in order to calculate the convenient, mlght as

well hypothesis a(A,,B) = b,,o(A,,,B Y=vyiii=12,--- ,m,j=1,2,---,n),

the solution model is b; = Z w;jy;j According to the solution method of type 1 to
solve the linear equations. /=!

21.3.2.1 Application Examples

In order to facilitate comparison in literature [6] parents of wheat in pattern rec-
ognition for example. Five kinds of wheat parents model, Ai, i=12,...5)),
Bunches of wheat 5 kinds of shape features: x = (x1,x2,---,xs), for five the
standard model, there were 25 a fuzzy subsets A,J i=1.2,...5 j=1,2,...5),
1dent1fy parents B (Bl, By, B5) if use A;; ;(x) means Aii Membershlp func-
tions, B () means B Membership functions, between Fuzzy subsets A and B

close degree o*(A,j,B Yi=12,...5 j=1,2,...5), means matrix
- G(Alj»B )SXS’namely

0.8096 1  0.9896 0.9997 1
1 0.9796 0.9865 0.9999 0.9987
1 1 0.9836 0.9991 0.6903 21.17)
1 0.9940 0.9642 0.9996 0.9588
1 0.9998 0.9916 0.9999 1

According to literature [6] method, two fuzzy vector set between family closer
degrees 5 (A;, B) vector (i = 1,2,---,5) for

= (0.9492,0.9945,0.9175,0.9786,0.9975)" (21.18)

Using the above data, calculating weight vector W = (w, wy, - - - w,)T
Method: solving linear equations

0.8096 1  0.9896 0.9997 1 W 0.9492
1 0.9796 0.9865 0.9999 0.9987 @ 0.9945
1 1 0.9836 0.9991 0.6903 wy | =] 0.9175
1 0.9940 0.9642 0.9996 0.9588 wa 0.9786
1 0.9998 0.9916 0.9999 1 ws 0.9975
(21.19)

get W = (0.25,0.05,0.30,0. 15, 0. 25), Visible, the results and literature [6] is
consistent.



21  Solution of Fuzzy Pattern Recognition Inverse Problem 161

References

—

. Yumei S, Han X (1998) Research on method of fuzzy pattern recognition. J Yunnan Inst
Nationalities 2(4):14-20

2. Hongxing L (1993) Engineering fuzzy mathematics methods and application, vol 1(3). Tianjin
Science and Technology Press, pp 252-256

3. Yang S, Chen Y (1998) Classification of disaster loss based on the fuzzy pattern, recognition
theory. J Nat Disas 202:56-60

4.Chen Z, Yu'Y et al (2010) Research on several models of fuzzy pattern recognition problems.
Comput Technol Dev 21:32-35

5. Wenxin J, Yuge Z (1993) Explained on the least squares solution and its geometric. Jiaozuo
Mining Inst 2(2):92-95

6. Zodeh LA (1965) Fuzzy Sets. Inf Control 2(4):338-353



Chapter 22
Research on Combination Mode of College
Art Education and Computer Art

Wei Shan

Abstract The Computer art as the representative of the technology for the devel-
opment of traditional art education development offers a wide range of technical
means and methods of performance, and is the key to promote the art of teach-
ing to the high level of development. This paper mainly discusses that the three-
dimensional virtual interactive technologies in computer art is how to be used in
the art education and the final results. In the end it points out prospectively the
future innovation mode of Innovative art education.

Keywords Computer art * Combination mode ¢ Innovative art education

22.1 Introduction

With the rapid development of science and technology, the Information tech-
nology’s generally infiltration into the art education information technology
has become the new-century art-education’s most distinctive scenery line. The
Computer art as the representative of the technology for the development of tra-
ditional art education development offers a wide range of technical means and
methods of performance, and is the key to promote the art of teaching to the high
level of development [1]. Due to the computer art’s truly multi-angle performance
for art’s image, intuitive and plasticity, it can cultivate the students’ interest and a
sense of achievement, and in-spire students’ creative enthusiasm, and explore the
potential of creative thinking. As a result it can turn art teaching from the tradi-
tional painting techniques into the all-round development of intelligence, and play
a unique role in the cultivation of students’ creative ability [2]. So how to realize
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the effective use of computer art will have a positive influence and the impetus
function on the higher art education’s reform and development of modernization.

22.2 The Present Situation of Today’s University Art
Education

In the market-oriented and globalization, situation, the diversified development
of the college art education has reached a consensus. As a result of various coun-
tries and regions of different social status and the needs of the market each has
emphasize particularly on different aspect. To meet the social demand of diver-
sity talent in this diversified artistic environment, the curriculum of arts education
should be based on their different advantages and conditions of development of
teaching objectives [3]. The curriculum of the art education generally focus on the
technique and despise the social practice, so the social practice related to the cur-
riculum is insufficient and the lo-cal traditional culture curriculum is lack too. The
talents cultivation model of “professional as the center and industry as the goal”
leads to single disciplines, differentiated meticulous profession and the thin struc-
ture of talents. On the other fact, with the development of market economy the
setting of some universities subject and the teaching contents focus on practicality,
showing a one-sided utilitarian orientation and short-term behavior [4].

In addition, The present colleges’ teachers on art design partly comes from
trained graduates of themselves or others. Although they have the higher education
but generally lack the experience on teaching and social practice, so the teaching
level discounts. The other part is come from the arts design turned form the design
career. This part of the teacher mostly enter art design by short-term education,
training or self study and professional art design education. So they also haven’t
art design practice experience, and are incompetent for art design teaching. Now
the university teaching modes have three basic patterns: class A: the knowledge
provided by textbooks and teaching reference book; class B: Teachers’ personal
knowledge; class C: new knowledge produced by interaction of teachers and stu-
dents. In most traditional mode, curriculum and teaching separates. The teaching
plan and syllabus are prescribed by the state, and textbooks and teaching reference
book are written by specialists, and teachers teach by reference book information,
stressing on students’ educational content of memory and internalization. Thus the
A class knowledge takes absolutely advantage, and there are few class B knowl-
edge, and almost no C class knowledge.

It’s without doubt that the college art education for college students to improve
overall quality plays a very important role. Therefore we should advance with the
times, continuing to re-form the university’s arts education, introducing the mod-
ern technology and educational media and personalized education concept. We
should combined the art education with social history, local customs and practices
together, and guide the students outside of the classroom, and walk into art club,
Art Association, Museum of fine arts to experience the charm of art.
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22.3 Unique Computer Art

Computer art design is a comprehensive discipline of creating the modern art
products, fusing science, art, and technology as one. It is a design art form through
the computer to express language of art. Computer art design covers all informa-
tion technology related to graphics, display and storage. As a new visual style,
with the aid of computer the art teaching can activate students’ design thinking,
and enhance the study efficiency, and attract students to think more deeply, thus
enhancing students’ learning initiative of professional foundation courses.

Some statistics from the United States of America show that students can learn
three times of knowledge with the help of the multimedia teaching by computer
art. Some statistics from Russian shoe that the teaching can be speeded up to
approximately 36 %.

Modern information technology and its products, especially multimedia teach-
ing resources, make the college art teachers no longer hold the brush palette and
plan around, only need to use the modern multimedia products. Modern informa-
tion technology is one of the achievements of the Internet. By its global characteris-
tics we can see the global art master works with the help of computer art, unfolding
in our classroom, and greatly expand our teaching resources. The change bring our
college art education great convenience, for example: when we teach the related
works of art of European and American Impressionist, we can search the painting
of all known works through the Internet, and discuss in the classroom with out-
side the world of China, and learn together so as to enhance the impression of the
learned content, and enlighten the mind by communicating, and improve sentiment.
The development of college art teaching resources in digital era are also reflected
the understanding to the timely information about the art. Now many of the world’s
Museum of art has its own network platform, through the network platform, college
art teachers can easily understand the world art trends which has the extremely vital
role for improving students’ learning effectiveness and pertinence, and improving
students’ grasp on the contemporary art. The abundant teaching resources turn the
modern fine arts education from the past teaching way of behind closed doors type,
the fundamental solution to the content of education behind the times.

Since the computer art application in teaching has so many advantages, so its
application to art education has its irreplaceable role.

22.4 The Innovational Application of Computer Art
in Higher Art Education

The application of computer art in the art teaching in universities has its superior-
ity and necessity, but how to do to realize the innovative applications making full
use of the advantage of computer art and modern information technology and net-
work in art education?
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The web3D technology is a technical scheme combined with network technol-
ogy and three-dimensional technology. The Web3D technology used in the teach-
ing system expanse in time and space, and realize a breakthrough in time and
space constraints.

At present, the application of the virtual reality technology in the aerospace
field develops fastest, in which the most extensive and most successful application
includes the paperless design in transportation 777 and the repair of Harbert space
telescope before Yu Crew’s training and flight simulation, using the 3D modeling
to reduce cost, virtual manufacturing to provide virtual reality testing environ-
ment, and computer analysis of data to reduce waste. In many foreign auctions,
the museum make use of three-dimensional simulation of three-dimensional vir-
tual reproduce antique or treasure in order to preserve the authentic. In addition
the interaction technology is more and more mature from the network interaction
to now real virtual interaction, and it can realize human-machine interaction to
the projected three or two dimensional scene using photosensitive optical instru-
ment through three-dimensional photographic projector, photographic camera in
Guangzhou animation star city, such as people will be in the LCD screen to see
for 2 dimensional hair himself through photographic camera, and three dimen-
sional photographic projector, from the ceiling project in the football field, and
using photographic equipment, two people can be in a virtual football playing vir-
tual soccer. After changing the scene, the projection area will open a virtual flow-
ers or fireworks. But the projection techniques are also required for transmission
medium, such as white walls, or curtain, or water curtain, believing in the future
ten years there will be through the medium of air transmitted to the projector.

Compared with the traditional art education, interactive 3D virtual class has a
stronger inter-action, the study object of study for 3D interaction, for the produc-
tion of interactive function of network interactive courseware.

The main purpose of the interactive 3D virtual technology is to study the users’
visual and tactile. The virtual real or illusory people or things by the use of high-
tech make users feeling be personally on the scene.

For art education divided the theory and the practice course, combined with 3D
virtual inter-action technology, the application of innovation mainly as follows:

22.4.1 The Appreciation of the Innovative Theory Model

With the help of interactive 3D virtual technology, the teacher took the 3D remote
control in room of one computer, four stereo projectors, and in 2-3 sets of data
glove for teaching. This is the appreciation course innovative teaching mode, such
as MTYV, director, music appreciation, prints appreciation etc. Through three-
dimensional photographic projection equipment, coupled with a gate glasses and
data glove, the students will feel the virtual real scene, including the war scenes,
and scenes from Dunhuang grottoes, and the Western Palace interior scene, and
each world historic scenes and so on. Using the data glove, the students will feel
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simulation antique, and ancient weapons, and the weight of the laundry, texture
etc. The wireless Bluetooth data glove with a sensor based on computer data, auto-
matically adjust the gloves on students’ hand pressure and weight so that the touch
of virtual goods will feel more real; With the photographic projector, students’
move can be perceived, and nearby item can be explained.

22.4.2 Innovative Mode of the Computer Practice Curriculum

Joining the three-dimensional photographic projector, computer is put into a cir-
cle, and the four stereo projections are in the middle. Respectively playing teach-
er’s four models, appearing a three-dimensional shape to the projection stage,
students can directly see stereo, and teacher in the table also can directly switch
students’ computer interface. The projection in the middle of the stereo picture
may be corrected and adjusted for the teacher.

22.4.3 Innovative Model of Professional Practice Curriculum

In professional practice courses, such as models sketch, model by 3D projection,
by computer virtual projection, you can adjust the model’s body, appearance,
gender, and clothing, and can also zoom in the local models, such as muscle or
clothes, thus it can make the model sketch in a unified curriculum, such as the
human body sketch and character sketches, when students will no longer use tra-
ditional sketchpad, and the replacement is digital board to simulate various pen
effect. On the digital plate, the teacher can switch picture, and switch to the stu-
dents’ painting pictures, immediately changing, and also can make the picture into
half sketch, half model for comparison. In the color class, different models of the
digital pen replace different types of gouache painting or pen. In ceramics, print-
making or sculpture class, students can use the computer virtual out the final effect
in the practice stage, thereby saving the material.

22.4.4 Innovative Pattern of the Lesson Plans and Teaching

With the help of interactive 3D virtual technology teacher will classified the
course, and arrange inside the course scene and teacher—student interaction fac-
tors of the very next day, raising the interest of the students. Using 3 dimensional
projections we can realize synchronization, and experience according to the
needs of different professional, or interact with another class of students, learn-
ing from each other. For some courses, or a simple sketch, color class we need not
real teacher, but use pre-made virtual teacher education curriculum, so the virtual
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teacher can answer some question often asked, and can modify mistakes made by
students, such as shading problems, structure problems.

Although many content are through fantasy. But Einstein said: imagination is
more important than knowledge. By contrast to the traditional mode and inno-
vation pattern, we may find the advantages of the innovation patterns. Students
understand the domestic education level is insufficient, and also see the teachers’
sweaty for teaching. Contemporary educational pattern often can make the stu-
dents and teachers in a locked state, students not interested in, teachers’ no passion
to teach. Innovation pattern will appear, in addition to the advanced technical sup-
port, but also the use of advanced technology in art education. How to use, how to
use, what effect these three questions is what I should be discussed, but also the
future development course and prospect of innovation mode.

The reform and changes brought to the modern fine arts education by the net-
working and the normalization will be enormous. Although the application with
the help of three-dimensional virtual interactive teaching of the computer art in
universities in China fine arts are not specialized, but the perspective of the combi-
nation with the computer arts and higher art education will be very wide.
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Chapter 23
A Survey of Software Reliability
Qualitative Evaluation

Qiuying Li and Lixin Liu

Abstract Software reliability evaluation plays an important role in the software
reliability engineering. Software reliability qualitative evaluation technology can
be an effective way to make up for the deficiency of the software reliability quan-
titative evaluation method. It can put forward the level of the software reliabil-
ity before testing and suggest some improvement measures for software design,
development and other activities. This article mainly sums up the research results
of qualitative assessment of software reliability from the following three aspects:
based on the theory used to deal with the uncertainty problems in mathematics;
software development process and other methods used to evaluate software reli-
ability. So it provides a reference to select qualitative evaluation method and lays
the foundation for further study.

Keywords Software reliability ¢ Qualitative assessment ¢ Review of assessment

23.1 Introduction

Software reliability evaluation is one of the important contents of software reli-
ability engineering. It can determine reliability level of the existing system or
system components, which always provides reference for improving software reli-
ability level during the development process.

Software reliability evaluation mainly includes the quantitative evaluation and
qualitative evaluation. The quantitative evaluation refers to deal with the col-
lected failure data produced during the software running or software reliability
testing process and gives the estimated value or predicted value of software reli-
ability parameters; There is no clear definition for the qualitative evaluation, thus
we give the following definition: it refers that decision makers use experience and

Q.Li (<) - L. Liu
School of Reliability and Systems Engineering, Beihang University, Beijing, China
e-mail: li_qiuying@buaa.edu.cn

L. Liu
e-mail: liulixin@dse.buaa.edu.cn

W. Du (ed.), Informatics and Management Science I, Lecture Notes in Electrical 169
Engineering 204, DOI: 10.1007/978-1-4471-4802-9_23,
© Springer-Verlag London 2013



170 Q. Liand L. Liu

knowledge to analyze the state, the behavior, and related information of the evalu-
ated object; According to the analyzed results, the software reliability level can be
put forward. On the other hand, it points that we employ the model or other meth-
ods to provide the value of software reliability assessment before software testing.
Although the second method given above is also a quantitative value, it still has
certain deviation comparing with the results based on the failure data. So we put
the second type as the software reliability qualitative evaluation.

The traditional software reliability evaluation methods are more focused on
software reliability quantitative assessment. So far, hundreds of software reliability
models have been published [1].

Although the software reliability assessment methods based on the models
can accurately obtain the value of software reliability, there are many problems to
solve, such as the highly dependent on failure data, idealized model assumption,
and so on. These shortcomings and insufficiency have serious impact on the appli-
cation and development of software reliability quantitative evaluation method [2].

Software reliability qualitative evaluation technology can be an effective way to
make up for the deficiency of the quantitative evaluation method. It can put for-
ward the level of software reliability before testing and suggests some improvement
measures for software design, development and other activities. So it is necessary
to do further research on software reliability qualitative evaluation technology.

23.2 The Summary of Research Results of Software
Reliability Qualitative Evaluation

23.2.1 The Method of Software Reliability Qualitative Evaluation
Based on the Theory Used to Deal with the Uncertainty
Problems in Mathematics

Software system’s reliability evaluation is based on the analysis and synthesis of
the affecting factors in the process of development. There are a lot of influence
factors, which include software complexity, software operation, the team scale
and so on. To do software reliability qualitative evaluation, the influence factors
contain both behavioral factors and state factors, but the information exist some
uncertainty. So many experts try to solve these problems with the theory used to
deal with the uncertainty problems in mathematics.

23.2.1.1 The Method of Software Reliability Qualitative Evaluation
Based on the Fuzzy Comprehensive Evaluation

Reference [3] once made a questionnaire survey which included 32 uncertain fac-
tors affecting software reliability on the entire software development process, and
sorted the uncertain factors according to the severity of their effect on software
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reliability. These works play a good guidance on how to improve the software reli-
ability. Ref. [4] had analyzed the close relationship between the severity of uncer-
tain factors on the software reliability and the software reliability level, which
used the 32 uncertain factors put forward in [3] as reference and made an appro-
priate amendment and analysis. Applying the AHP method to determine weights,
the article drew on the fuzzy thinking and proposed a two-stage fuzzy compre-
hensive evaluation method. As a result, the level of software reliability was given,
which achieved qualitative assessment. In [5] the unascertained theory was intro-
duced into research on software reliability. But its idea was also to establish the
evaluation system of influencing factors, using the method of comprehensive eval-
uation to set up model. What was worth noting was that the comprehensive meas-
ure did not apply the maximum subordination principle, but it raised the credible
degree criteria reaching more reliable results.

23.2.1.2 The Method of Software Reliability Qualitative Evaluation
Based on Neural Network

Back Propagation (BP) neural network is a kind of forward without feedback
neural network. It can establish the global nonlinear mapping between input vari-
ables and output variables by learning some samples. Due to the particularity of
the neural network technology it has broad prospects in the field of software reli-
ability application. Since the early 90s, there are lots of documents discussed this
[6]. Ref. [7] pointed out that neural network had advantages in expressing com-
plex data pattern or data relationship between the input and output variables. If
it was used in conjunction with fuzzy logic, fuzzy rules could be extracted from
large amounts of data and used for intelligent computing system developed for
industrial control, which thereby improved system security and performance. For
that reason Ref. [8] proposed fuzzy neural network model combining fuzzy logic
and neural networks. The fuzzy rules contained in expert advice were extracted by
using the model. According to these rules the software reliability assessment was
achieved. This approach is better than simply using fuzzy method for it can get
more accurate result, but having enough and good sample data is vital for training
neural networks, so we should do further research in this field.

23.2.1.3 The Method of Software Reliability Qualitative Evaluation
Based on Clustering

Reference [9] put forward a method of clustering thought using support vector
machine (SVM) to do cluster research. Its idea is that software reliability is deter-
mined by many factors and to evaluate them is a much more complex decision
problem. If factors affecting software reliability are similar, software reliability
should be roughly the same. According to this idea, different software reliability
factors are put into classification for clustering. The software divided into the same
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type can be considered the results of software reliability assessment are consistent.
This approach is an attempt to comprehensively utilize expert knowledge and sup-
port vector machine for software reliability assessment.

23.2.1.4 The Method of Software Reliability Qualitative Assessment
Based on Grey System Theory

Comprehensive evaluation method of grey system can extract valuable information
from known information, enabling the correct description of the systems’ behavior.
Compared to other evaluation methods, it has the advantages of dealing with poverty
information systems, making full use of known information [10]. On the basis of the
idea that the traditional comprehensive evaluation system for reliability is under the
help of experts, Ref. [11] made a complete framework for software reliability compre-
hensive evaluation based on grey system theory from the point of system engineering.
First of all, it established a comprehensive evaluation system of software reliability
on the basis of ISO/IEC 9,126 [12]. It calculated the relevant degree between each
measure and software reliability with the grey correlation analysis method. According
to this, it determined the metrics’ weight in the evaluation system. At last, it concluded
the software reliability evaluation method based on grey system theory.

23.2.1.5 The Method of Software Reliability Qualitative Assessment
Based on Rough Set Theory

Reference [13] pointed out that rough set theory could effectively deal with inac-
curate, inconsistent and incomplete information, finding the hidden knowledge.
Ref. [14] proposed the method of software quality evaluation based on rough set
theory. Its core thought is to find the dependency degree of each attribute accord-
ing to the relational data model established based on the attributes, calculating
the important degree and weight of the attribute. In the end, it did comprehensive
evaluation based on the characteristic value of attributes. Advantage of this method
was that it could explore implicit knowledge and reveal the underlying rules only
with the classification of the measured data during the development. It did not
need any prior information.

23.2.2 The Methods of Software Reliability Qualitative
Evaluation Based on Software Development Process

Doing reliability assessment throughout the software development process has
caused widespread concern in the scholars, because the IEEE 982.1 standard [15]
states that the whole software life cycle will have affect on software reliability
[16]. Related research achievements are showed as follows.
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23.2.2.1 The Method of Software Reliability Qualitative Evaluation
Based on Requirements Stage

Reference [17] pointed out that eighty percent defects in the software were intro-
duced in the requirements phase of the software development process and modifi-
cations of requirements phase could cause the 95 % modifications of late-stage. So
reliability assessment in the requirements phase is essential. But in fact very few
people do research in the requirements phase. Gaffney and Davis [18], put forward
the method of using the number of error code in one thousand lines found before
testing to assess software reliability. RADC [19] made use of software develop-
ment metrics standard affecting software reliability to get the initial fault density
and did evaluation with other reliability measure methods. Ref. [20] showed that
in order to do assessment in early phase, we need to regulate system and study on
its probability of failure using formal method. According to this thought, Ref. [21]
came up with a kind of formal methods, called VIEWCHARTS, to describe the
behavior of a software system, applying Markov chain to implement accelerated
states transformation of the system. Under the combination of these two methods,
if you could calculate the probability of failure state, reliability of the final system
would be able to find.

23.2.2.2 The Method of Software Reliability Qualitative Evaluation
Based on Design Stage

Reliability assessment in the design phase of the software development has a cer-
tain amount of research. Their idea is to do comprehensive calculation of reliability
of the individual components according to the architecture of software system. Ref.
[8] proposed to describe the system architecture by state diagram. But this method
can only apply to some predefined classical structure style. Ref. [22] noted that the
path-based method was to calculate the reliability of all possible execution paths,
and integrated them to get the whole software reliability. But this method was not
suitable for system with infinite paths. So there were certain limitations, although
Dolbec and Shepard attempted to use the rate of component usage to calculate the
reliability to solve the problem, which would bring loss of precision [23]. The state-
based method used control flow chart to represent the system’s internal structure
and calculated the entire system’s reliability with analysis method [24]. However,
these two methods have a limitation on the scope because of their difficulty to
meet the assumptions in most instances. Ref. [25] proposed to make use of Petri
net as a tool for software architecture description, and eventually got the evaluation
method of dealing with different kind of control structure by improving traditional
reliability assessment state-based method. It could not only get results quickly
and accurately, but also had a measure of the importance of components, which
provided more references to analysis the system. We know that the function exe-
cution probability and failure severity levels have influence on the software reliabil-
ity, which was ignored by the existing software reliability evaluation method. So
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Ref. [26] proposed to analyze software architecture described by UML with statisti-
cal method, which calculated the perform probability of all function and defined the
reliability of components at first. It achieved the final reliability of software system
by constructing the conversion model of Markov multi-component system.

23.2.2.3 The Method of Software Reliability Qualitative Evaluation
Based on Environmental Factors

Reference [2] defined environmental factors as follows: They existed in the soft-
ware development, testing and maintenance process; They were the set of various
characteristics and behavior, which had an impact on software defects and failure
behavior. A method of software reliability assessment based on environmental fac-
tors was presented in the article. Its view is to classify the environmental factors at
first, then with the expert evaluation method to do audit and qualitative evaluation
about the environmental factors. According to the values, the result was concluded
by comprehensive computing.

23.2.3 Other Methods of Software Reliability
Qualitative Evaluation

23.2.3.1 The Method of Software Reliability Qualitative Evaluation
Based on Bayesian Theory

Bayesian method has broad application. Software reliability assessment based
on Bayesian theory has been proposed by many scholars. Oikonomou and Pham
put forward a Bayesian approach to software reliability estimation based on soft-
ware failure time [27, 28], which took software failure time as general information
to describe the behavior of software testing. But it is difficult to effectively col-
lect and express the data of software failure time, which limits the application of
this method in reliability evaluation. On the basis of the previous work, Ref. [29]
established the testing procedure’s formal description based on input field, and
determined the general information of testing distribution. According to Bayesian
theory, it got the posterior distribution with prior distribution and general distribu-
tion. In the end, did software reliability evaluation based on testing data.

23.2.3.2 The Method of Software Reliability Assessment Based on Early
Prediction Model

Although early prediction models are expected to be quantitative values, the values
have a gap with the result obtained by failure data on the basis of system testing.
Therefore this method is also one of software reliability qualitative assessment. So
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far the classic early predictive models about the reliability include the following
four [30, 31]: Phase-based model of Gaffney and Davis; Defects model of Agresti
and Evanco; Software reliability prediction and assessment model put forward by
air Rome laboratory; Process adaptability reliability model proposed by Yin and
Lawrence James. All of the models’ basic idea is to obtain information about soft-
ware defects or software failure as far as possible and to make full use of the infor-
mation on software reliability assessment. These models can make assessment and
forecasting in the early stage of software development, and in the later stage it can
verify and adjust such estimates on the basis of the failure data obtained by testing.

23.3 Summary

This article mainly introduces the research results of qualitative assessment of
software reliability from the following three aspects: based on the theory used to
deal with the uncertainty problems in mathematics; software development pro-
cess and other methods used to evaluate software reliability. It has summarized the
primary methods of software reliability assessment, the latest progress, academic
insights and recommendations, which offers a variety of references to the inves-
tigators. Also combining the characteristics of software testing with the provided
methods they can get the optimal solution. At the same time the article lays the
foundation for further study, as a result, researchers will soon capture the results of
historical research which can widen their train of thought.

From the given methods of assessment, suggestions for improvement and
research direction, we can conclude that qualitative assessment of software reli-
ability has made a great progress. It has established a number of reliability
models and methods for reliability analysis, but there are also weak points. Our
future research directions are combining various ways to get more exact results.
Optimization and application of software reliability models are future research
directions too.
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Chapter 24
Identification Method of Streaming Media
Based on Queuing Theory

Shuliang Pan, Ye Liang, Jingzhang Liang and Cui Teng

Abstract In the network supervision management, identification of streaming
media is an important technology for the online linkage and real-time application.
In this paper, we analyze the behaviour characteristics of some real-time protocols
and find out a novel identification method through extracting the streaming media
attribute within P2P working mechanism. Using the queuing theory, the identifica-
tion method of streaming media in this paper can reduce the complexity of algo-
rithm on timing, insure high identification accuracy rate and fulfil the real-time
quality. Experiment shows that this method has good performance.

Keywords Identification ¢ Streaming media ¢ P2P ¢ Queuing theory

24.1 Introduction

In recent years, P2P applications, for instance, PPstream, PPlive, QQlive and so
on, is more and more popular. They adopt a gossip-based mechanism which
transmits streaming media based on the overlay multicast technology. One of the
attractive advantages of P2P streaming media is multicast stream, which offers on-
demand services and contributes to the total transportation of large data section [1].

However, P2P media application, which usually holds the 70 % [2] of net-
working capacity, even 90 % [3] on some extreme conditions, takes up tremen-
dous resource of network bandwidth. Additionally, Some reports reveal that the
subscribers of Internet Protocol Television (IPTV), which is one of the streaming
media, have got up to 4.3 million in 2005 and are estimated to reach to nearly
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60 million by 2011 [4]. Obviously, P2P streaming media would occupy massive
the network bandwidth with its subscribers increasing rapidly. Therefore, it is
important to identify P2P streaming media and then take some control strategies
on them for improving network performance. In this paper, we make effort to the
identification of P2P streaming media.

At present, there are many researches focusing on the identification of stream-
ing media. In [5], the authors adopt random port for the identification of streaming
media. In [6], channel port is used. But these two methods are lack of accuracy.
In [7], a method based on payload features is recommended to detect P2P stream-
ing media. Because of mass calculation capacity and the variation of payload fea-
tures, this method hasn’t high real-time identification accuracy. In [8-10], since
the behavior traits of streaming media are related to the protocol kernel and shifted
scarcely, the action traits are used to detect P2P streaming media.

In order to overcome the defects mentioned above, we use the queuing model
and the behavior traits of streaming media to identify P2P streaming media. There
are several typical behavior traits extracted from the media packets, such as types
transport orientation, way of control, up and down load tactics. The media stream
traits can be obtained easily through the queuing model.

This paper has five sections. The next section describes the reasons of identify-
ing streaming media by QT. The method of using queuing theory (QT) for media
stream identification is depicted in Sect. 24.3. In Sect. 24.4, a case study is pre-
sented. Conclusions are provided in last section.

24.2 The Reasons of Identifying Streaming Media by QT

Queuing theory studies service objects and the statistics of service period, from
which we can obtain the statistic number of their performance indexes, such as
waiting time and interval times, and service time. There are some parameters to
describe queue characters including: the quantity of service case, the distribu-
tion of interval times of the service calling, service time distribution [11]. These
parameters have Poisson distribution. According to the statistics, service system
can improve service structure and reconstruct service objects. In this way, service
system not only satisfies object requests, but also has the minimum consumption
and optimizes some performance indexes.

Generally speaking, introducing QT to identify streaming media is based on the
following considerations:

1. In network applications, the service time and the quantity of service calling
also have Poisson or exponential distribution, just like waiting time and inter-
val times, and service time in QT.

2. The major features in the process of streaming media identification, as the
analysis in [12], have shown that the model of streaming media identification
is a typical queuing model. These major features in the process of streaming
media identification include the following aspects:
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(a) The inter arrival times between any two successive identification requests are
independent each other and have a common distribution.

(b) The service time needed for every request is not only dependent on the sta-
tus of services, but also has identical distribution. Furthermore, they are inde-
pendent with inter arrival times.

(c) The first come first served is still the predominant order in streaming media
identification.

(d) In streaming media identification, there may be a single service case or a
group of service case to process the requests.

(e) Since the capacity of cache or buffer of streaming media identification is
finite, the number of waiting requests is limited. It means that extra requests
would be lost if the waiting room of a service hosting environment is fully
occupied when extra requests arrive at service detection pool. The service
detection pool is used to store the packages waiting for being detected.

According to the descriptions above, we can resort to QT to establish our
streaming media identification mechanism.

24.3 The Realization of Streaming Media Identification
by QT

Combining the formulas of queuing theory with the main parameters of streaming
media identification, we carry out two patterns of streaming media identification:
individual identification and group identification.

Let us first define the variables used for P2P media identification based on
queuing theory:

M: denote the service time and the quantity of service calling in queuing theory
S:  denote the quantity of service case

k:  denote the service capability

h:  denote arrival rate of request, which signifies the rate at which requests arrive
at the server detection pool

p:  denotes service completion rate

h:  denotes the occupation rate, which indicates the time of server processing

P;:  denotes the possibility of j requires in a queue when the queue attains its sta-
tionary state. In specialty, Py indicates there is no requires in the queue and new
requires could be served at once when they attain to the queue and need not to wait
L: denotes the expectancy of queue length, which is equal to the average num-
ber of requires in the queue

L, denotes the expectancy of waiting queue length

W:  denotes the expectancy of linger time

W’: denotes the actual value of linger time

W, denotes the expectancy of waiting time
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Fig. 24.1 Flow diagram for & | A
M/M//C/C model @ @ @ @ @
— " M - — u -

W,/: denotes the actual value of waiting time
E:  denote the acceptable identification error
n:  denote acceptable number of successive failed request periods (Fig. 24.1).

24.3.1 Individual Identification

We use the S = 6 queue model M/M/6/K to analyze the individual services. The
steps of individual identification are as following:

1. We set the unit time as 1 s. In every second, we denote A; that the num-
ber of requests arriving at the service detection pool, the number of requests
departing from service detection pool which is u;;. For every period, such as
every 100 s, we calculate the A and p by the following formula:

1 <0
A= Zizl Ai (24.1)

1 n S
h=o Zi:l ijl Hij (24.2)

2. Calculate p by the following formula:

p= (24.3)

Sp

3. Calculate P, by the following formula:

(ﬁ')n p"‘
Pn = o= (24.4)
Z;zo (}E) Z;:l:() ?1!

!
4. Hence, the so-called blocking probability B(c, p)

ok

Bp) =P=_" . (24.5)
-0
5. Calculate L by the following formula:

k .
L=> i (24.6)
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6. Calculate L, by the following formula:

k—s |
L= ijo iPe (24.7)

7. Calculate effective arrival rate by the following formula:
re = A(1 —Py) (24.8)
8. Calculate W by the following formula:

1
W= _1L 24.9
A (24.9)

9. Calculate W, by the following formula:
Wy=_ Lg (24.10)

10. Compare W with W’ or W, with W,/ stored in service detection pool.

W-W <e (24.11)

or
Wq—W, <e (24.12)

11. If the in equation in step 10 is true, it means we haven’t identified the
streaming media. Then clear the counter C, which counts the number of successive
failed periods and repeat to step 1.

12. If the in equation in step 10 is false, increase C by 1, and then compare

C with n. if C is not larger than n, it means we haven’t identify the streaming

media. Then repeat to step 1; otherwise, we successfully identify the streaming

media through this approach.

24.3.2 Group Identification

In group identification, we refer to the performance model in [13, 14], which
adopts the mean value analysis algorithm for multicast closed system.
Now we assume R job and K = (K, K>, ... Kg). The steps of group identifica-
tion are as following:
1. m(k) is the marginal probability that there are k jobs at node i

F& . .
(k) = GK) G () (K—-k) (24.13)
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where

k.
1 1 ! R 1 kir
kil Bi(ki) (Hi) [Ti— kir! Cir »Type —1

ir

K
Fk) =1 KE, k}r, (ﬁ) , Type — 2,4 (24.14)

R 1 klr
o
Hr:l kiy! (Hllrr) ’ Type o 5
G (i) is the normalization constant of the network with k jobs and node i

removed from the network.
2. Calculate the throughputs of node i load-dependent

GEK-1
AKk) = ( ) (24.15)
G (K)
and calculate the throughputs of node i load-independent
GEK-1
A (k) =¢ ( ) (24.16)
G (K)
3. Calculate the workload of the node i
A ei GK-1
pi= = = ( ) (24.17)

mi; miy GK)

4. Calculate the mean number of jobs

k
K e) GK-1)
K = 24.18
=2 (Hi) & G(K) G4y
5. Calculate the mean response time of node i using Little’s theorem
Kj K ei\ G(K—-1)
W‘ = =
Y Zkzl (Hi) &G (K) (24.19)

6. Compare W; with the actual mean response time W; stored in service
detection pool
Wi-W <e (24.20)

7. If the in equation in step 6 is true, it means we haven’t identified the
streaming media. Then clear the counter C and repeat step 1.

8. If the in equation in step 6 is false, increase C by 1, and then compare
C with n. if C is not greater than n, it means we haven’t identified the streaming
media. Then repeat step 1; otherwise, we successfully identify a streaming media
through this approach.

24.4 Case Study

For briefness, we assume this service model is M/M/6/6 and identification fre-
quency is 100 times every second. As customary, let A; denote the number of ser-
vice calling arriving at the server detection pool and p;;j denote the number of
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Table 24.1 The numbers of various values of \; and

Values 0 1 2 3 4 5 6
Numbers of &; 17 25 25 16 11 5
Numbers of pij 180 164 137 38 8 2 0

service calling without entering the server detection pool. Usually, the values of
Ai and pij range from O to 6. Under this condition, the statistic data is listed in
Table 24.1:

We calculate &

1 <n
A= N 2121 A =1.98 (24.21)
Then calculate :
_ s s =099 24.22
W= Sn zi:l Zj:l Wij = V. (24.22)
Then occupation rate p is:
A
p = =1/3 (24.23)
Sp
B(c,p) =ps =0.011 (24.24)
Then \. is
rAe=2(1—p) =176 (24.25)
Then L is
ko,
L= ijo jpj =0.231 (24.26)

Since S and k are all 6, so Lq = 0, the W is

W= ! L=0.13 (24.27)
Ae
Now, we can compare W with W’ stored in service detection pool, and establish
whether the service is the media streaming from other streaming applications. Because
of the superiority of queuing theory in stream media identification and the advantage
of our algorithm, this case study shows that our method has good accuracy, high effec-
tive and less consumption.

24.5 Conclusion

In this paper, we put forward a mechanism for streaming media detection based on
queuing theory. We also describe how the streaming media detection mechanism
works with a study case. At next research stage, a control module which runs on
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a P2P platform should be developed for processing the identified streaming media
and then improving the network performance.
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Chapter 25

Research of Smoke Denitration Technology
in Denitrating Process in Coal-Fired Power
Plants

Yuanshang Zhang, Tianrong Zhang, Xiaoman Zhang, Xiaochun Lin and
Xiaoming Weng

Abstract This thesis gives a brief introduction to the necessity of the smoke
Denitration in China’s Power Plants; analyzes several main popular smoke deni-
tration technologies; and aiming at the low denitration efficiency, excessive con-
sumption of reducing agents, and heavy pollution in China’s Power Plants, it
makes a comparative research into the latest smoke denitration technologies, and
reaches the conclusion that the SCR method (selective catalytic reduction of the
denitration process) can meet the latest national standard of NOyx emission and
it has the advantages of low total oxynitride discharge, strong responding capa-
bility with the boiler-loads, low escaping rate of NH3 and high denitration effi-
ciency, etc.

Keywords Selective catalytic reduction * Selective non-catalytic reduction ¢ Coal
power plant * Denitration engineering

25.1 Introduction

In recent years, the oxynitride emission from China’s coal power plants accounts
for half of its total oxynitride emission amount. With the increase of the number of
coal power plants, the percentage of oxynitride emission will keep on rising [1-4].
Thus, the control of NOy will be the focus of our environment-cleaning campaign
after the movement of harnessing industrial dust and SO;. In 2009, Ministry of
Environmental Protection issued a bulletin entitled ‘about the printing and issu-
ing of the notice: 2009-2011 Key points for the National Pollution Control’
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(Environment Protection Office [2009] No. 247). This bulletin demanded that all
the factories take measures to control the pollution of the industrial oxynitrides,
especially in the coal power plants. In the areas of Jingjinji (Beijing, Tianjin,
Hebei), Yantze River Delta and Pearl River Delta, the newly-built plants must
have the denitrating equipment at the same time; and by the end of the year 2015,
all the current machine sets will have to be reformed completely. In May 11th,
2010, General Office of the State Council forwarded “the Guidelines for Boosting
the Work of Joint-prevention and Joint-control of the Air Pollution to Improve
local Air Quality” (issued by State Council Office [2010]No.33), jointly made
by nine Ministries and Commissions, including Department of Environmental
Protection, National Development and Reform Commission, Ministry of Science
and Technology, Ministry of Industry and Information, Ministry of Finance,
Ministry of Housing, Ministry of Transportation, Depart-ment of Commerce and
the National Energy Bureau. It stipulates that “the main areas of the air pollution
joint-prevention and joint-control are Jingjinji, Yantze River Delta and Pearl River
Delta” and that “the main contaminants of the air pollution joint-prevention and
joint-control are sulfur dioxides, oxynitrides, PM (particulate matters), volatile
organic matters, the main industries are coal power plants, iron and steel, non-
ferrous metal, petroleum, cement and chemical, etc. and the main businesses are
those which have the heaviest pollution on the local air quality”. This bulletin also
stress that “strengthen the rules of reducing the oxynitride pollution and establish
the total oxynitride emission amount control system”, and it requires that during
the 12th Five-year Plan, all the coal power plants in the main areas must install
denitrating facilities, even the present non-important areas should reserve a place
for installing the denitrating devices. These documents not only in policy put for-
ward the guidelines for the direction of the work in controlling and reducing NOx,
but also shows the central government’s strong urge to reduce and control NOy
with a high sense of responsibility for the benefits of all Chinese people.

25.2 A Brief Introduction to the Denitrating History

At present, the mature smoke denitrating techniques used in coal power plants are
mainly Selective Catalytic Reduction, which is shortened to SCR, Selective Non-
Catalytic Reduction, with shortened form SNCR and SNCR/SCR (mixed smoke
denigrating method).

25.2.1 SCR Smoke Denitrating Technique

The theory of SCR technique is to spray the reductants like NH3 into the smoke
of the furnace, within the temperature range 300 ~ 400 °C, and under the action of
catalytics, combine with the NOy from the smoke to produce the harmless N, and
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H>O [5]. Within the same temperature range and with the presence of Oy, its main
reaction mechanism is as in the following:

4NO + 4NH3 + Oy — 4N, + 6H,0 (25.1)
6NO + 4NH3 — 5N; + 6H,C (25.2)

The technology core of SCR is to spurt the mixed gas of ammonia (sprayed
from the ammonia-spraying gratings, with the volume density <5 %) and the air
into the SCR reactor. In the reactor, the oxynitrides and the ammonia in the origi-
nal fume will have oxidation reduction reaction under the influence of catalytics,
producing nitrogen and water, thus completing the denitration process. The deni-
trated clean fume is flowed out from the bottom of the reactor, and is forced into
the downstream air preheater through the fume exits.

25.2.2 The Denitrating Method of SNCR

This technique operates by ejecting the reductants like NH3 and ammonia into
the furnace and let them do the selective reaction by the reductants and the NOy.
Within the narrow temperature scope between 850 and 1,100 °C and without any
catalytics, these ammonia-based reductants like NH3 and urea reduce the NOy in
the fume selectively. SNCR denitration method uses the hearth cavity as the reac-
tor. The main NOy reduction action of NH3 and urea is:

With NH3 as the reductant

4NHj3 + 4NO + Oy — 4N, + 6H,0 (25.3)
With ammonia as the reductant

2NO + CO (NH3), + 1/207 — 2N, 4+ CO, 4 2H,0 (25.4)

25.2.3 The Mixed Denitrating Technology of SNCR/SCR

The mixed SNCR/SCR Denitrating method is to combine the technology of
spraying reductants into the furnace cavity in SNCR technique with the technol-
ogy of using the escaped ammonia to perform the catalytic reaction in the SCR
technique. This method has a better denitration of NOy. This technique has two
reacting areas. At first, spray the reductants into the first reacting area—the fur-
nace cavity, via the spraying system built in the boiler walls, and it will carry out
the initial denitrating stage under the high temperature by the reduction reaction
of the reductants and NOy in the fume without any catalytics. Then spray the
remaining reductants into the second reacting area—SCR reactor to perform the
further denitration with the catalytics. The biggest improvement of SNCR/SCR
technology is to omit the system of ammonia injecting grates (AIG), which
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further reduces the dosage of catalytics. But at the same time, it installs an addi-
tional mixer at the entrance of the smoke channel and consequently increases the
resistance-reduction.

The traditional SNCR/SCR mixed technique is simple combination of SNCR
method and SCR method. It is feasible in theory, but in practice, it has the follow-
ing defects:

1. Difficult Control for the Ammonia Generating Amount

There is a complex reciprocal influence between all the factors in this method,
such as the location of SNCR spraying gun, the spurting amount, denitrating rate,
ammonia generating amount, the furnace load(temperature field), etc. It’s very dif-
ficult to control accurately the denitrating rate with a watchful eyes on the great
ammonia generating amount. The difficulty of the control for the ammonia gener-
ating amount will lead to the overall difficulty for controlling the whole denitrat-
ing system.

2. The Limitation of the Ammonia Generating Amount Leads to the Limitation
of the Total Denitrating Rate

Under the condition of the fixed spraying gun, the spraying gun will generate
a certain amount of ammonia besides the effect of denitration. But this generated
ammonia amount is not in linear relation with its spraying amount (or density).
Generally speaking, when the generated ammonia amount is over 20 ppm, it has
the exponent relation with its spraying amount, and 30 ~ 40 ppm is almost its lim-
its. Therefore, the ammonia generating amount at the later stage of SCR process
will be limited, and its total denitrating rate of this mixed technique will also be
limited.

3. Excessive Consumption of the Reductants

This mixed method needs to consume several-folds of reductants because
this method requires SNCR to produce a large amount of ammonia. Sometimes
the NSR in the SNCR needs to reach 1.8-2.5 to meet the needs of its ammonia
demand.

4. Difficulty for Mixing the Generated Ammonia before it Leaves the Coal
Economizer

It is very difficult to control the ammonia generating spots and its flowing direction.
When it flows clockwise in the boiler, it will not be able to mix fully the fume, ammo-
nia and oxynitrides, which will lead to the incomplete mixing of the entrance fume
when adopting the smoke-piped reactor, of course, influencing the denitrating rate and
the ammonia escaping rate in SCR.

The main differences between the improved technique and its traditional
method are:

1. Put an additional spraying set in the steering chamber and it will let the small
amount of urea decompose at the steering chamber for the sake of complement-
ing the shortage of ammonia requirement in the later stage of SCR method.
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2. Use the special flow field mixer and the technique of flow-guiding plate
design to mix the fume and ammonia in the relatively short fume channel
(Table 25.1).

25.3 The Choice for the Denitrating Operational Path

Through the overall analysis and comparison for the SNCR, SCR and SNCR/SCR,
it can be seen that SCR has the advantages of high denitrating rate, strong
responding ability to the boiler workloads, no influence on the operation of the
boiler, easy control and low escaping rate of NH3.

25.4 The Contrast Choice for the Fume Denitration
Technology in the Coal Power Plant Denitrating
Process

The former State Environmental Protection Administration investigated the
oxynitride emission in coal power plants in 2007 and drew up “the technical pro-
posal research for the oxynitride emission in China’s power plants”. The newly-
made “The Emission Standard for the Atmospheric Pollutants in Power Plants”
(GB13223-2011) will soon put into effect on Jan.lst, 2012, which will impose
much higher restrictions on the oxynitride emission (Table 25.2).

The following power plants must adopt this limit value standard: W-type flame
hearth in the coal-fired boiler; the existing circular thermal power boilers; as well
as those that will be built and put into operation before Dec. 31st, 2013 or the
environment impact report of the construction project has been approved.

The recent put-into-operation large-type unit, especially the super-critical or
over-super-critical machine set nearly all adopted the low-nitrogen burning tech-
nology to control the NOy emission density with good effect. But the NOx emis-
sion of the earlier-built machine sets is relatively high. With some improvements
(low-nitrogen burning technology) for the boilers, the NOx emission density is
usually between 300 and 400 mg/Nm?. If they want to meet the above new stand-
ard with the denitrating rate of about 50 ~ 80 %, they will have to choose the tech-
nique of SCR or SNCR/SCR.

Table 25.2 Impose much higher restrictions on the oxidative emission

Area Requirements Emission limit

General area All the coal-fired boilers 100, 200 [1]
Main area All the coal-fired boilers 100
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SNCR technology has the advantage of low investment cost compared with
SCR technology, but it has lower denitrating rate, unstable performance, higher
NH3 escaping rate, being easily influenced by the boiler workloads, high opera-
tional costs and having a bad influence on the boiler-efficiency. Thus, SNCR
is better to be used in those which have lower demands for denitrating rate.
SNCR/SCR mixed technology makes up for the defect of low denitrating rate in
SNCR, but compared with SCR, the initial investment of this mixed technology is
higher than that of SCR. From the point of operational cost, the mixed technology
of SNCR/SCR also has higher operational cost considering its high reductant con-
sumption. Furthermore, this technology is complex in its large system. It neither
solves the problems of unstable performance, being easily influenced by the boiler
workloads and bad influence on the operational boilers in SNCR, nor solves the
problem of being unable to function in low fume temperature in SCR. For the boil-
ers with tight heat-receiving areas, it is not suitable to adopt the spraying guns of
SNCR or SNCR/SCR, and therefore it is not advisable to adopt SNCR technology
or SNCR/SCR mixed technology.

25.5 Conclusion

In order for the denitrating process of coal power plants to meet the NOy emis-
sion demands required by “The Atmospheric Pollutant Emission Standard for
the Coal-fired Power Plants” (GB13223-2011) and the NH3 escaping rate being
under 3 ppm, it is advisable to adopt the selective catalytic reduction method,
that is, SCR technology. This method has the advantages of high denitrating rate,
mature technique and therefore is in the world leading position in the methods of
denitration.
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Chapter 26

Research on SNCR Technology
in the Denitration Engineering

Xiaoman Zhang, Rongtian Zhang and Xiaochun Lin

Abstract SNCR technology is a low-cost smoke denitration method. In order to
increase the denitration rate in the smoke denitrating process, this article designed
a typical SNCR processing chart, mixed the reduced urea fertilizer liquid with the
output water from the dilution water modules and sprayed them into the hearth to
be denitrated after accurate measurement by the metering dispensing equipment.
The theoretical data are then used in the process of NOx Selective Non-catalytic
Reduction on four utility-type Units, with the practical results of over 35 % deni-
tration rate and less than 5 ppm ammonia-escaping rate.

Keywords SNCR technology ¢ Denitration engineering ¢ Ejector

26.1 Forewords

SNCR is a relatively low-cost smoke denitration technology, which operates by
ejecting the reductants like NH3 into the space with a given temperature in the
hearth and let them do the selective reaction by the reductants and the NOX in the
burnt materials to get N» from NOx. SNCR denitration method uses the hearth
cavity as the reactor, and so the premise of this technology is to get the tempera-
ture of the inner hearth and the smoke distributing rules [1]. This research uses
the simulated smoke or the standardized gas and the different reductants to per-
form the research of NOx Selective Non-catalytic Reduction [2, 3]. Put the SNCR
system in the furnace into practice and test its effect by the productivity, and we
get the results of over 35 % denitration rate and less than 5 ppm ammonia-escap-
ing rate.
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26.2 The Theoretical Basis for the SNCR Reaction

The SNCR technique is to use the hearth cavity as the reactor, and spray the reducing
agents like urea fertilizer (without any catalytic agents) into the hearth area with the tem-
perature between 850 and 1100 °C. In this process, the reductants were soon decom-
posed into NH3 thermally and reacted with the NOx selectively in the smoke to become
N>. The main reducing reaction of urea fertilizer into NOx is shown as Eq. 26.1.

1
2NO + CO(NH,)2 + 202 — 2N, + CO, + 2H,;0 (26.1)

In this method, we arranged multi-layer reductant-spraying nozzles at the dif-
ferent heights in the hearth cavity. We then sprayed the reductants to the areas with
the proper temperature zones according to the different furnace loads. The simple
diagram is as Fig. 26.1.

During the process of research, in order to get the proper control of the NOx
emission, we will use the computational fluid dynamics (CFD) and chemical
kinetics model (CKM) to imitate its flowing and combustion processes for the
determination of its spraying points.

The SNCR technology is made up of reductants storing tanks, multi-layer
reductants-spraying devices and their matching control instruments, etc. The pro-
cess flow chart of SNCR is shown in the Fig. 26.2.

26.3 The Main Influencing Factors in the SNCR
Denitrating Process

26.3.1 Temperature

The biggest influencing factor is the temperature. With the furnace cavity tem-
peratures between 850-1,100 °C, the reductants will selectively reduce the NOx
in the smoke without any reaction with O. When the temperature is higher than
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Fig. 26.2 The process of SNCR diagram

1100 °C, NH3 will be oxidized to NO, which, in turn, increases its emission con-
centration. When the temperature is below 850 °C, its chemical reaction will not
be complete, and will cause the so-called “ammonia penetration” with the higher
rate of ammonia escaping, which will lead to the new pollution.

26.3.2 The Ingredients of the Smoke

All the ingredients in the smoke like O,, CO, H>O have some influence on the
denitrating reaction.

(1) Under the oxygen-deficient condition, no SNCR will occur. SNCR reac-
tion only takes place with oxygen in it. When the temperature of the oxygen
rises, the reaction temperature will slide to the low-temperature windows and
also raise the densities of NO and N2O with the result of lowered denitrating rate.
(2) Under the low temperatures, when the concentration of the vapor is low, it
will be the accelerating agents for the reducing reaction, when high; it will be its
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impediment. (3) When the temperature of the CO density rises, the temperature
window of SNCR will move to the low temperature area, and its denitrating tem-
perature will drop, thus with the fallen denitrating rate.

26.3.3 The Ammonia Nitrogen Molar Ratio NSR

Ammonia Nitrogen Molar Ratio NSR also has a great influence on the reducing rate.
According to the chemical reaction equation, the ammonia nitrogen molar ratio NSR
should be 1, but in fact, if we want to get an ideal NOx reduction rate, this number
should be over 1. Although greater ammonia nitrogen molar ratio NSR is beneficial to
the removal of NOx, new problem arises with the concomitant ammonia escaping rate
and the increased operating costs. Generally speaking, in SNCR technique, the ammo-
nia escaping rate is limited to 10 ppm or even lower. Meanwhile, the ammonia nitro-
gen molar ratio NSR is limited between 1.0 and 1.6, with the maximum number 2.0.

26.3.4 Retention Period

The longer the retention time of the reductants in the optimum temperature win-
dow, the better results of the NOx denitration. In the meantime, the increased reten-
tion time will lower the optimum temperature of the denitration process. In order to
achieve the best NOx denitration rate, the retention time of NH3 must be over 1 s,
and that of the urea and the ammonia water must be between 0.3 and 0.4 s.

26.3.5 The Mixability of Reducing Agents and the Smoke

The injected nitrogen reductants must be blended fully with NOx for the better
denitrating effect. The lower denitrating rate of SNCR technique in the industrial
application is due to the limitation of the mixing process and its big temperature
gradient. So the blending of ammonia and smoke must be quick. At the same time,
the high momentum ratio of jet flow and smoke flow can increase the performance
of denitration and the degree of the smoke turbulent flow can facilitate its blending.

26.4 The Implementation and the Testing of the SNCR
Denitrating Process

Basing on the above-mentioned theoretical research, the project team and a cer-
tain electric power company joined hands to complete this SNCR denitrating tech-
nique. We carried out this SNCR denitration with 4 matching units.
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In SNCR denitrating process, we choose solid urea as the reductants, desolve
and prepare them into 50 % urea solution. And then mix the solution with the
water delivered from the dilution water module to make it into about 5 % urea
solution. This solution is then delivered to the metering distribution module, and
after the accurate metering distribution, send it into each spray gun and inject them
into the hearth cavity to carry out the denitration process.

During the process, for the sake of energy-saving, this equipment set adopts the
method of using both the short and long spraying guns. When the density of NOx
at the output mouth is under 280 mg/Nm?, use the short spraying gun, and when
the NOx density of the boiler is near 400 mg/Nm?, use the long spraying gun (as
can be seen in Figs. 26.3 and 26.4).

26.5 Conclusion

SNCR denitrating method, compared with the traditional techniques, can have the
optimum denitrating rate. It is simple, low-cost and effective with an optimum
denitrating rate.

Since the urea SNCR system came into use, the NOx density at the output
mouth has been under 280 mg/N m?3, that is, it can meet the current environmental
emission requirement without the denitration of the furnace.

When the density of NOx at the output mouth is under 280 mg/Nm?, use the
short spraying gun, and when the NOx density of the boiler is near 400 mg/Nm?,
use the long spraying gun.

This project achieved the productivity result of over 35 % denitration rate and
less than 5 ppm of the ammonia escaping rate.

The long spraying gun can stretch into the furnace cavity at the depth of 12 m.
In order to prevent the high—temperature damage to the spraying gun; we need to

Fig. 26.3 Long spraying gun
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Fig. 26.4 Short spraying gun

pour continuously the demineralized water to make it cool. At the low temperature
in winter, it is easy for the urea solution to be crystallized, and the density of urea
solution cannot reach 50 %. It can only be prepared to the density of 33 % for the
guarantee of its non-crystallizability.

During the manufacturing process, when the NOx density at the output mouth
is less than 280 mg/Nm? and the denitrating rate is no less than 35 %, the urea
consumption amount of each furnace is about 350 kg.
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Chapter 27
Analysis on Accumulation Stability
at Puji Slag Yard

Sugang Sui, Shiguang Xun, Zhuguo Fan, Wenlian Liu,
Maobin Din and Jianliang Wang

Abstract The viewpoint is brought out based on analysis of physical composition
and characteristics of accumulation at Puji slag yard, that stratum structure, chemi-
cal concretion and precipitation are main factors which affect stability of Puji slag
yard. The dissertation establishes a three-dimension numerical model based on
actual geological information, analyses accumulation at the slag yard with point
safety coefficient method by applying software FLAC?P and verifies with Bishop’s
method. The result shows that, in natural status, slope on the east, the south and
the west of the slag yard main basically remain steady and that safety precautions
are insufficient. Generally speaking, the dissertation provides scientific basis for
governance of the slag yard.

Keywords Slag yard « FLAC3P « Point safety coefficient method e Stability
analysis
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27.1 Introduction

Since Puji slag yard was put into use in 1958, it has been 53 years. Currently its
accumulation height has reached 2037 m, which is 71 m higher than Hetian phos-
phate fertilizer plant ground on its southeast, 56 m higher than Sanyang fertilizer
plant ground on its south and 50 m higher than detention house ground on its
southwest. Three stages has taken into shape during accumulation process of the
slag yard. As there is no blocking dregs dam, stability of the slag yard directly
affect safety of Hetian phosphate fertilizer plant, Sanyang Fertilizer plant and the
detention house and the slag yard has stopped accumulation. Therefore, it is of
great significance to assess its stability qualitatively and quantitatively based on
characteristics and form of the slag yard.

27.2 Basic Characteristic of Accumulation at Slag Yard

27.2.1 Physical Composition of Accumulation at Slag Yard

Main composition of accumulation at the slag yard is slag. Second to it is
construction spoil. There is also life rubbish at some area in its northwest.
Construction spoil are generally shapable. Life rubbish mainly include fiber, plas-
tic, rubber, glass, tiles and dregs, which have loose structure and are dark grey,
brown grey or black in color. In accordance with indoor geotechnical size distri-
bution test, slag accumulated in the yard is generally gravel sand (partly coarse
sand). Accumulated slag is soil with bad grading (Table 27.1).

27.2.2 Accumulation Shape in Slag Yard

Main accumulation at slag yard is located in gulch. The gulch has a U-shaped tran-
sect, which is higher in the northwest and lower in the southeast. Accumulation runs
from northwest to southeast. The slag yard runs 438 m, with the maximum width of

Table 27.1 Table of slag particle diameter grading data statistics

Restricted particle

Item Effective particle diameter djg ~ diameter dgg dso
Statistics data 0.008~0.75 0.7~4.5 0.085~0.8
0.140 (19) 1.78 (19) 0.541 (19)
Item Non-uniformity coefficient Cu  Curvature coefficient Cc
Statistics data 1.61~93.8 0.529~8.52
31.0 (19) 3.33 (19)

Note 1;1679.4 (78)_mil’limum~maximum

average (samplenumber)
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380 m and top elevation of 2037 m. Original topography of the slag yard is higher
in the north and lower in the south. Drilling result shows that the bottom is about
1959 m deep. Based on geological survey and drilling and combined with data sta-
tistics analysis in on-site standard penetration and dynamic penetration test (see
Figs. 27.1 and 27.2), the following opinions on accumulation sequence and method
are brought forward. (1) In view of horizontal direction, slag density is uneven. (2)
In view of longitudinal direction, due to increase of accumulation time and upper
pressure, accumulated slag varies from loose status in upper level to densified status
in lower level, which complies with normal rule of solid accumulation. However, in
some part of longitudinal direction, the same position has different density in dif-
ferent depth. Slag density in lower layer might be less than that in upper layer. (3)
Accumulation composition is uneven in both longitudinal direction and horizontal
direction. Life rubbish layer is unevenly spread in the northwest. Construction spoil
layer is unevenly spread everywhere in the slag yard. Due to uneven spread of accu-
mulation composition, accumulation density is also uneven.
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27.3 Analysis on Causes Affecting Accumulation Stability
at Slag Yard

Main causes affecting accumulation stability at slag yard are original topography,
geological structure, physical mechanics characteristic of accumulation, chemical
concretion action, stratum structure, underground water condition within accumu-
lation, seismic effect, upper loading condition, slope forming, slope protection and
human activity [1, 2]. This dissertation analyses main causes in accordance with
actual condition of accumulation at the slag yard.

27.3.1 Stratum and Structure of Accumulation at Slag Yard

Accumulation at the slag yard is mainly composed of slag, unevenly spread
construction spoil and partly mingled life rubbish. 1.3—4.5 m thick life rub-
bish is unevenly spread on clay surface in the northwest slope of the slag yard.
Construction spoil and slag are directly piled on life rubbish layer which has not
been processed. Loose structure and low strength of life rubbish layer might cause
potential failure surface of accumulation above it or slag accumulation crack in
the northwest of the slag yard. Slag is generally gravelly sand with bad grad-
ing. It is mostly in quasi-circular shape, which also might cause sliding of slope.
Construction spoil is of high strength in hard plastic status. However, in case of
water, it will be softened and dramatically lose its strength. In the condition of
soaking, it might form sliding surface.

27.3.2 Chemical Concretion Action of Accumulation at Slag
Yard

Accumulation method at slag yard is overlapping alternation of construction spoil
layer (thickness of 0.50-5.40 m) and slag layer. Slag is piled as dry slag and con-
struction spoil is piled in soft plastic or fluid plastic. Construction spoils mainly
consists of acid mud and neutralized mud. Due to shower and filtration it perme-
ates into slag to form an environment of alternating dryness and humidity and
form chemical cementation between slag particles. As slag at the slag yard is
gravel sand, it should have no c¢ value as ordinary sand. However, due to unique
chemical environment at the slag yard, chemical cementation occurs between slag
particles, which gives slag c¢ value and indicates chemical concretion. In natural
accumulation status, slope gradient of noncohesive soil should not exceed natu-
ral repose angle of accumulation. However, the slag yard has a precipitous and
straight slope with gradient of 21°-38.3° and even 70° in some area. Its high
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natural repose angle is different from ordinary noncohesive soil, which might be
the result of chemical concretion.

27.3.3 Precipitation

The slag yard has no developed surface water network and no steady surface run-
off. Underground level at the yard is as deep as over 130 m. Therefore, surface
water and underground water has little effect on stability of slope. Here, we will
mainly discuss the effect of precipitation on slope. Precipitation permeation has
multiple action forms on slope of the slag yard. Firstly, void ratio of accumula-
tion at the slag yard is large. Most material has good permeability except construc-
tion spoil. Permeation and soaking of large precipitation cause saturation, which
greatly weakens connecting action between sand particles and obviously decreases
sand strength. Secondly, rain permeating into slope of accumulation causes seep-
age damage and water’soil chemical action, which results in loosening, separation,
movement and even carrying away of sand particles in slope. This undermines
slope of accumulation and causes local collapse at the slag yard. Thirdly, higher
slope has deeper underground level and larger unsaturated area. Precipitation per-
meation causes matric suction variation of sand in unsaturated area and further
causes low sliding deformation of sand in unsaturated area. Fourthly, slope water
load increased during precipitation works together with other factors and causes
deep landslide of slope during rebuilding of physical mechanics balance.

27.4 Assessment on Accumulation Stability at Slag Yard

There are a lot of slope stability analysis methods, which falls into two types,
i.e. slice method based on limiting equilibrium theory and numerical calculation
method based on elasto-plasticity theory. Here we use FLAC3P method based on
elasto-plasticity theory to analyze accumulation stability at the slag yard, calculate
safety coefficient at the center of each unit and prepare area chart of accumulation
stability. Then we use Bishop’s method based on limiting equilibrium theory to
verify analysis result of FLAC3P method [3, 4].

27.4.1 Selection of Calculation Parameters

Based on field shearing test, indoor test and back-analysis, we determine recom-
mended value of shear strength standard of each soil’rock stratum. bulk modulus and
shear modulus is converted from dynamic elasticity parameter obtained from boring
wave speed test. Parameters used in calculation are shown in the following Table 27.2.
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Table 27.2 Calculation Parameters

Natural density Bulk modulus Shear modulus Cohesion Internal friction

Stratum [kg’m3] [Pa] [Pa] [Pa] angle [°]
Slag 2,350 2.66 x 108 4.51 x 107 25 %10 20
Construction spoil 1,650 3.00 x 108 5.93 x 107 401 x 10* 112
Life rubbish 1,000 9.0x 10° 5.0
Clay 1,800 345 x 108 6.43 x 107 6.0 x 10* 13
Limestone 2,500 4.41 x 10° 1.74 x 10° 5.0 x 100 40

Fig. 27.3 FLAC3P
three-dimension model of
accumulation at slag yard

27.4.2 Analysis on FLAC3P Calculation Result

27.4.2.1 Calculation Model

Firstly, we input boring data into GoCAD to prepare stratum surface based on
boring stratum data and extract element node information. Then we import node
information obtained from GoCAD into Ansys and connect nodes to form an
entity. We disperse the entity into tetrahedron element to generate 143,153 nodes
and 768,835 elements. We prepare corresponding software and convert it into data
format of FLAC3D as shown in Fig. 27.3.

27.4.2.2 Analysis on Safety Coefficient Result of Accumulation

We calculate safety coefficient of center point of each element during numerical
analysis. Stability coefficient of center point of each element is interpolated to
form stability coefficient graph. Based on stability coefficient graph, slag accumu-
lation is divided into stability sections (see Fig. 27.4). Blue section (mainly includ-
ing three parts: (1) slag accumulation edge area from Hetian phosphate fertilizer
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Fig. 27.4 Division graph of
slag accumulation stability

+517m

plant to the north of model; (2) south part of the slag yard; (3) slag pile edge in
the west of the slag yard) in the graph has a stability coefficient between 1.1 and
1.2, which is basically stable but has insufficient safety precautions. These sec-
tions are located at the edge of slag accumulation. As slag accumulation is formed
by loose piling. Most slope sections remain in natural rest angle and basically sta-
ble. Therefore, value calculation result correctly reflects the actual situation and
proves that boundary condition of numerical model and selected parameters are
proper. Figure 27.5 is equivalence graph of ty, of model surface (i.e., south-north
shear strength) after stability analysis. High shear strength areas are mainly (1)
slag accumulation edge area from Hetian phosphate fertilizer plant to the north
of model; (2) South part of the slag yard; (3) slag pile edge in the west of the slag
yard. They basically correspond to areas with low safety coefficient in Fig. 27.4.

27.4.2.3 Analysis on Bishop’s Method Result

We select 1-1°, 2-2°, 3-3°, 44, 5-5, 6-6’, 7-7°, 8-8’ and 9-9’ profiles and use
Bishop’s method to calculate and check stability of slope of slag accumulation in
natural condition [5]. Refer to Table 27.3 for stability coefficient of each profile. In
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Table 27.3 Calculation result of slope stability at slag yard
No. of calculation profile 1-1°  2-2° 3-3° 44 55 6-6 7-77 88 99
Stability coefficient 1.135 1.080 1.187 1.260 1.086 1.05 1.109 1.296 1.291

natural status, all profile stability factors Ks of accumulation at the slag yard are
1.050-1.296, which is less than 1.3. It indicates that slag accumulation remains
basically stable in natural status but has insufficient safety precautions. The result
comes close to calculation result of FLAC3D point safety coefficient method and
proves reliability of FLAC3D point safety coefficient method.

27.5 Conclusion

In accordance with analysis on physical composition and characteristics of accumu-
lation at Puget slag yard, we present that main causes affecting stability of accumula-
tion at Puget slag yard are stratum structure, chemical concretion, and precipitation.
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The dissertation establishes three-dimension numerical model based on actual
geological information, uses FLAC3D based on elasto-plasticity theory to analyze
with point safety coefficient method and uses Bishop‘s method based on limiting
equilibrium theory to verify the result. Calculation result shows that, in natural sta-
tus, east, south and west slope of slag accumulation basically maintains stable but
has insufficient safety precautions. It is necessary to govern the slag yard.
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Chapter 28

Characteristic and Environmental Risk
Assessment of Heavy Metals in Farmland
Soil of Based on Speciation Analysis

Xiao-yu Wang

Abstract In order to evaluate potential risks of farmland soil heavy metals to
the Xinxiang city, more than 50 samples were practically collected and analysed.
Results show that Cd, Ni and Zn are in higher degree of enrichment with reference
of national quality standard for soil environment (GB15618-1995). Ranking order
based on index of geo-accumulation assessment is Cd > Ni > Cu > Zn > Cr.
Results of coefficients of potential ecological risk index show risk ranking order
is Cd > Ni > Cu >Zn > Cr, and Cd is in class of extremely potential ecologi-
cal risk. Result of integrated Hakanson potential ecological risk assessment show
this farmland soil of the Xinxiang city is under very high potential ecological
risk. Result of risk assessment code indicates Cd makes a very high risk to human
health and stability of ecosystem not only because of its very high enrichment but
also its high bioavailability.

Keywords Speciation analysis ¢ Farmland soil ¢ Potential ecological risk
assessment * Index of geo-accumulation ¢ Risk assessment code

28.1 Introduction

Under the rapid development of industries and urbanization all over the world,
heavy metals, as one kind of well-concerned persistent toxicant, make increasingly
great effects on stability of environmental eco-systems or human health. Soil heavy
metals can transport and transform among environmental multi-pathways, such as
soil-atmosphere pathway, soil-groundwater pathway, soil-surface water pathway
and so on, and cause integrated risk to human health or stability of environmental
ecosystems afterwards [1]. Therefore, the study and risk assessment on contamina-
tion of heavy metals in farmland soil become a hot topic and arouse widely public
concerns. In recent years, the environmental risk triggered by soil heavy metals is
considered being much more predominated by the speciation composition of heavy
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metals in soil compared with their gross content. And based on the correspond-
ing literatures and reports, the conclusion that the speciation of heavy metals has a
direct relationship with its bioavailability is widely validated [2, 3].

The Xinxiang city, located in the north Henan province, is mainly a city of
light industry. The city is the Chinese important grain-producing area, the national
high quality wheat producing base and the animal husbandry producing base of
the Henan province [4]. But, with the increasing population density of surround-
ing towns, the rapid development of industries and the prosperous development of
animal husbandry production in recent years, characteristics of farmland soil make
a significant degradation [4].

In this paper, the speciation composition of heavy metals in the Xinxiang’s
farmland soil is detected through practical sampling and instrumental detection.
Afterwards, contents, enrichment levels, potential risk degrees are studied based
on the index of geo-accumulation method, potential ecological risk assessment
model and risk assessment code (RAC) in order to make a scientific reference for
concerned decision-makers.

28.2 Materials and Methods

28.2.1 Sampling and Detection Method

28.2.1.1 Main Reagents and Instruments

The main instruments include BL-6100 electronic balance, Teflon crucible, elec-
tric hot plate, atomic absorption spectrometry, centrifuge and constant temperature
pot. The main Reagents HCI, HNO3, HF, HCIOy4 are all in excellent purity and
MgCl,, NaAc, NH,OH-HCI and ammonium acetate are all in analytically purity.

28.2.1.2 Description of Sampling Site

More than 50 Samples are collected in the suburban farmland soil of Xinxiang
city based on the Chessboard type of stationing method and finally set 10 typically
Sampling points. Each Sample set more than 5 duplicate samples, and the sam-
pling depth of farmland soil samples was limited to 0-20 cm. Sampling is under
the principle that it is as far as possible to keep away from where has obvious pol-
Iution sources such as landfill, gasoline station and ensure that the sample sites are
at least 100 m away from the highway.

28.2.1.3 Method of Detection

Speciation Analysis is performed by method of Tessier’s fractional extraction
procedure [5]. Analytical precision is in good agreement. The relative errors for
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all heavy metal elements are less than 5 %. The data of contents results, sensi-
tivity analysis, and index of geo-accumulation assessment, potential ecological
risk assessment and risk assessment code are all performed by the SPSS 16vers
software.

28.2.1.4 Index of Geo-Accumulation Method

Index of geo-accumulation enables the quantitative assessment of pollutants
enrichment degree by comparing current concentrations with pre-industrial con-
centrations [6]. It is calculated by the following equation [28.6]:

Lyeoi = logy [ci [ kej (28.1)

Where, I4,; is the index of geo-accumulation of heavy metal i. ¢; is the practi-
cal content of heavy metal i in samples (mg-kg™!). c; is the reference content of
regional background (mg-kg~!). Constant k (k = 1. 5) allows us to quantitatively
consider natural fluctuations in the content of a given substance in the environment
and very small anthropogenic influences [4].

Pollution level defined to 7 classes based on the geo-accumulation index
is as follows: Igeoi < 0, Practically uncontaminated; 0 < lgeoi < 1, uncontami-
nated to moderately contaminated; 1 < Igeoi < 2, moderately contaminated;
2 < Igeoi < 3, moderately to heavily contaminated; 3 < Igeoi < 4, heavily con-
taminated; 4 < lgeoi < 5, heavily to extremely contaminate; Igeoi > 5, extremely
contaminated.

28.2.2 Hakanson Potential Ecological Risk Model

28.2.2.1 Coefficient of Hakanson Potential Ecological Risk

dr=cifc (28.2)
El =T/ xc} (28.3)

Where, C} is the accumulation coefficient of heavy metal i. ¢; is the practical
content of heavy metal i in soil (mg-kg™). c; is the reference content of regional
background (mg-kg~'). T’ is the toxic coefﬁment of heavy metal i. El is the coef-
ficient of Hakanson potentlal ecological risk about heavy metal i. And the criterion
of the risk classes based on E; is as follows: E; < 40, low potential ecological
risk; 40 < E; < 80, moderate potential ecological risk; 80 < E; < 160, high
potential ecological risk; 160 < Ei < 320, heavily to extremely potential ecologi-
cal risk; E; > 320, extremely potential ecological risk [7].
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Table 28.1 Heavy metals toxic coefficients and geochemistry background of soil in the Xinxi-
ang city

Items Cd Ni Zn Cu Cr

Toxic coefficient 30 5 1 5 2

Background content/  0.09 26.7 74.2 19.7 62.9
mg~kg_1

28.2.2.2 Hakanson Potential Ecological Risk Model

Integrated potential ecological risk model is described by the following equation [7]:

n
RI =) E (28.4)
i=1

Where, RI is integrated Hakanson potential ecological risk index. And the crite-
rion of the risk classes based on R/ is as follows: R/ < 150, low potential ecologi-
cal risk; 150 < RI < 300, moderate potential ecological risk; 300 < RI < 600, high
potential ecological risk; RI > 600, very high potential ecological risk.

28.2.2.3 Parameters of Evaluation Model

Based on the corresponding literatures and reports, the value of T/ and ¢; are
showed in Table 28.1.

28.3 Results and Discussion

28.3.1 Heavy Metals Gross Concentrations in Farmland Soil

Results of the gross contents and speciation composition of 5 heavy metals in the
farmland soil are showed in Figs. 28.1 and 28.2. According to the Fig. 28.1, it
indicates that the averagely gross contents of Cd (81.93 mg-kg™!) exceed the con-
tent of the third class (<1.0 mg-kg~') those set by national standard for soil envi-
ronment (GB15618-1995) by a large margin. Besides, with Fig. 28.2, the gross
content of Cd consist of Cd of exchangeable speciation (ES) which contributed
21.67 %, Cd of the carbonate bound speciation (CBS) which contributed 27.77 %,
Cd of the Fe—Mn oxide speciation (FMOS) which contributed 2.90 %, Cd of the
organic matter combined speciation (OMS) which contributed 35.80 % and Cd of
the residual speciation (RS) which contributed 10.86 %.
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Fig. 28.2 Sensitivity analysis of heavy metals’ speciation in soil of the Xinxiang city

Averagely gross contents of Ni (1217.452 mg-kg™!) are beyond the content
of the third class (<200 mg~kg’1) (GB15618-1995). Besides, with analysis of
Fig. 28.2, the gross content of Ni consist of Ni of ES which contributed 0.31 %, Ni
of CBS which contributed 2.56 %, Ni of FMOS which contributed 0.01 %, Ni of
OMS which contributed 60.31 % and Ni of RS which contributed 35.82 %.

Averagely gross contents of Zn (430.53 mg-kg™!) is between the second
class standard content (<300 mg-kg~') and the third class standard content
(<500 mgokg’l) (GB15618-1995). Besides, with analysis of Fig. 28.2, the gross
content of Zn consist of Zn of ES which contributed 0.80 %, Zn of CBS which
contributed 11.56 %, Ni of FMOS which contributed 0.20 %, Zn of OMS which
contributed 47.14 % and Zn of RS which contributed 40.30 %.

Averagely gross contents of Cu (129.48 mg-kg~!) general equal to the cor-
responding second class standard content (<100 mg~kg’1) (GB15618-1995).
Besides, with analysis of Fig. 28.2, the gross content of Cu consist of Cu of ES
which contributed 1.45 %, Cu of CBS which contributed 4.60 %, Cu of FMOS
which contributed 0.00 %, Cu of OMS which contributed 62.79 % and Cu of
RS which contributed 31.49 %.

Averagely gross contents of Cr (120.96 mg-kg~!) is not beyond the cor-
responding second class standard content (<250 mg-kg’l) (GB15618-1995).
Besides, with analysis of Fig. 28.2, the gross content of Cr consist of Cr of ES
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which contributed 0.00 %, Cr of CBS which contributed 0.00 %, Cr of FMOS
which contributed 0.00 %, Cr of OMS which contributed 66.42 % and Cr of
RS which contributed 33.58 %.

As a conclusion, with the criterion of national quality standard for soil envi-
ronment (GB15618-1995), Cd, Ni and Zn share higher degree of enrichment in
farmland soil of the Xinxiang city. And that phenomenon should to be concerned
immediately by the corresponding department.

28.3.2 Results Based on Index of Geo-Accumulation
Assessment

According to data of the gross contents of the 5 heavy metals and the Eq. (28.1),
the results are showed in Table 28.2.

According to Table 28.2, it indicates that the degree of enrichment about Cd
belongs to class of extremely contaminated. The degree of enrichment about Ni
is in class of heavily to extremely contaminate. The degree of enrichment about
Zn is in class of moderately contaminated. The degree of enrichment about Cu is
in class of moderately to heavily contaminate. The degree of enrichment about Cr
is in class of uncontaminated to moderately contaminate. And the ranking order
is Cd > Ni > Cu >Zn > Cr. The results based on index of geo-accumulation are
basically similar to the analysis in section an above. As a consequence, the Cd, Ni
and Zn would be the prior pollution controlling factors in this farmland, especially
Cd, Ni.

28.3.3 Results Based on Potential Ecological Risk Assessment

According to data of the gross contents of the 5 heavy metals and the Eqs. (28.2)
and (28.3), coefficients of Hakanson potential ecological risk in farmland soil of
the Xinxiang are calculated and showed in Table 28.3.

With the results in Table 28.3, coefficients of Hakanson potential ecologi-
cal risk of 5 heavy metals are in an obvious diversity, and the ranking order is

Table 28.2 Index of geo-accumulation assessment results on heavy metals in farmland soil
Items Cd Ni Zn Cu Cr
Iseo 9.25 4.93 1.95 2.13 0.36

Table 28.3 Potential ecological risk assessment results on heavy metals in farmland soil
Items Cd Ni Zn Cu Cr RI
E! 27311.00 227.99 5.80 32.86 3.85 27581.50
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Cd > Ni > Cu >Zn > Cr. Coefficient of Hakanson potential ecological risk of Cd
is in the class of extremely potential ecological risk and reach even 85 times than
the correspondingly highest limited value (320). Coefficients of Hakanson poten-
tial ecological risk of Ni is in the class of heavily to extremely potential ecologi-
cal risk. Coefficients of Hakanson potential ecological risk of Zn, Cu and Cr all
belong to low potential ecological risk.

Integrated potential ecological risk index (RI) of farmland soil in the Xinxiang
city is in the class of very high potential ecological risk and the value of R/
(27,581) is more than 45 times than the limited value of the highest class (600).
It suggests that farmland soil from the Xinxiang city is under very high potential
ecological risk. But without the value of E,Cd (27311.00), the remaining value of
RI is 270.50 and is in the class of heavily to extremely potential ecological risk.
Given the analysis above, there is a same conclusion that Cd must be the chief pol-
lution controlling factors, and next the prior pollution controlling factor is Ni. By
contrast, other 3 heavy metals share a relatively low potential ecological risk.

28.3.4 Results Based on RAC Assessment

In order to assess environmental risk and bioavailability for different speciation
composition of heavy metals, according to Figs. 28.1 and 28.2 and the Eq. (28.4),
RAC of 5 heavy metals are calculated and showed in Fig. 28.3.

According to Fig. 28.3, RACcq belongs to the heavily to bioavailability and
risk. RACn; belongs to the risk low bioavailability and risk that make a big differ-
ent to the conclusions through potential ecological risk assessment and index of
geo-accumulation. RACz, and belongs to moderately bioavailability and risk. And
RACc; and belongs to practically no bioavailability and risk. The bioavailability
and risk class based on value of RAC’ ranking order is: Cd >Zn >Cu >Ni > Cr.

As a conclusion, in the farmland of Xinxiang city, Cd makes a very high risk
to human health and the stability of ecosystem not only because of its very high
enrichment but also its high bioavailability. By contrast, risk sourced by other 4
heavy metals are relatively in a low class, but just like Ni, it would course a great

Cd

0. 00% 10. 00% 20. 00% 30. 00% 40. 00% 50. 00% 60. 00%
RAC

Fig. 28.3 Results based on RAC assessment
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risk if its speciation composition make a change on condition of its very high
enrichment. Therefore, the corresponding department should take Cd as the chief
pollution controlling factors and monitor characteristics of heavy metals’ variation
in farmland of Xinxiang city frequently to make sure the farmland products safe.

28.4 Conclusions

The results show that: (1) Cd, Ni and Zn are in higher degree of enrichment in the
farmland soil of the Xinxiang city by the reference of national quality standard
for soil environment (GB15618-1995). (2) Ranking order based on index of geo-
accumulation assessment is Cd > Ni > Cu > Zn > Cr. (3) Potential ecological
risk ranking order is Cd > Ni > Cu > Zn > Cr, and the corresponding department
should take Cd and Ni as the prior pollution controlling factors, especially Cd. (4)
Result of integrated Hakanson potential ecological risk assessment showed that
this farmland soil from the Xinxiang city is under very high potential ecological
risk. (5) Results of the risk assessment code (RAC) manifest Cd makes a very high
risk to human health and stability of ecosystem not only because of its very high
enrichment but also its high bioavailability. By contrast, risks sourced by other 4
heavy metals are relatively in a low class.
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Chapter 29

Research on Architectural Style

and Formative Causes of Traditional
Tujia Residence

Jin Hu

Abstract The paper intends to expound the architectural style and formative
causes of the traditional Tujia residence. Displaying the diligence and intelligence
of the Tujia people, Diaojiaolou or stilt house epitomizes their traditional resi-
dence. Its construction process is difficult and complicated, teeming with ceremo-
nies and beliefs. Boasting a number of advantages, Diaojiaolou is the stilt (ganlan)
framing house that incorporates some characteristics of the pillars-and-transverse-
tie-beams (chuantou) and pillars-and-beams (tailiang) framing systems. It can be
mainly classified as the individual building, the corner-turning building and the
courtyard building. It is often well-decorated. Diaojiaolou is the tangible carrier
and manifestation of the Tujia culture and it reflects, or rather, is determined by
their architectural ideas, culture, for that matter, social being. It is a product of the
integration of their geography, climate, philosophy, ethics and religion.

Keywords Traditional Tujia residence ¢ Architectural style ¢ Formative causes

29.1 Introduction

As a minority nationality, the Tujia people are the 7th largest ethnic group in the
People’s Republic of China, with a total population of approximately 8 million.
They mainly live in the Wuling Mountains and the Wu Mountains, straddling
the common borders of Hunan, Hubei and Guizhou Provinces, and Chongqing
Municipality in Southwestern China. With a time-honored history, the Tujia at
least can be traced back to the middle of the Tang Dynasty, and possibly beyond,
to the ancient Ba people. In the long course of historical evolution, the Tujia have
built a splendid civilization and unique culture of their own. Undoubtedly, their
architecture is a shinning pearl of their culture.
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More and more attention is being paid to the issue of the traditional Tujia
dwelling nowadays, as more and more people are beginning to heed our quality
of inhabited environment [1]. For various reasons, especially the cultural estrange-
ment, however, there is general lack of understanding about it among the people,
even among the academics. In the light of the situation, this paper intends to expli-
cate the architectural characteristics and formative causes of the traditional Tujia
residence [2]. It is hoped that the article will induce other scholars to come for-
ward with more valuable contributions.

29.2 Architectural Style

As a crystallization of the collective wisdom of the Tujia people, Diaojiaolou (lit-
erally means the leg-hanging building in Chinese), or stilt building, is the epitome
of their traditional dwelling house without doubt. Developing from the cave and
nest houses in the primitive society, the Tujia-style Diaojiaolou or stilt build-
ing took shape and came to maturity around the Tang Dynasty, approximately
1,000 years ago. It is a residential house with a dense architectural beauty and eth-
nic favor of the Tujia. The mostly wooden house is usually built in proximity to
the mountain or above the water (creek or river) on the slope, with some parts on
the foundation and the other overhanging ones supported by several wooden pil-
lars, or with the whole merely propped up by several posts. From afar, the stilt
building looks as if it hung or suspended a few legs and this is why it is known as
Diaojiaolou in figurative Chinese.

29.2.1 Construction Process

For the Tujia people, constructing Diaojiaolou is a milestone in their lives.
Nevertheless, it is often a difficult, complicated process, encompassing selecting
the site and date, obtaining building materials, processing the timber, connecting
beams and pillars, erecting pillars and frames, setting the ridgepole or ridge beam,
and decorating the house, etc. The building procedure is teeming with ceremonies
and beliefs, and there is an art to it [3].

In the first place, the Tujia people will select the location and time in the belief
that the site of a house will greatly determine the fortune of their family as their
deities and ancestors will live with them in the house. It is common practice for
them to consult a feng shui master or geomancer, since it involves a number of
factors, such as the record of their horoscope and geographical conditions. In
accordance with their feng shui principles, the treasured house with the best geo-
mantic omen, for example, should face the south, with a vast field of vision and a
tame river ahead, and the mountain running from west to east behind. In practice,
their homes may face the east, the west and even the north, depending on a lot of
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determinants, mainly geographical conditions and geomantic omens. Recovering
their original simplicity and learning from nature, the Tujia people advocate the
harmony between Man and nature. It is also of great significance to set dies faus-
tus for all the important steps, such as breaking earth and setting the ridgepole.
Under no circumstances will they offend their ancestors and deities like the God of
the Year and the God of Land.

After that, they will, in their terms, “faqingshan”, logging in green mountains.
China fir, which boasts a very straight, sturdy trunk, is very popular with the Tujia
people. In some areas, they prefer toonasinensis roem and tupelo gum, which
have the same pronunciations as “spring” and “children” respectively in Chinese,
prophesying their being blessed with eternal prosperity and many children to their
mind’s eye [4]. Then comes “jiadama”. The timber will be processed into the var-
ious parts of the house according to the plan, such as pillars, beams and walls,
etc., and certain propitious patterns, such as the Eight Trigrams and Diagram of
the Supreme Ultimate, will be painted on the ridgepole. Next, people will con-
nect certain pillars and minor beams, or rather transverse tie-beams to form a fan-
like frame and they call it “paishan”. The minor transverse tie-beams are mortised
into the major pillars, knitting them together into a frame. Subsequently, they
will erect kingposts and fan-like frames, thus establishing the house and this is
called “liwushuzhu”. Then they will “shangdaliang”, as they describe, setting the
ridgepole in place on an auspicious day, when a grand ceremony will be held to
worship liang or ridgepole. The Tujia believe that liang is the basis of the whole
house, determining their lifeline.

At last, they can decorate their house. It must be pointed out, however, that in
reality, the details of the procedure and rites may vary from place to place and
house to house, but the cardinal principles are the same, viz. advocating the har-
mony between Man and nature, revering deities and ancestors, and praying for
prosperity and happiness.

29.2.2 Structure and Shape

Consisting of mostly or even entirely timber, the Tujia-style Diaojiaolou is the stilt
(ganlan) framing house that incorporates some characteristics of the pillars-and-
transverse-tie-beams (chuantou) and pillars- beams- and-strut (tailiang) framing
systems.

The composite structure has a number of advantages. Firstly, raised on stilts,
the building can stand almost everywhere, even at the otherwise most unsuitable
place for housing like slopes and water, making the best of the land. Secondly, the
elevation can protect people from vermin, keep out moisture or flooding, and offer
enough light. Thirdly, the wooden frame, rather than the wall, bears usually the
hip-and-gable roof, and provides earthquake-resistance as well as flexibility for the
material and replacement of walls, doors and windows. In some cases, the wall of
Diaojiaolou is made of earth or bricks. Last but not the least, it is relatively easier
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to construct. Unlike the traditional Western stone house that might take years to
build, Diaojiaolou may be completed in a few months. The problem is, however,
that the timberwork is prone to corrosion and consumes large quantities of wood.

As for the Tujia commoner’s Diaojiaolou, it combines the chuandou fram-
ing system in most cases, with smaller pillars and denser spacing to support the
structural load. Albeit less imposing and more compared, the chuandou framing
house is relatively simpler to construct economically with smaller building timber
and more flexible structures to suit the mountainous site. In order to articulate the
solemnity, some houses especially the ancestral temple of the very wealthy family
are built with the tailiang framing system.

There are various stilt houses for the Tujia people and the pattern may vary
greatly, depending on the wealth, size and taste of the family as well as the
regional differences and geographic conditions. The following are some common
types of Tujia-style Diaojiaolou.

Individual or independent type. As the name implies, this type of Diaojiaolou
is an individual, rectangular house, similar to the horizontal I-Shape plan. If only
part of the house overhangs, with the pillars supporting, it is usually on the short
side of the rectangle.

Complex type. Since there is the individual building, there exists the com-
plex or conjunct one. The complex can be mainly classified into Corner-turning
Building (Zhuanjiaolou) and Courtyard Building (Sishuiwu).

Corner-turning Building enjoys high favor among well-off families. It com-
prises Erheshui and Sanheshui. Erheshui, similar to the inverted L-shape plan, is
made up of two constructions; the one is large and the other small. If only part
of the dwelling hangs, normally it is the small one. In the Tujia jargon, Erheshui
means that the rain flows down the two orthogonal front sloping sides of the roof
onto the ground in front of the main doors, prophesying accumulating wealth from
two directions. By the same token, Sanheshui, analogous to the inverted U-shape
plan, is composed of one large construction and two equally small ones, imply-
ing accumulating money from three directions. The same applies to Courtyard
Building (Sishuiwu). Usually, the two small constructions are the hanging attics if
any part suspends.

Courtyard Building or Sishuiwu is a quadrangle complex, with the two main
buildings respectively in the front and rear and the two small structures on the left
and right sides surrounding the open space. It bears a striking resemblance to the
courtyard complex or Siheyuan in Northern China, in that both enclose the open
space within themselves. Whereas the empty space called courtyard in Siheyuan
is very large, maximizing the sunshine while keeping out the cold north winds,
the open space known as sky well in Sishuiwu is quite small, just like a hole, serv-
ing to restrict the amount of sunlight and ventilate the hot air while discharging
rain water from the roof tops. This type is usually for very wealthy or extended
families.

These buildings tend to be two or three storied, with well-made verandas. The space
below the house or the so-called ground floor may be used for storage or breeding, if
circumstances permit. People live upstairs and girls often dwell in hanging attics.
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Despite its diversity, the Tujia-style Diaojiaolou generally follows the basic
principles of laying out its rooms, i.e. revering deities and ancestors, showing
respect for seniorities, and according with the nature. At the center of the principal
building must be the main hall or tangwu, where a shrine of deities and ances-
tors is set up and family ceremonies held. Family members also discuss important
matters or greet guests there. The Eight Trigrams in the middle of the ridgepole
there must line up exactly with the main entrance. The principal building or the
whole almost always consists of an odd or yang number of rooms. For one thing,
an even or yin number is considered unlucky; for another, the main hall with bilat-
erally symmetrical wing rooms or renjian creates balance, harmony, order and
aesthetically pleasing effects. Nevertheless, according with the rough terrain, the
Tujia-style Diaojiaolou doesn’t strive for symmetry sedulously like the main-
stream Chinese architecture. The rooms are allocated in order of seniority and sex.
The parents are entitled to the main room, i.e. the room behind the shrine called
giangdoufang, if any, or the left-wing room while their children should live in
minor rooms. If there are two brothers, the elder brother can enjoy the left-wing
room while the younger should settle for the right-wing one. The Tujia regard the
left superior to the right. The wing room can be further divided into two halves,
kitchen and bedroom. Daughters often dwell in hanging attics.

29.2.3 Interior Decoration

Rich or poor, the Tujia people attach great importance to decorating their dwell-
ings by constructing, painting and carving, aspiring to beauty and prosperity.
Combining practical concerns and folk beliefs, their decoration has a triple pur-
pose, far beyond pure ornamentation. They don’t try to create a realistic rendering
of the external appearance of the object, seeking instead to capture the inner spirit
and express their wishes.

Particular attention is paid to doorways, windows, beams and pillars; because
doorways and windows are the places that good or evil spirits are thought to pass
while beams and pillars regarded as the skeleton or lifeline of a home. A tablet of the
white tiger, the totem of the Tujia people, is often hung above the main entrance to
ward off evil influences as well as beautify the doorframe. They post, paint, carve or
enchase auspicious Chinese characters, animals and plants on doorways, windows,
beams and pillars, praying for blessings, happiness, and prosperity through homoph-
ony, metaphor and positive association. For instance, Chinese character fu literally
means luck, good fortune or blessings, and shou represents age and long life. A fig-
ure of fish symbolizes abundance as it sounds the same as abundance in Chinese.
A combination picture of magpie, deer, bee and monkey, the homonyms of happy,
salary, grant and marquis respectively in Chinese, signifies that the title of marquis
will be conferred upon you with a fat salary. The plants with many seeds, such as
lotus pods and watermelons, reflect a desire for many children. Peony and phoe-
nix are the emblems of wealth and blessings, and pairs of ducks and cranes are the
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indications of love and harmony, and so on. The lattice or hollowed-out patterns in
doors and windows can also serve as ventilation and illumination.

If economic conditions permit, the Tujia people will construct the beauteous
rooftop, characterized by upturned eaves, protruding corners and green or black
tiles. The ridge tends to be adorned with small sculptures of a shoe-shaped gold
ingot, treasure bottle, black gauze cap, or a triplex of bat, gourd and peach, which
prophesy wealth, high position with handsome salary, good fortune and longevity.
The protruding corners are frequently fashioned into turtles and phoenixes, and the
upturned eaves are ornamented with various wooden flowers.

29.3 Formative Causes

Displaying the diligence and intelligence of the Tujia people, Diaojiaolou is the tangible
carrier and manifestation of the Tujia culture and plays an important role in their lives.
Its construction process, structure, shape and decoration all reflect, or rather, are overde-
termined by their architectural ideas, culture, for that matter, social being. It is a product
of the integration of their geography, climate, philosophy, ethics and religion.

29.3.1 Geography and Climate

The Tujia people mostly inhabit the Wuling Mountains and the Wu Mountains
with a subtropical climate. Blessed with plenty of rainfall and sunshine, the region
abounds with wildlife. It is a double blade sword for them. On the one hand, it
provides abundant natural resources, like food and timber; on the other, beasts
and diseases in forests seriously threatened their lives, especially in ancient times.
Meanwhile, numerous rugged mountains and very limited farmland are the hall-
marks of the geography there. Facing the harsh realities, the wise Tujia people
invented Diaojiaolou through ages of practice. With a lot of merits, such as high
adaptability, maximum land utilization, humidity-resistance and earthquake-resist-
ance, the building with the unique design fitted in with the surroundings perfectly.
We can say that the geography and climate have shaped their homes.

29.3.2 Philosophy

The Tujia people advocate the harmony between Man and nature, because they firmly
believe that human beings are an integral part of nature. We human being should love
nature like our mother, respect and conform to her laws, rather than conquering and
plundering her as the Westerners did, so that we can obtain coordination with nature and
develop healthily. They share the same philosophical idea with the Han people on this
issue. Their ceremonies and beliefs in building procedure, which show that they revere
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and worshipfully fear nature, are a very good point in case. Complying with the terrain,
Diaojiaolou doesn’t seek symmetry sedulously. Not very tall, it can radiate the beauty of
nature in a seamless blending of the building and the natural world, thus achieving the
harmonious beauty of Man and nature. As a matter of fact, Diaojiaolou is the result of
adapting to nature, rather than of transforming it.

29.3.3 Family Ethics

The Tujia people are fond of living in concentrated communities. Filial piety, con-
nubial love, brotherhood and domestic harmony are their traditional family virtues,
which are exemplified by their layout of rooms and decorations. As a member of
the Chinese nation, they have a lot in common with the other ethnic groups, such as
the Han, Miao and Bai, in terms of family ethics. The main hall is in the center, with
the other rooms surrounding it. It indicates that the parents especially father are the
core of the family and play a central role in family affairs. The rooms are assigned
in order of seniority and sex. The parents are entitled to the main room, sons the
secondary ones and daughters the worst. The Tujia family is actually the patriarchal
one. Their family ethics and aspirations are also embodied in their decorations.

29.3.4 Religious Faith

The people’s cohabitation with deities and ancestors is one of the main features
of the Tujia style Diaojiaolou, as a shrine of deities and ancestors is always set
up in the main hall or central room. The Tujia believe in animism and polythe-
ism. They hold anthropomorphically that non-human entities, such as houses and
nature, are spiritual beings, or at least embody some kind of life-principle. They
will never offend them, because they fear some evil will befall. That is why they
are religious in the observance of various rites, endorsing the harmony of Man
with nature. They worship their ancestors, nature, heroes and totems. Despite the
demise of their ancestors, their souls are thought to be still with them in the house.
Diaojiaolou gives expression to the Tujia’s religious beliefs. They have a stronger
religious consciousness or are more “superstitious” than the Han people.

29.4 Concluding Remarks

Diaojiaolou or stilt house is the gem of traditional Chinese architecture, embody-
ing the diligence and wisdom of the Tujia people. It can be seen from it that the
Tujia, as a member of the Chinese nation, share a lot in common with the other
nationalities, especially the Han, in principle, but they hold quite different,
unique practices of their own in detail. The traditional Tujia Diaojiaolou is even
considered as the living fossil of the Ba and Chu cultures since it retains a lot of
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primitive characteristics in very ancient times. We can understand the Tujia peo-
ple’s daily life in ancient times by studying it as well as draw inspiration from it.

Of course, Diaojiaolou has its own problems. It corrodes easily and it demands
a great deal of wood, resulting in serious deforestation in some areas and thus
going against the harmony of Man with nature. With the advance of science and
technology, particularly materials science and engineering, we can overcome these
problems without much difficulty. In a word, it is very important that we should
preserve and study Diaojiaolou further in contemporary society.
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Chapter 30
Decorative Beauty of Bionic Ceramic
Vessels with Floral Rims

Yalin Zhang, Miaomiao Wang and Yong Yu

Abstract The paper investigates the decorative beauty of bionic ceramic vessels
with floral rims. From the perspective of the shape, the paper reveals that bionic
ceramic vessels simulate flowers and plants, reproducing the diversity in the com-
position of leaves and petals; their modes vary from the whole simulating a part to
a part simulating a part; their decorative beauty consists in both their dynamic and
their static bionic designs. It will enrich the theory about Chinese ancient ceramic
design and provide guidance for the shape design of ceramic products.

Keywords Ceramics ¢ Vessel with flower rim ¢ Shape ° Bionic design °
Decorative beauty

30.1 Variety of Simulation Objects

“Compared to other forms of plastic art, handicraft pays more attention to deco-
ration” [1]. It’s also true with ceramics as a branch of handicraft. For ceramics,
decoration usually means decorative patterns on its surface. In a broad sense,
decoration is more than that. It should include glazes, textures and crafting marks
generated in the production process [2]. In addition, shapes of ceramics also have
their own decorative implications [3]. Mr. Zhang Daoyi said, “Aesthetics exists in
the shape of an object because it is made by man. Why it is shaped like this and
not that is dictated by aesthetics.” [4] the decorativeness of a ceramic shape is a
reflection of beauty in its form [5]. This characteristic is conspicuously empha-
sized with some vessels while not so with some others [6]. Ceramic vessels with
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Fig. 30.1 Floral-rimmed
bowls

floral rims are good examples of the conspicuously emphasized [7]. Functionally
and proportionally well-built, they integrate the beauty of shape and decoration by
simulating varieties of objects in multiple postures in different modes [8].

Ceramic vessels with floral rims simulate various flowers in nature. Of
Chinese Tang Style bowls, the most representative are those in the shapes of
lotus flower, begonia and sunflower (Fig. 30.1). Seen from the top, a lotus bowl is
round in shape, like the namesake flower, its scalloped rim mimicking the flower
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petals; the begonia bowl is oval in shape as seen from the top with its rim like the
petals of begonia; the sunflower bowl is round in shape as seen from the top with
its rim curved outward like the petals of a sunflower, creating the outline of the
flower [9].

Besides those with flower rims, there are vessels with rims assuming the shapes
of leaves, such as cups, saucers, brush washers, and bowls with rims of lotus
leaves [10]. The rim shaped into a lotus leaf with three or five clefts is often seen
in cups or saucers, the symmetrically folded often in brush washers, and the curvy
flared often in bowls [11].

Vessels with floral rims have rich simulation sources ranging from flowers to
leaves, which bring variety to the bionic ceramic shapes and add to their decora-
tive beauty [12].

30.2 Variety of Simulation Modes

A ceramic piece is composed of several parts. Simple bionic ceramic forms like
floral rimmed bowls, plates, cups, saucers and brush washers apparently consist of
the mouth, the body, the foot, and the base. Simulation of floral objects in nature
varies with the construction needs of different parts of a shape. It occurs either in
whole or in part [13].

30.2.1 Simulation of the Whole

Simulation of the whole happens when the bionic design is to be done consid-
ering the whole shape as the medium. It focuses on crafting the whole vessel in
the image of the simulated object. The vessel itself is an ornament to enhance the
environment.

The bionic simulation of the whole occurs in two ways: the whole simulating
the whole and the whole simulating a part.

The vessels with floral rims are crafted in the mode of the whole simulating
a part. The floral structure is quite different from that of fauna and man. Its part
and whole are relatively defined. Take a flower for example. When observed at
the level of a plant, it is a part; but at the level of a flower itself, it is the whole,
consisting of petals, stamens, and a pedicle. As we regard a flower or a leaf as
an integral part of a plant, vessels in either shape are considered examples
of the whole simulating a part. For example, the Qing Dynasty lotus leaf plate
(Fig. 30.2) is crafted in the shape of a lotus leaf with veins in intaglio lines. On
the wavy edge of the plate are a lotus flower and a seedpod. Whether in form
or content, it affords an integral vision of the whole. Through the simulation of
the whole, the vessel creates an imagined space of harmonious nature outside
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Fig. 30.2 Qing Dynasty
lotus leaf plate

the world of functional reality. The contrast and the conversion between the real
world and the imagined space it provides enrich the decorative beauty of the
bionic shape.

30.2.2 Simulation of a Part

Simulation of a part occurs when bionic design is done for one or more compo-
nents of a piece.

Simulation of a part also has two forms: a part simulating the whole and a part
simulating a part.

Floral-rimmed ceramic vessels simulate a part in part. Bowls, plates, cups and
saucers usually have their rim fashioned in the shape of a flower or a leaf and their
body and foot in a geometrical form. The casualness of the free form floral rim
sets off the rigidity of the geometrical-shaped body and foot, while, at the same
time, the rigorous geometrical shapes of the body and foot accentuate the viva-
ciousness and naturalness of the free form of the floral rim. The interaction of a
free form with a geometrical form and the fusion of the two in a ceramic vessel
make the shape more meaningful and decorative.

30.3 Variety of Simulation Postures

“Posture generally refers to the appearance of an object under specific conditions.
It’s the result of the interactions between the object’s internal and external factors
and the manifestation of its material, chemical and biological properties under
external influence. It’s a visual form of content and is defined by its relevance to
space and time.” ““Shape” and “posture”, though different from each other in nature,
constitute the entire appearance of an object. “Shape” refers to the objective, tangi-
ble, rational and static existence of an object. It is a physical form with its specific
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sizes and physical features that can be viewed from a specific angle at specific time
in a specific environment. “Posture” refers to the total impression of “shape” of an
object when viewed at different levels from different angles. It is the real existence
of the object. It results from our subjective perception of it as a whole in static and
dynamic motions. Posture is ever changing for its time-dependence. Compared to
shape imitation, posture imitation is more complete, lively and dynamic. The shape
in the right posture displays more beauty, expression and distinction.

Floral-rimmed ceramic vessels mainly mimic the posture of a plant. Posture
simulation is divided into dynamic simulation and static simulation according to
the posture a simulation object is in.

30.3.1 Dynamic Simulation

Dynamic simulation captures the posture of a living thing (a plant) in motion, esp.
its most dynamic moment, and represents it in a visually unbalanced form. The
biomimicry shows a strong sense of instability in a moment of movement. Take
for example a carved celadon peony-rimmed wine cup from Yaozhou Kiln in Song
Dynasty (Fig. 30.3). It has six petals on the rim curled outward like a scalloped
lotus leaf, ready to reach out with a burst of energy. Other examples can be found
in jars with lotus leaf lids (Fig. 30.4), plates in similar shapes, etc., which were
popular in Yuan Dynasty. The lid is shaped as if it were a lotus leaf afloat on the
water of a pond being ruffled by the wind. The bionic simulation of the dynamic
posture renders rhythm and melody to a shape, strengthens its visual effect and
increases its aesthetic pleasure.

Fig. 30.3 Carved celadon
peony cup
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Fig. 30.4 Yuan Dynasty jar
with lotus leaf lid

30.3.2 Static Simulation

Static bionic simulation is a relative concept, defined as opposed to dynamic simu-
lation, for nothing is absolutely still in the world. A bionic work emulates the pos-
ture of a plant in relative stillness, which it keeps unchanged for a long period of
time. For example, flowers in full bloom and wide-open leaves are in a relatively
static state. Bionic vessels with rims in their shapes do not bring the viewer the
visual and spiritual enjoyment from dynamics and rhythm of life, but the pleasure
of peace and stability.

Vigor and repose as manifested respectively in dynamic and static simulation
through a floral-rimmed vessel are aspects of life in nature. They also render it its
decorative beauty.

By using bionics in their design and production, floral-rimmed vessels are fash-
ioned in shapes with unique decorative effects, which are further enhanced by var-
ied decorative motifs, multiple decorative modes, and diversified postures of life.

30.4 Conclusion

Ancient Chinese bionic ceramic vessels with floral rims are highly decorative.
Their shapes simulate flowers and leaves in dynamic and static postures in the
modes of the whole copying a part and a part copying a part.

The floral-rimmed ceramic vessels inspire us to tap the rich floral resources in
nature and opens up great potentials for our bionic design of ceramic products.
However, initiative is needed in the process of design. A bionic shape should be
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developed as a perfect integration of form and function in line with the require-
ments for utility and construction. It should be the vehicle of culture, expressing
ideas beyond words through a silent form with taste.
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Chapter 31

Study on Plants Community Succession

in Land for Coal Gangue Dump in Fushun
Mining Area

Chen Wang

Abstract On the base of site classification and site quality evaluation of land for
coal gangue dump (LCGD) in Fushun mining area, the plants community suc-
cession of LCGD were systematically researched and analyzed. The relationship
between dominant plants community succession distribution and soil fertility
was studied. It was achieved that there existed the regularity of soil fertility influ-
ence on plants community succession on LCGD in Fushun mining area. The for-
mation and distributions of natural existing plants community on LCGD were
investigated. The plants community succession law was secondary nudation-grass-
shrub-forest, which provided reliable evidence to recovery and recultivation of the
LCGD in Fushun mining area.

Keywords Land for coal gangue dump ¢ Plant community ¢ Succession * Soil
fertility

31.1 Introduction

The existing vegetation on land for coal gangue dump (LCGD) in Fushun min-
ing area was formed through encroachment, ecesis, aggregation and competition
of pioneer population, which has the character of primary succession [1]. There
existed given difference in constitution and structure level of plants community on
LCGD. It was concluded that there exist three different succession stages includ-
ing the dominant single population community, secondary dominant population
community and common dominant population community.

LCGD belongs to the secondary nudation in Fushun mining area. But the
plants population recovery has the characteristic of primary nudation, namely,

C. Wang (D<)
Academy of Art, Qingdao Technological University, Qingdao 266033, China
e-mail: dollywang @ 126.com

W. Du (ed.), Informatics and Management Science I, Lecture Notes in Electrical 237
Engineering 204, DOI: 10.1007/978-1-4471-4802-9_31,
© Springer-Verlag London 2013



238 C. Wang

the formation and succession of the plants community were the process of the
encroachment, ecesis, aggregation and competition of pioneer population. The
sites condition affected the ecesis and growth of plants so that the plants commu-
nity structures were relatively simple and incompetent of anti-disturbance [2—4].

The vegetation types in peripheral area affected the secondary succession of
vegetation community also. The thirty-six vegetation populations on dump in
Laohutai mine all belong to the local natural distribution populations. The com-
munity types also were common local vegetation succession. The long-term plants
community successions meet the general trend of secondary nudation-grass-shrub-
forest. It was explained by the arbor and shrub species including ulmus pumila and
lespedeza juncea presented in the quadrat investigation.

31.2 Influence of Soil Factor on Trend of Plant Community
Succession on Land for Coal Gangue Dump

Soil is a main environment factor for plant community. Plants community
succession was the process of inter-influence and interaction between plants and
soil. Former researches mainly concentrated on species constitution and structure
changes of plants, while considering soil factor change were on the opposite. As
the basic property of the soil, soil fertility played an important role for plant com-
munity [5-7].

From the correlation of dominant plants community distribution and soil
fertility in Laohutai mine dump, obvious negative relativity existed between
dominant plants community distribution and rapidly available phosphorus con-
tents. It was concluded that excessively high level of rapidly available phos-
phorus in the upper soil layer (about from 0 to 15 cm) had severe influence on
plants settlement, growth and distribution, and affected the succession of plants
community. So the more complicated plants community could not be formed in
the certain time.

31.3 Natural Vegetation Distribution Law of LCGD

31.3.1 Vegetation Distribution on Type I of LCGD

Table 31.1 showed that frequency, cover degree and multiple frequency of trib-
ulus tenestris, salsola collina, cynanchur anstrale and bidens paneiflora are 17.1,
23.6, 18.2, 14.4 %; 15.2, 26.3, 19.7, 10.1 %; 16.2, 24.9, 18.9, 15.3 % respectively.
The above plants were dominant ones, and belonged to xerophytia. So site type of
LCGD was drought and barren, which fitted for the growth of drought-enduring
plants.
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Table 31.1 Vegetation distribution on Type I of LCGD

Multiple frequencies

Plant Frequency (%) Cover degree (%) (%)
Tribulus tenestris 17.1 15.2 16.2
Lexlis sonenifolia 3.5 2.6 3.1
Solsola collina 23.6 26.3 24.9
Cynanchur anstrale 18.2 19.7 18.9
Srrndinena hirta 3.5 32 33
Bidens paneiflora 14.4 10.1 15.3

Table 31.2 Vegetation distribution on Type II of LCGD

Multiple frequencies

Plant Frequency (%) Cover degree (%) (%)
Bidens paneiflora 4.6 5.0 4.8
Cleistogenes spuarrosa 22.6 23.8 23.2
Cleistogenes caespitosa 22.6 25.3 239
Leourns collina 4.8 10.6 7.7
Solsola collina 25.1 16.3 20.7
Tribulus tenestris 11.3 6.5 8.9

31.3.2 Vegetation Distribution on Type II of LCGD

Table 31.2 showed that frequency, cover degree and multiple frequency of sol-
sola collina, cleistogenes spuarrosa, cleistogenes caespitosa and tribulus tenestris
respectively are 25.1, 22.6, 22.6, 11.3 %; 16.3, 23.8, 25.3, 6.5 %; 20.7, 23.2, 23.9,
8.9 %.

Except for ponieer plants, cleistogenes spuarrosa and cleistogenes caespi-
tosa, suitablely living at hill side or grassland, existed on the site type too. They
belonged to mid-drought-enduring herbage vegetation, which meant site con-
ditions were improved for plants growth. At Hongtou north hillside in Fushun,
existed two-year growing hippophae with average height 1.02 m, average ground
diameter 1.87 cm, and maximum height 1.5 m, maximum ground diameter 3.3 cm.
Three-year growing amorpha with average height 0.67 m, average ground diam-
eter 0.75 cm, maximum height 0.93 m, maximum ground diameter 1.7 cm, existed
at the same site also.

31.3.3 Vegetation Distribution on Type III of LCGD

Table 31.3 showed vegetation distribution of Type III of LCGD. The percentage
of pioneer vegetation was decreasing gradually, while plants fitting for mid-
survivable site type appeared gradually. srrndinena hirta played a dominant role
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Table 31.3 Vegetation distribution on Type III of LCGD

Multiple frequencies

Plant Frequency (%) Cover degree (%) (%)
Leourns collina 4.8 3.1 3.9
Tribulus tenestris 19.9 21.3 20.6
Srrndinena hirta 25.6 26.8 26.2
Solsola collina 19.7 12.6 16.2
Amaranthus retroflexus 7.6 5.7 6.6
Calystegia pellita 1.5 2.3 1.9

on the site type. These kinds of herbaceous plants were saline-alkali-enduring
and fitting for growth at hillside, grassland and rock land. Gradually the shrubs
consisting mainly of peripola sepium, lespedeza juncea lived at the Type III
of LCGD. These photophilous tree species were drought-enduring, barren-
enduring and strong vitality. Especially the roots of peripola sepium propagated
rapidly and clustered. Hippophae, amorpha, prunus sibirica, and zizyphus grown
on Type III of LCGD by reforestation. On the south hillside of the Hongtou
mountain in Fushun, exist three-year growing amorpha with average height
1.2 m, average ground diameter 1.55 cm, maximum height 1.40 m, maximum
ground diameter 2.3 cm. On the top of the Hongtou mountain, there existed
one-year growing zizyphus, with average height 0.21 m, average ground diam-
eter 0.20 cm.

31.3.4 Vegetation Distribution of Type IV of LCGD

Vegetation distributions of Type IV of LCGD were shown as Table 31.4. It was
indicated that there were almost no pioneer plants, except for the dominant
srrndinena hirta, hygrophilous herbaceous plants such as phragnites comma-
nis, themeda japonica etc., appeared at Type IV of LCGD too. The phenom-
enon meant that soil environment had been improved greatly and nutrient and
moisture content of the soil fitting to the growth of the hygrophilous plants.
Moreover, arbor and shrub species such as ulmus pumila, populus simonii, thuja
orientalis, and robinia pseudo-acacia by reforestation could grow normally on
Type IV of LCGD.

On the north hillside of Hongtou Mountain, there existed two-years growing
thuja orientalis with average height 0.83 m, average ground diameter 1.9 cm, max-
imum height 1.35 m and maximum ground diameter 4.2 cm. On the south edge
of Laohutai, there existed nine-year growing ulmus pumila with average height
4.6 m, average trunk diameter 5.2 cm, maximum height 7.5 m. On the north hill-
side of Hongtou Mountain, there existed six-year bastard acacia with average
height 2.3 m, average trunk diameter 1.9 cm, maximum height 7.5 m and maxi-
mum trunk diameter 4.5 cm.
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Table 31.4 Vegetation distribution on Type IV of LCGD

Multiple frequencies

Plant Frequency (%) Cover degree (%) (%)
Nleicotus albus 6.2 4.2 5.2
Plantago asiatica 4.2 6.5 53
Phragnites commanis 19.6 16.8 18.2
Themeda japonica 16.9 12.3 15.6
Srrndinena hirta 20.1 13.8 16.1
Lxeris soncnifolia 12.1 13.8 12.9
Aretmisia cupillaris 15.6 16.9 16.3

Table 31.5 Vegetation distribution characteristic on dump

Multiple frequencies

Plant Frequency (%) Cover degree (%) (%)
Cynanehum libiricum 6.9 7.2 7.1
Leourns collina 7.3 6.6 6.9
Solsola collina 14.5 15.2 14.8
Srrndinena hirta 16.8 17.1 16.9
Lxeris soncnifolia 10.3 9.5 9.9
Nleicotus albus 7.8 8.2 8.0
Plantago asiatica 8.7 7.6 8.2
Phragnites commanis 14.9 15.9 15.4
Themeda japonica 10.1 8.8 9.4

31.3.5 Vegetation Distribution on Dump

Dump is one kind of LCGD, where site conditions were relatively better and there
existed abundant vegetation species. From Table 31.5, it was shown that there
existed many vegetation species on dump where srrndinena hirta and phragnites
commanis were dominant population. On dump there existed reforestation trees
species such as rhus typhina, amorpha fruticosa, hippopha rhamnoides, robina
pseudo-acacia and ulmus pumila, and natural growing trees species including little
green populus and white ulmus pumila.

31.3.6 Diversity Analysis of Vegetation on All Site Types

Diversity analysis method is adopted to synthetically compare diversity of vegeta-
tion community on all site types. There existed variant vegetation communities on
different site types. Maximum diversity characteristic value between dump and
type IV of LCGD is 0.70, which meant that the difference between them is very
little. Because it was the longest time to stop discharging coal waste on type IV of
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LCGD, the natural growth condition is the best and near to the condition of dump.
It was concluded that the bigger the characteristic value of different site types was,
the more less the difference between them was.

In is dry and cold in Fushun area, so spontaneous recovery ability of vegetation
was poor. While artificial recovery could shorten recovery direction and period
of vegetation, and improve evolution velocity of vegetation. Therefore, artificial
recovery on abandoned field might be effective.

31.4 Conclusions

Achievements indicated that tribulus tenestris, solsola collina and cynanchur
anstrale were pioneer vegetation on type I of LCGD, whose characters were
drought-enduring and barren-enduring. Except for pioneer vegetation on type II
of LCGD, there existed cleistogenes spuarrosa and cleistogenes caespitosa, etc.
They were mid-drought-enduring herbage vegetation, which meant site conditions
improved better for growth. On type III of LCGD, pioneer vegetation decreased,
while vegetation fitting for mid-survivable site type increased, which meant site
conditions improved further. On type IV of LCGD, there were almost no pioneer
vegetation, while phragnites commanis, phemeda japonica etc., appeared domi-
nantly. The phenomenon indicated that soil environments were approaching to
common hill fields. Evolving trend of plants was from secondary naked soil, to
hassock, to brush, and to forest. Achievement could attribute to artificial recovery
on waste dump.
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Chapter 32

Research on Advanced Manufacturing
Technology Foresight of Chinese Furniture
Industry

Ming Chen and Jian-hua Lv

Abstract This chapter did a research on advanced manufacturing technology fore-
sight of Chinese furniture industry in the future 5-20 years. It comprehensively
expounded the technology foresight method, selected the initial optional items by the
Experts Meeting Method, analyzed manufacturing technology of Chinese furniture
industry in the future 5-20 years by the Delphi Method, and then forecasted and dis-
cussed the related key technologies which are useful to Chinese furniture industry.

Keywords Technology foresight * Advanced manufacturing technology
Chinese furniture industry ¢ Delphi method

32.1 Introduction

Technology foresight is a system research on scientific, technical, economic and
social development in the future in order to determine the strategic research area
and choose the technology group which has the largest contribution to economic
and social benefits [1].

At present, with the rapid economic growth, the strategic management is
becoming the main work increasingly. The demand of strategic technology predic-
tion is getting higher. The strategic prediction is not only the deduction and specu-
lation of future, but also the guidance of future. The research for future is using of
various resources allocation and effort to choose in many possible events under the
influence of many factors, such as external environment and constraints.

Due to the strict quantitative system model is too complex to make macro-
scopical policy decisions with many social factors that is difficulty to quantify.
Therefore, Technology foresight which can solve these problems developed and
applied [2].
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32.2 Research Methods

32.2.1 Research Methods

The Experts Meeting Method is used to select the optional items first, and the
Delphi Method is used to do investigation and statistical analysis on manufactur-
ing technologies of Chinese furniture industry in the future 5-20 years, and then
forecast the relevant key technologies.

32.2.2 Main Tasks

The development of society demands and technology trends on furniture
manufacturing fields are be analyzed. The Delphi expert questionnaire investigation
is taking place on the development of Chinese furniture manufacturing technologies
in the future. And the technologies innovation points are studied under induction
and analysis of technology foresight investigation.

32.2.3 Optional Items

According to related research, the optional items areas are divided into three areas:
furniture product research, development and design; furniture manufacturing and
integration manufacturing systems; information production and manufacturing
resource integration management technology [3].

From the next 5-20 years furniture industry trends starting, through the litera-
ture survey, expert meetings, foreign technology forecasts, and the status quo of
Chinese furniture industry, the optional items were designed in Table 32.1. The
expert meeting included 7 experts: 3 scientific researchers, 42.9 %; 4 industry
experts, 57.1 %; 4 senior professional title experts, 57.1 %; 3 intermediate title
experts, 42.9 %.

183 Questionnaire files were sent out, and 125 files were retrieved, the response
rate is 68.31 %. The respondents are as follows: 53 researchers, 42.4 %; 62 fur-
niture industry experts, 49.6 %; 10 furniture equipment manufacturing industry
experts, 8 %; 73 senior professional title experts, 58.4 %; 52 intermediate title
experts, 41.6 %.

32.2.4 Delphi Questionnaire Index System

The Delphi questionnaire index system includes 15 indexes, which was shown in
Table 32.2.
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Table 32.1 Furniture manufacturing technologies optional items

Optional item name

Area Serial number
Furniture product research, 1
development and design 2
3
4
Furniture manufacturing and 5
integration manufacturing 6
systems 7
8
9
10
11
12
13
14
15
16
Information production and 17
manufacturing resource 18
integration management 19
technology 20
21
22
23

Computer aided design (CAD)

Computer aided engineering (CAE)

Computer aided process planning (CAPP)

Concurrent engineering (CE)

Computer aided manufacturing (CAM)

Computer aided detection(CAI)

Computer integrated manufacturing system
(CIMS)

Numerical control (NC)

Flexible manufacturing system (FMS)

Group technology (GT)

Just-in-time production (JIT)

Lean production (LP)

Agile manufacturing (AM)

Agile manufacturing (VM)

Green manufacturing (GM)

Mass customization (MC)

Enterprise resource planning (ERP)

Bar code technology (BCT)

Product data management (PDM)

Product life cycle management (PLM)

Total quality management (TQM)

Customer relationship management (CRM)

Supply chain management (SCM)

Table 32.2 Delphi questionnaire index

Index Evaluation level

1. Familiar Omaximum; [Jlarger; (Jmedium; [Jsmaller;
CJminimum

2. Important level to Chinese furniture industry [Jmaximum; [Jlarger; [Jmedium; [Jsmaller;
CJminimum

3. Technical level of China compare with lead- [JLeading; [JEquivalent; [JBehind 5 years;

ing countries [OBehind 6-10 years
4. R&D foundation [great; [Jgood; [Jgeneral; [poor; [Jvery poor
5. Technology development way Oindependent research and development; [Jjoint

. Independent intellectual property rights in

next 5 years

. Upgrade traditional furniture industry role
. Industrialization prospect

. Improve industrial competitiveness role

development; [Jre-innovation; [Jimitation;
Cintroduce
OYes; [INo

Omaximum; [Jlarger; (Jmedium; [Jsmaller;
[Jminimum

Omaximum; [Jlarger; (Jmedium; [Jsmaller;
CJminimum

Omaximum; [Jlarger; (Jmedium; [Jsmaller;
[Jminimum

(continued)
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Table 32.2 (continued)

Index Evaluation level

10. Industrialization cost COmaximum; [Jlarger; Jmedium; [Jsmaller;
Cminimum

13. Realized industrialization time [in 5 years; [16—10 years; [Jlonger than 10 years

14. Recommended measures (please choose 3  [Jpersonnel training; [Jupdate equipment;

items) Oimprove basic research; [Jincrease investment

in R&D; Ostrengthen research and industry
cooperation

15. Your proposals (please comment freely): Please fill in here

32.5 Delphi Questionnaire Analysis

These options: maximum, larger, medium, smaller, minimum, respectively repre-
sent N1, N2, N3, N4, and N5. Then the index is:

Index = (100 x Ny +75 x Ny +50 x N3 +25 x Ng)/ Nayg~~ (32.1)

N,y 1s the number of all feedback experts.
In this study, the indexes use the above calculation method is as follows:

Lindex ~ Index on importance of technology;

Tindex Index on the reform and enhancement of traditional furniture industry;
Eindex Index on prospects for industrialization;

Cindex Index on enhancing industrial competitiveness;

M40« 1ndex on industrialization cost;

When calculate industrialization cost, the Eq. 32.2 is used to maintain the con-
sistency of each index.

Mindex = (100 x N5 + 75 x Ny 450 x N3 +25 x N2)/ Noyg~ (32.2)

The maximum calculation method would be used when analyzing Chinese fur-
niture industry technology gap, R&D foundation, development way, independent
intellectual property rights in next 5 years and other issues.

When we judge a technology gap compared with the leading countries, Ny,
N2, N3, and N4 respectively stand for “Leading”, “Equivalent”, “Behind 5 years”,
“Behind 6-10 years” compared with leading countries. The most chosen option is
a final value for it.

The comprehensive economic benefit analysis include E;,, 0> Cipgex a0d M}, 4,
WM;, 1, =100 — M;,40,). In the Eq. 32.3, industrialization cost is the “invest-
ment”, and the prospect for industrialization plus industrial competitiveness is “out-
put”, the comprehensive economic efficiency index is output divided by input.

ECOjpgex = 0m‘put/1nvestment =(Eindex + Cindex)/Mi/ndgx (32.3)
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32.3 Discussion on Research Results

According to the Delphi survey statistics, the investigation was made on indicator
system of statistics, including the evaluation of importance on technology, the evalua-
tion on research and development of technology, economic benefit analysis and so on.

32.3.1 Evaluation of Importance

According to the evaluation results of investigation, the importance index of 23
items present the continuous normal distribution, with relatively concentration of
exponential distribution, and the mean value is 69.6, which shows most experts
recognized most items have important effects on the development of Chinese fur-
niture industry. The top 10 items were shown in the Table 32.3.

32.3.2 R&D Level and Capabilities

According to the investigation data, 10 items are lagged behind the developed
countries 5 years, accounting for about 43.5 % of the total. 13 items are lagged
behind the developed countries 6-10 years, accounting for about 56.5 % of the
total. Therefore, we can draw conclusions that most manufacturing technology of
Chinese furniture industry is lagged behind the developed countries 5—-10 years.

According to the investigation data, 82.6 % R&D foundation of items is fair
or poor, 17.4 % is good. The respondents believe that 23 items should be devel-
oped by independent or joint development way. Not an item is recommended by
experts through introduction, imitation, or re-innovation, which shows the R&D of
Chinese furniture manufacturing field enters the stage of “relying mainly on inde-
pendent research, supplemented by joint development”.

Table 32.3 The top 10 items of I;,,4,,

Serial number Optional item name Lindex
5 CAM 85.1
8 NC 83.2
17 ERP 80.2
16 MC 80

10 GT 79.8
9 FMS 79

11 JIT 76

18 BCT 75.8

1 CAD 75

3 CAPP 71
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32.3.3 Economic Benefit

According to the investigation data, the top 10 items with good industrial pros-
pects are: CAM, NC, ERP, MC, GT, FMS, JIT, CAD, BCT, and PDM, which are
focus in information and NC technology.

The top 10 items with the better role in upgrading competitiveness are: CAM,
NC, MC, FMS, ERP, GT, BCT, JIT, CIMS, and CE, which are focus in informa-
tion, NC and JIT technology.

Eindex mean value is 47.9, and the top 10 items with lowest industrialization
cost were shown in the Table 32.4. ECO mean value is 2.78, and the top 10
items were shown in the Table 32.5.

index

32.3.4 Industrialization Time

Research shows 20 items would achieve industrialization in the next 6-10 years,
accounting for 87 % of all, 3 items would achieve industrialization over the next
10 years, accounting for 13 % of all. This result reflects that the experts generally

Table 32.4 The top 10 items with lowest industrialization cost

Serial number Optional item name Mindex
1 CAD 65.2
10 GT 61.2
9 FMS 61
18 BCT 58.7
17 ERP 58
16 MC 57

6 CAI 55.3
23 SCM 55.1
22 CRM 54.7
19 PDM 52.8

Table 32.5 The top 10 items of EC O;,4ex

Optional item

Serial number name Eindex Cindex Mindex ECOindex
1 CAD 73.8 72 65.2 4.19

10 GT 77 76.6 61.2 3.96

9 FMS 75 78.8 61 3.94

17 ERP 79 78.2 58 3.74

16 MC 78.6 79.6 57 3.68

18 BCT 73.6 74.8 58.7 3.6

5 CAM 84.9 82.9 514 3.45

8 NC 82.4 80.8 47.4 3.1

23 SCM 69.3 65.3 55.1 3

19 PDM 72 66.5 52.8 2.94
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Fig. 32.1 Recommended
measures

a. personnel training;b. update equipment;c. improve basic
research;d. increase R&D investment;e. strengthen research &
industry cooperation

believe the manufacturing capacity of Chinese furniture industry will reach a
higher level through the construction and development in the next 10 years.

32.3.5 Recommended Measures

The main measures were recommended through calculation and discussion of the
expert selection proportion of 5 indicators. The result is expressed by the percentage
of choosing a particular indicator number and the total number, which were shown
as the Fig. 32.1.

32.4 Summary

This article has a data research on advanced manufacturing technology foresight
of Chinese furniture industry in the future 5-20 years, makes systematic analysis
on the status quo and technology application prospect, and does some judgments
on the development of technology.

It determines the initial options by the Experts Meeting Method, and analyzes
manufacturing technology of Chinese furniture industry in the future 5-20 years
by Delphi Method, and then foresights related key technologies. It elaborates on
the status quo of manufacturing technology of Chinese furniture industry.

It analyzes the key manufacturing technologies for Chinese furniture industry,
judges the furniture industry technology needs, and provides a reference for select-
ing focus of development.
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Chapter 33
Analysis on Context of National Games
Material for Industrial Development

Ya Liu and Fusheng Jang

Abstract Liaoning province revitalizing old industrial bases become the inevitable
choice. Liaoning has a long sporting tradition of sports and sports province, Liaoning
sports in the country is always in a leading position, always enduring position.
Liaoning has a unique sports management system, the initial comprehensive sports
service system, in a leading school sports innovation system, increasingly shape the
city’s industrial market and physical characteristics, as well as legal and scientific
protection system. These are distinct advantages in Liaoning sport and features; it is
bound to revive the old industrial bases play an important role.

Keywords Strategy analysis ¢ Context of national games ¢ Industrial development

33.1 Introduction

Twelfth National Games will be held in Liaoning Province, Liaoning Province,
which sports to bring a new strategic adjustment of the good opportunity,
but also can make an important contribution to the revitalization of Liaoning
Province [1]. Sports are a regional economic power and an important mani-
festation of the degree of social civilization, sports, Liaoning province revital-
izing old industrial bases to become the inevitable choice [2]. Liaoning has a
long sporting tradition of sports and sports province, Liaoning sports in the
country is always in a leading position, always enduring position [3]. Liaoning
has a unique sports management system, the initial comprehensive sports ser-
vice system, in a leading school sports innovation system, increasingly shape
the city’s industrial market and physical characteristics, as well as legal and
scientific protection system [4]. These are distinct advantages in Liaoning
sport and features; it is bound to revive the old industrial bases play an impor-
tant role [5].
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33.2 Liaoning Provincial Sports Development Strategy

Since reform and opening, Liaoning Province, has scored brilliant achievements
in sports in the country always stay ahead of the trend, the world’s major sporting
events in the outstanding performance to win the honor for the country, as China’s
“Olympic glory Plan” and “fitness plan” made important contributions. Summary
of competitive sports, Liaoning Province, the successful experience of Liaoning
Province sports strategy for sustainable development, research, Liaoning Province,
sports success of the excellent results achieved, not only for themselves and their
sport, Liaoning Province, sustainable development is of great practical signifi-
cance, and the development of the national sports has a good reference [6].

33.2.1 Development of Liaoning Sports Achievements

Liaoning has 20 years of sports glory, once known as the province of sports, sports
province, has been called “Liao boss” of the title. Liaoning, a major player in the
international gold medal game to get more medals and more, the sports industry
has a certain size. Liaoning, sports scores, a comprehensive evaluation in the fore-
front. The end of 2002, Liaoning players on the Olympic Games and other major
international competitions won 214 world champions, accounting for 13.3 % of
world titles (National 1,806), the highest record of over 196 world, accounting for
8.1 % (National 1,086), Liaoning players also get 158 gold and 180 Asian Games
gold medal. Can be said that Liaoning is China sports arena sports an evergreen
tree. However, the delegation of Liaoning on the 10th National Games stadium
and even missed the top three, five Games since the record low score, Liaoning
sports has encountered unprecedented difficulties [6].

33.2.2 Strategy Development, Liaoning Sports Features

Liaoning is a low level of economic and social development, and competitive sports
in the country is always in a leading position, always in the position of enduring
development thanks to its unique strategic planning, Liaoning Sports distinct advan-
tages and characteristics. Liaoning, a non-competitive sports development strategy
for balanced development of the “two line” mode, point to line to line with faces.
That is centered on Shenyang-Dalian line, westward to Jinzhou City. Shenyang,
Liaoyang, Anshan, Yingkou, Dalian, Jinzhou connected line, and finally spread to
the surface, to each other. Sports development should rely on urban development,
economic conditions and the main line of development, so that the development of
Liaoning sports and economic development strategies should take the same “two
line” mode, combined with the urban status and population characteristics of sports
development, the implementation of a purpose, targeted development strategy to
achieve the optimization of the regional internal and external coordination [7].
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33.2.3 Liaoning Province Sports Development Strategy
to Implement Specific Measure

Seek to increase the professional athletes with Code, combined with the origi-
nal preparation of the new configuration. Based on historical results, take on the
role and other factors to ensure the needs of key projects, taking into account the
potential advantages of project development, and strive to increase the gold medal
point, change the situation of less competition for gold items. Enhance table ten-
nis, athletics, football, basketball, volleyball, speed skating, freestyle skiing,
shooting, archery, women’s cycling, weightlifting, women’s hockey, wrestling and
other advantages of the project [8].

Explore the potential and energy to find from its own advantages, and to
strengthen the incentive system of the building. Now take the gold medal tasks
linked with the personal reward is a very effective incentive. Improve the incentive
system; the athlete’s performance will have a more substantial increase. Improve
the province athletes, coach’s treatment, in order to create better living conditions
for the training, to encourage them to create outstanding results, the provincial,
national glory.

Established to consolidate the development of “national high-level sports
reserve talents base” and the provincial reserve individual talent base, so that
“key provinces and cities have an advantage, the county has a fist, the traditional
school.” According to the ratio of 1:3:12 to adjust the basic structure, the forma-
tion of provincial outstanding sports teams (line), sports school (secondary), at all
levels of amateur sports (three lines) of the echelon structure of the number system
and the size of the training. Change the brain drain of talent out. Northeast in the
training mechanism, the implementation of diverse forms of ownership, organiza-
tional forms, and train paid, the formation of a complete set of sports reserve per-
sonnel training system.

Mobilize the enthusiasm of all sectors of society, organized at home and abroad
to enhance the ability of high-level sports competitions. Encourage and support
businesses, schools and individuals to invest in sports competitions, sports compe-
titions to achieve diversification. Organize various competitions, both to meet the
level of outstanding sports teams need to improve movement, but also to expand
the sports influence and enrich people’s leisure life purpose.

33.3 Strategic Developments of Mass Sports in Liaoning
Province

Liaoning, China’s sports career as a representative of the development of sports
in China have made, had a glorious history, social and economic development of
Liaoning also play an active role in revitalizing old industrial bases in large-scale
development, Liaoning mass Sports will also play a significant role.
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33.3.1 Liaoning Province, the Achievements of Development
of Mass Sports

Physical fitness, Liaoning Province, perfecting service system: well-organized,
well-developed network of service in place; Sports Association community
organizations to develop rapidly; community, town sports organizations focused
remarkable achievements. 14 City, Liaoning Province, a total of 47 urban areas,
city streets, a total of 551 community 4,832, a total of 4,512 urban communi-
ties. According to statistics, the end of 2003, Liaoning has 50 communities were
awarded National Sports advanced communities, 114 communities in a provin-
cial-level advanced sports community. There are 1,016 rural towns across the
province, villages 15,661. According to statistics, Liaoning Province, 26 rural
counties, was named the National Sports advanced counties, 43 townships was
named National Sports advanced town, there are 349 towns was named provin-
cial advanced sports towns in the country’s “five fitness activities, hundreds of
millions of people, “the selection of activities in a total of more than 350 rural
towns in Liaoning was rated advanced. According to another survey indicates
that the current proportion of the population in Liaoning City Sports has close
to 50 %, the proportion of rural sports has reached 40 % in the domestic leading
position.

33.3.2 Liaoning Province, Characterized by the Development
of Mass Sports Strategy

Liaoning has been good on the traditional mass sports, riding and shooting
sturdy, heroic Manchu culture and sing and dance, the indomitable Korean cul-
ture, mass sports is a nation the most civilized, most advanced, most healthy
symbol. Liaoning Province, a total of 44 ethnic minority population of 655 mil-
lion, accounting for 16 % of the province, including the Manchu, Xibe inhab-
ited by the number of Liaoning ranks first. More than a million ethnic Manchu,
Mongolian, Hui, Korean, and Xibe, these five old ethnic minority households
in Liaoning, in its long-term production, life process, the formation of a strong
ethnic flavor, and a number of local features traditional sports. According to
statistics, Liaoning Province, traditional ethnic sports 110 or so. Northeast
Yangko, stilt-walkers, stilts Yangko, dragon dance, lion dance, winter swim-
ming and other projects is still very hot. Civil shuttlecock, skipping, etc. are
still young people are fond of fitness activities. Especially in winter ice sports
such as skating, playing ice hockey, skiing, skating car, playing with tops, etc.,
has become the most representative of the physical characteristics of the mass
content of Liaoning, Liaoning to the cold earth soil adds unique color and
charm.
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33.3.3 Strategy Development of Mass Sports, Liaoning
Province, the Implementation of Specific Measures

Build and manage a gym, fitness paths, fitness plaza, fitness park, fitness center
and other mass public health establishments, for the majority of the people to
provide the necessary sports facilities and sports services, to facilitate the peo-
ple locally to participate in sports activities; establish and improve the people
at all levels sports organizations, to strengthen social sports instructor team-
building and management, the formation of social organization of mass sports
network; improve the national physique monitoring system, provincial and
municipal levels, to guide the masses of scientific training, to enhance the effect
of exercise; hold regular, new and interesting people physical activity, promote
health, scientific and civilized way of life, well organized on an annual fitness
activities; regular Minority Games, Peasant Games, Games for the Disabled,
consistent implementation of the characteristics of sports activities for the
elderly.

All levels of government and education, sports administration, and actively cre-
ate “young ice winter camp” activities of the brand. Physical construction of tra-
ditional schools do a good job, we will focus on project layout, organize family
competitions. Actively offer a variety of youth sports clubs give full play to its
radiation, driving school sports activities carried out. Traditional items of all kinds
of sports at all levels of school construction, so that from an early age, for the
best sports teams and sports institutions to deliver more of the best sports reserve
talents.

Work with farmers to rural sports targeted to towns focus on grassroots-ori-
ented and unique. Actively implement the “hundreds of millions of farmers Fitness
Project”, to run the annual “Village fitness big ring activities” to promote rural
sports work, really loved by the farmers, for rural areas carry out sports activities.
Focus on cultivating a number of organized bodies, there are sports activities, the
backbone of the sport tourist towns.

To strive for advanced sports community as an entry point into the community
to promote sports activities. Continue to build “community fitness of the General
Assembly,” the brand, drive and attract more residents into the community fitness
activities in the past. To carry out unique, colorful mass sports activities. In the
residential development and urban planning, to ensure that every community have
built a standard indoor and outdoor fitness venues, construction of sports parks, fit-
ness plaza, a fitness center.

Government focus on supporting the construction of sports facilities, pub-
lic welfare, mass sports organizations and sports activities to set up community-
based. Encourage and support enterprises, institutions and individuals to invest in
the construction of sports facilities, sports competitions and holding mass events.
Public sports facilities and institutions owned enterprises stadiums, should be open
to the public, to fully enhance the utilization of sports facilities, to achieve social
and economic benefits.
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33.4 Liaoning Provincial Sports Industry Development
Strategy

Liaoning Province sports industry has begun to take shape, development potential;
remarkable body of industry, sports led to mass sports, amateur training, venue
construction, sports training and the rapid growth of consumer markets, most
notably the football industry the country in a leading position, physical charac-
teristics in Liaoning football lottery spending, sports performance market was on
fire, growing sports facilities, the development of mass sports activities continues
unabated, the sports industry investment diversification begun to take shape, the
gradual establishment of sports talent market, further inventory of tangible assets.
Sports industry in the Northeast market, but still in its infancy, sporting goods
manufacturing industry in a weak link in the overall level of urban and rural sports
consumption is still relatively low, a larger room for development, sports manage-
ment group is not able to meet the needs of the consumer market, the sports indus-
try management level has yet to be improved.

As the vigorous development of mass sports and good sports momentum, driv-
ing the rapid development of the sports industry, sports industry but also for the
rapid development of mass sports, sports play a role in fueling. Sports industry pre-
sents diversified investment trends. Liaoning Province, the main industry, the sports
physical form the basis of developed simultaneously, the coexistence of diverse
forms of ownership, joint development of the sports industry, a new pattern.

33.4.1 To Develop as the Center of Shenyang Ice and Snow

Shenyang Ice and Snow Tourism prestigious, has formed a snow art, snow art,
snow sports, snow play, ice and snow travel, ice food chain, including ice and
snow culture. But snow and cultural facilities are more limited, yet large-scale,
centralized distribution, has gathered a wide range of effective participation of
snow cultural space.

Ice and Snow Festival in Shenyang Hui Shan should find a more appropriate
theme, more attractive to consumers. Experts point out that Liaoning is expected
in the near future becomes the center of the Asian cross-country skiing. With inter-
national competition, the contractor can not only improve the high-level competi-
tive sports level, from the perspective of the tourism economy, can form a view
tourism as a core race, outreach to the travel service system, resulting in huge eco-
nomic gains, sports travel and sports competitions, perfect snow and ice combina-
tion of ice and snow sports to promote sustainable tourism development.

Ice and snow sports in the development of tourism resources, should focus on
the coordinated development of related industries, such as skating, skiing equip-
ment, production, research and development; tourism products, development and
production of souvenirs.
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To take full advantage of sports institutions of higher education resources,
timely set in higher institutions sports snow sports professional direction or tour-
ism-related courses, for the snow sports market tourism professionals, have to
ensure that the tourism market for snow sports management more scientific and
standardized. Strengthen the snow sports tourism market forecast analysis and
business management training.

Tap China’s traditional education, national sports, folk sports tourism and cul-
tural resources, and to inherit and carry forward, is the trend of sports tourism.
Sport Ice and Snow Tourism also use the advantages of multi-ethnic northeast;
mining winter national sport, ice and snow build sports and cultural tourism.

33.5 Conclusions

Liaoning Sports in the development strategy should be held in the Twelfth
National Games as an opportunity to focus on overall development, always with
the construction of Liaoning, Liaoning sports closely linked to well-off society,
from the perspective of the whole concept of thinking about development strate-
gies. Sports, mass sports, the sports industry, “Trinity” interdependence, mutual
promotion and coordinated development model, building a comprehensive well-
off society in Liaoning Sports initiative, a comprehensive sports and objective
requirements to build a moderately prosperous society.
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Chapter 34
Research of Shale Gas in China

Haifeng Chen, Miao He, Bing Han, Zhonglin Li and Peihai Li

Abstract The shale gas is an efficient and abundant energy sources in the world,
and is an important alternative energy resources in the future. Accordingly some
countries give their attention to it. However, our country is late in this field. With
the support of our country, shale gas research has very progress. The research-
ers commenced their study in the early period of 21st century. Shale gas research
is mainly concentrated in aggregation conditions and potential evaluation of
resource, evaluation favorable areas, development conditions, etc. In order to pro-
mote the exploration and development of shale gas in China, it must strengthen
international cooperation. The chapter introduces the status and progress of
China’s shale gas and gives some suggestions.

Keywords Shale gas * Resource investigation and evaluation ¢ Energy resource

34.1 Introduction

Energy resources is indispensable important material resources for the human
survival, economic development and social progress [1]. With China’s rapid
economic development, China has become the second largest country in oil
imports and consumption all around the world. According to the forecast by
2050, annual energy consumption will reach 38 billion tons of standard coal
(equivalent to 3 times in 2000) and China will become the world’s largest
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energy consuming country. Energy issue has become more and more serious.
If our country does not lead to speed up the development of new and renew-
able sources of energy as an alternative energy, it will probably be out of stock.
Therefore, finding and exploitation of new energy is the main way to solve our
country’s future energy problems [2]. Unconventional oil and gas resources are
good alternative energy, and shale gas is most potential and giant reserves in the
Unconventional oil and gas resources. It has very enlightenment to our country
that U.S. shale gas exploration and development achieved great success, many
country starts to research it, our country also give their enough attention to it.
It is estimated that shale gas resource can each 456 x 10'2 m3 in the world, and
china is about 26 x 10'> m? which destined to become the primary energy in the
future in our country [3, 4].

34.2 Research Situation in China

Shale gas is a very important unconventional natural gas resource which mint
from shale and accumulation in absorption and Free State [5, 6]. It exists in dark
mudstone and shale high content of organism and good organic type. Compared
with conventional natural gas, shale gas development has the advantages of the
exploration of long life and production cycle [7, 8]. Shale gas major ingredi-
ent is alkane, which accounted for 85 % methane (CHy), and a small amount of
ethane (C,Hg) and Propane (C3Hg) and butane (C4Hjg), in addition to general also
contains hydrogen sulfide (H;S), carbon dioxide (CO;), nitrogen (N») and water
(H20), Etc.

shale gas in China has the following basic features: Lithology is consist of
abundance of organic matter in the dark mudstone and dark shale and high carbon
shale and the sweat bituminous shale; the rock composition is generally 30-50 %
of the clay minerals, 15-25 % of the silty (quartz particles) and 2-25 % organic
matter; shale gas comes mainly from a biological effect or thermal maturation
cleavage; which has high organic matter thermal that evolution of the total organic
carbon content is generally greater than 2 %; shale gas is an “Self-generation and
self-accumulation” and “continuous-type” of resources; pore is generally less than
12 % and penetration is general poor which with the degree of development of
cracks that there are significant changes, natural fracturing and cracks can greatly
improve penetration; Occurrence state of the shale is Change greatly, but adsorp-
tion and dissociative adsorption state is the most common. Shale gas reservoir is a
hidden reservoir, which does not require conventional traps exist; shale gas reser-
voir depth in a wide range of changes [9, 10].

America is the earliest and successful countries on production shale gas in
the world. As early as 1921 America began shale production, and then it doesn’t
attracted the great attention of people. But until the late 1970s, because of conven-
tional resources shortage and high crude oil prices, experts and scholars started
to put the focus on shale gas research, from that time shale gas research input
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phase of rapid development. Shale gas production greatly eases the oil shortage
crisis of America. To the present its annual production is more than 200 x 102 m?
which is far more than convention gas production [11, 12]. After the United States,
Canada, Australia, Europe, China, Russia, India and other countries and regions
have begun to research shale gas.

34.2.1 Investigation and Evaluation

Shale gas researches started relatively late in China. In the early of this century our
country started to pay attention to it, and the foreign information were collected,
especially American exploration and development experience. Due to the high
degree of attention and strong support by the government, now it has become a hot
research topic. In 2004-2008, Strategic Research Center of Oil and Gas Resources
of Ministry of Land and Resources and some academic and institutions began to
shale resource evaluation studies, in 2009, the Ministry of Land and Resources
develop prospect region optimization of shale gas based mainly on “chongqing-
guizhou-hubei” and north region. In 2001, for the purpose of further deepening
Forerunner zone of shale gas research and studying resource evaluation method
and favorable region optimization standard of shale gas, it has launched favorable
region optimization and resources potential evaluation of shale oil and gas in the
whole country subject, and two appraisal wells are drilled, shale gas resource data
are obtained, provided the basic data evaluations of shale gas resources. Better
economic and social benefits are getting, and this application can improve the pro-
ductivity development in shale gas [13, 14].

At present, the evaluation of shale gas research work into the actual survey
and experimental phase. CNPC develops shale gas exploration work in weiyuan-
changning-shaotong-fushun-yognchuan of Sichuan basic southern, about ten
appraisal wells are drilled, which the wei201 well obtains the initial production
10,000 m2/d, and ning201 well is 14,000 m2/d. China Petroleum and Chemical
Corporation examined favorable zone in jiannan and huangping of eastern
Guizhou and southern Anhui and northeastern Sichuan. Many appraisal wells are
drilled, which the jian111 well obtains shale gas and anshenl well gets shale oil—
gas. According to The Zhangjiatan shale of the Mesozoic Yanchang Formation,
Yanchang Oil Group company start shale gas exploration, four exploratory have
achieved a breakthrough.

At present, China has made certain achievements in shale gas exploration.
Especially in southern of China exploration has been done more work. By many
experts’ efforts China has broadly identified shale gas resources distribution in
Chinese land and sea areas and its reserves have been estimated. Up to now the
Ministry of land and resources and experts has been found a number of shale gas
occurrence favorable regions, including the South of China, North of China, North
western of China and qingzang. It has laid a solid foundation for the future of
shale gas in actual mining in China.
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34.2.2 Basic Research

After the study of abroad information, evaluation of progress and understanding
of foreign high technology and experiment, China has also launched a comprehen-
sive basic research on shale gas. Understanding the geological conditions of shale
gas is helpful to the exploration and development. So in this aspect our country
has done a lot of work. Shale gas research is mainly concentrated in aggregation
conditions, potential evaluation of resource, evaluation favorable areas, and devel-
opment conditions.

Such as, through comprehensive analysis of shale gas reservoir forming mecha-
nism, Zhang jinchuan think that the basic geological conditions of forming com-
mercial shale gas reservoirs exist in many basins in China [9, 10].

In 2012, Northeast Petroleum University Lu Shuangfang Research on the val-
uation criteria of shale oil/gas which is conducted so as to accurately assess the
resources potential of shale oil and gas. After making statistic analysis of the geo-
chemical index of hydrocarbon source rock layers in five areas such as Songliao,
Hailaer, Jiyang, based on the characteristic of triple-division between the oil con-
tent and TOC of source rock, this chapter classifies shale oil/gas into three levels
of resources in terms of enrichment degree: scattered (ineffective) resources, low
efficient resources and enriched resources. In practice, TOC variable values in well
profile obtained by TOC-logging correspondence can be used to draw the TOC
isopach map and calculate the resources amount of different levels. Then com-
bined with the evaluation criteria, TOC and Ro isopach maps are superimposed to
identify the favorable shale oil/gas areas [15].

In addition, in the aspect of shale gas formation kinetics mechanism, shale for-
mation mechanical parameters, generating conditions, shale gas geophysics evalu-
ation method and technology, horizontal well technology, horizontal well fracture
technology our country has also done some research [14, 16].

34.2.3 Others

To be able to better research, develop, use of shale gas, our country has set up a
number of national key laboratories, research centers (institute) and others special-
izes in shale gas research which actively involved in the study of shale gas.

China also strongly support the research of shale gas, in 2007, the Chinese
Petroleum Corporation and the United States XinTian oil companies signed the
joint research agreement of Weiyuan shale gas. Further the period of Obama vis-
ited China, signed China and the United Stated memorandum on cooperation in
the shale field. Some project has been project, 973,863 research projects and inno-
vative projects both have shale gas project. In order to provide a good exchange
of shale gas condition for the researchers, professional conferences on natural
gas hydrates are frequently held, such as in 2009 International Symposium of the
country shale gas is held in Wuhan.
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34.3 Conclusion

The area having the conditions of the formation of shale gas in our country is vast.
And its reserves are abundant. Shale resource is about 26 x 1012 m?,

Shale gas researches started relatively late in China. It relies on the country,
strengthening the basic research of shale gas, as early as possible in order to real-
ize the actual exploration of shale gas.

In order to promote the exploration and development of shale gas in China, it
must strengthen international cooperation.

In short, shale gas as a clean, efficient and abundant energy sources, will

replace coal and oil to become the twenty-first Century energy.
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Chapter 35
Research on Football Flight Trajectory
Based on Aerodynamic

Zhaonian Wang and Rui Jiang

Abstract The purpose of this research is to play football due to the effects of
various conditions causing the ball to the rotation curves of the basic characteristics
of the evaluation, and then from the air dynamics study of air in the ball rotation
changes is how to affect ball flight. This article through two experimental test to
investigate the football in the aerodynamic characteristics. In the first experiment,
the hypothesis of a football not rotates at different speeds, start, and measurement
and analysis of every ball flight trajectory. Second experiments using the same fir-
ing speed launched the football, but with a different spin conditions (in all cases
to the axis of rotation is horizontal). Again, on each flight trajectory measure-
ment drag lift coefficient. This information is used to simulate the three typical
game and foot shocks, but also to the offset distance and weather conditions were
measured.

Keywords Aerodynamics ¢ Flight trajectory ¢ Football

35.1 Introduction

This part of playing football curve research focuses on the impact of a typical
movement, the spin of the ball flight results. The aerodynamics of sports balls,
many scholars study results show that the drag and lift coefficients is the speed
of rotation function and the function of the surface roughness [1]. Therefore, the
seams of a football will play an important role in the flight of the ball through the
air. Measurements to calculate the drag and lift coefficients to control the football
track. These can be used to simulate a variety of launch conditions for flight
football [2].
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35.2 The Experiment of Football Flight

35.2.1 A Test: No Spin Applied to the Speed Range

Football is a test with a diameter of 215 mm, 420 g, and the swelling pressure of
75.8 kPa. The startup speed from 17 to 31 m/s, and provide a good range of data
around the average ball 25.4 m/s, the experimental setup shown in Fig. 35.1. It set
the speed record of 240/s and 1/1,000 s capture time [3].

The second camera (camera) shot each level of ball flight distance of 10 m.
The purpose of this camera is monitoring the shape of the trajectory of each ball.
Camera records the speed of 120/s and 1/500 s capture time [4].

And then use a dedicated image analysis program (RichimasV1.0), for the
coordination of these two cameras for data collection, it can be used to calculate
the launch conditions and trajectory for each test.

35.2.2 Experiment 2: Mutarotation, Isokinetic

The test is repeated using a constant 18 m/s emission rate, but to teach from
211 to 224 rad/s different back spin to the ball (spin axis remained in all cases.).
Experiment 2 used the football is a diameter of 218 mm, 430 g, when inflated to
75,800 kPa ball.

35.3 Data Analysis

Coordinate and time data is used to measure the trajectory and lateral variation (X)
and vertical displacement (y). The original data will be used to carry out a two test
with time X and Y changes, using the following equation [5]:

x = at + bt* (35.1)
y =ct +dt? (35.2)
Fig. 35.1 Diagram of
experimental system @ S
Football .
Test nstrument

N

D Camera 2
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Through an example can be seen, as shown in Fig. 35.4. As long as the two
coefficients A, B, C and D each trial found, these can imitate football flight lift and
drag coefficient were determined the trajectory [6].

Football in the flight trajectory of the simulation model is a step by step, the
model is affected by two forces are, FD and FL resistance caused by weight, and
eliminate the influence caused by, in these conditions and the ground appears cer-
tain angle on the strength and speed diagram of Fig. 35.2.

The equations of motion can be derived, which can solve the acceleration and
the vertical direction:

d
mdt (vsin@) =mg — Fysin@ — Fjcosf (35.3)

d
m . (vcos@) = —F;cos6 — Fysinf (35.4)

These equations can be rewritten, with limited differences in processing:
mé(vsinf) = §1[mg — Fysin0 — Fjcos6] (35.5)
mé(vcos®) = 81[—Fycosf — Fysinf] (35.6)

Comparison of different strength and a putative Fd, according to the following
speed square equation:

F; = CdpAv2 (35.7)

Fi = _CipAv? (35.8)

N = N =

For the objectives of this model, it is assumed that the trajectory of the drag and
lift coefficient remains unchanged. And p, A, v, Cd and Cl to a given value, V and
theta initial values, with a small period of time the ball is calculated step by step
trail. Test 1 trajectories using a 2.5 ms time and initial test of Cd is equal to 0.3

Fig. 35.2 The force analysis F
of football
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and equal to 0 (no rotation of the ball) [7]. When using an iterative algorithm to
determine the trajectory simulation and measurement value by minimizing the dif-
ference between. The algorithm is a generalized reduced gradient solver, (GRG2)
nonlinear optimized code.

35.4 Experiment Result

Figures 35.3, 35.4 shows the drag and lift coefficients change more and more spin.
In order to organize the data, only the modulus has been drawn. In other words,
the negative lift coefficient and found that the top of the rotation, has been given
a lift as the positive value found lying spin coefficient. It can be seen, the increase
in drag and lift coefficients of nonlinear spin. The lift coefficient increased rapidly,
the increase in spin from zero to 100 rad, but later became constantly about 0.26.
Curve fitting of the data (dotted line in Fig. 35.4), allows how to smooth the data
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(a) (b)

Fig. 35.5 The flight trajectory of three-dimensional space based on different projections of the
impact site of two footballs

set was used to predict a ball’s trajectory will be affected by changing to impart
spin. All trajectory calculate the flight time of 10.4. The simulations show that the
flight of a significant impact on football alone by changing the spin. No spin, a
typical parabolic fired the ball to see the track.

Drag and lift coefficients are used to predict the status of the football flying in a
variety of race conditions, and then check the influence of geographical location and
climatic conditions. According to Experiment 1, in the case of the 0.24 drag coef-
ficient and lift coefficient is zero, the use of these coefficients, a three-dimensional
trajectory model, and then used to simulate the target at the top of the upper right
corner (just inside into the right goal post), and kick taken from the outside the
restricted area, as shown in Fig. 35.5.

35.5 Conclusion

The purpose of this study is to assess how aerodynamics affect football trajectory,
from the point of view of football in the aerodynamic spin to be considered. The
measurements show that the trajectory of the football for the non-rotating ball,
the speed measure of the scope of resistance to increase the launch speed. For
the spinning ball, the resistance increase spin, use the same rate of fire for test-
ing. Trajectory model simulations have proven that athletes can select a specific
strategy, a kick in the foot struck the ball impact location on the basis of A central
bunt will follow the nearby Before achieve a straight line trajectory. This is a ball
removed the trajectory of the center it on the bend before reaching the target, but
because such a kick, so lost speed, it needs to commence in a larger perspective,
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and will lead to a longer flight time. These simulations also proved to reduce the
friction and impact effects. If you reduce the friction between the boot and the
ball, may be caused by the wet conditions, you will lose the grant spin the ball
more and not curved flight. This study shows that changes in transition due to the
drag coefficient is the impact on the speed that occurred during the football play,
will be further more detailed test results.
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Chapter 36
Efficient Plastic Mould Design
of Condiment Box

Guangjuan Chen and Meiling Hao

Abstract Through the analysis of the plastic parts can note sex, realize the injection
mould manufacturability, and then to determine the mould design scheme design,
mold cavity design scheme of analysis, determine the type exactly two mold cavity,
using the oblique slippery pieces of side parting, the mold cavity layout, the choice
of the gate.

Keywords Injection mould ¢ Condiment box * Design

36.1 Can Injection Analysis

36.1.1 The Wall Thickness of the Minimum Requirements

According to drawings, four groups condiment box of wall thickness of 1.5 mm.
The plastic mould design and manufacturing training course “legs commonly used
plastic wall thickness selection scope, ABS material wall thickness a range of
1.25-1.6 mm. Four groups condiment the box wall thickness medium plastic parts,
need to be checked by the least wall thickness. The plastic mould designs refer-
ence material assembly “P160 wall thickness (S) and process (L) equation: ABS
liquidity for medium [1].

S=(L-+1004+0.8) x0.7=(150+100+0.8) x 0.7

(36.1)
=1.61 > 1.5mm
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Four groups condiment the box is greater than the average size of ABS material
actual minimum injection size, can injection molding [2].
Now a plastic products, plastics parts as shown in Fig. 36.1 shows:

36.1.2 The Surface Quality Requirements

Because the surface quality of the plastic parts the demand is higher, the surface
does not allow apparent meet mark, and the air bubble scars [3]. To avoid such
defects, the appearance of structure design, the parting surface design, pouring
system design, exhaust system design for use on PLASTTC ADVISER7.0 before
injection molded parts can be generated by mark and the air bubble analysis
shown in Fig. 36.2.

Figure in, red for shrinkage mark area, blue-green little point for bubbles. The
figure that mark appear in the intersection more shrinkage in structure, generally by
plastic parts of the structure design of mark of analysis for red pickup that meet mark
defects not obvious, the structure of the plastic parts to the requirements of the qual-
ity of the surface of the table. Blue-green points is not much, focus on edge, may
consider the parting surface design in here, reasonable use mol merged clearance,
can achieve good exhaust effect; can avoid the defects caused by bubbles [4, 5].
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Fig. 36.2 Meets mark and
bubbles

36.2 Manufacturability Analysis

36.2.1 The Precision of the Check

According to the plastic parts accuracy plastic parts on the surface of the
Ra = 0.8 um according to experience formula can be have to mold surface
requirements Ra = 0.27 um by fine milling-to grinding accuracy [6].

36.2.2 Structure Analysis

Plastic parts whole uniform structure, holding small pore structure, with R3
chamfering, type core mechanism designed to integral, as shown in Fig. 36.3a
shows, need to use line and CNC processing, mould processing more expensive,
and small Angle slot easy to wear, a but wear excessive, the entire cavity need to
replace, waste a lot of cost, from the mold machining, the economic Angle con-
sideration, so type core mechanism design into patchwork combined, as shown in
Fig. 36.3b shows, be helpful for processing, convenient to replace, can save the
cost mould. Cores design into combination sets pattern can be used alone finish
machining milling [7].

Plastic parts in one side has a hustle hole, hustle hole diameter: 4.2 mm,
long: 8 mm, hustle pore structure with the main points against type surface
together points type, so must use the lateral core-pulling classification can
classification.
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N

Fig. 36.3 Cores of form. (a) (b)
a The whole. b Patchwork
combined
N
AN i AN

Conclusion: four groups condiment box of plastic parts, and meet the minimum
injection wall thickness, injection no obvious shrink mark phenomenon, injec-
tion type into bubble less and reasonable mol merged clearance can exhaust. Mold
machining simple, reasonable structure.

NN

36.3 The Numbers of the Cavity were Identified

According to the production batch mould for mass production, a model more cav-
ity can improve efficiency and reduce each product the tooling charges. According
to the two cavity of plastic parts volume V = 40951.0 was the plastic parts volume
is bigger, according to preliminary selection of injection machine G54-S200/400
rated injection quantity is 200-400 mm?, forming a mold cavity more. But with
the increase of the number of mold cavity, the precision of the plastic parts
reduced, die structure is complex, manufacturing costs, injection molding qual-
ity is poor. Comprehensive consideration, four group condiment the box mould
design using the two cavity structure [8].

36.4 Determine the Types of Mould

Plastic injection is molding production method. To ensure the plastic surface qual-
ity, using a runner forming, due to the large plastic parts, so the plastic parts by
four point’s runner, so mould should be double the parting surface injection mould
(three board type injection mould). The mould adopts the exactly two cavities,
mould larger scale, in order to reduce processing difficulty; the mould adopts the
combination sets pattern. From the plastic parts hustle pore structure Angle con-
sideration, holding smaller parts pore structure, the smoke core force is not large,
so take advantage of oblique slippery pieces of side parting.

36.4.1 The Mold Cavity of the Layout of the Choice

The reasonable layout of the cavity can simplify the mould structure; improve the
quality of life [9, 10].
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Fig. 36.4 Mould chamber (a)
layout. a Rectangular 1 n ]
horizontal on row. b A
Longitudinal on row hustle |
rectangular hole in the lateral.
¢ Longitudinal on row hustle
rectangular hole in the inside J
) ) U
(b)
" n N N
I, ] 8 )|
(c)
n N
H

n s u

Fig. 36.5 Gate choice of
analysis

Figure 36.4a, b and c for four group condiment the box in four of the die design
of the die cavity arrangement.

Use Fig. 36.4c rectangular longitudinal on row hustle hole in the inside of the
hole in the recruitment longitudinal structure.
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36.4.2 The Mold Point Gate Choice

The mold cavity volume is bigger, plastic parts wall thickness, the plastic expert
analysis, injection molding a runner best position is for two plastic parts a small
part of the relative, as shown in Fig. 36.5 shows.

Figure 36.5, the blue said gate best choice area, red said the worst choice area.
According to the analysis report, to achieve good gate location choice effect, gate
chooses in green area and in the bottom of the plastic parts.
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Chapter 37
Petroleum Sulfonates as Oil Displacement
Agent and Application

Shengchun Xiong, Ying He, Maolei Cui, Weicheng Zhang and Wei Xiong

Abstract In terms of the condition of injection water after polymer flooding of Gudao
oilfield, the following water quickly broke though the bank to the production wells,
while most of residual oil remains in the formation. To solve the problem, two kind
of petroleum sulfonates made in China are selected to form oil displacement agent
(ODA) solution. The petroleum sulfonate available for crude oil of Gudao oilfield
with the ultra-low interfacial tension is found by drawing an oil/water interfacial ten-
sion contour diagram. The results show that the interfacial tension can be lower than
3.6 x 10~* mN/m when the active agent contained with 0.25 % KPS + 0.225 % APS,
and the agent reduces water resistance of entering the hole to improve sweep coeffi-
cient and oil displacement efficiency. The existence of the polymer has no influence on
the balanced value of interfacial tension, but just delays the interfacial tension to reach
the balance. Pouring into 0.3 pore volumes (PV) high-efficient ODA can improve
17 % oil recovery. Synergistic effect of two kind of petroleum sulfonate with low cost
to enhance oil recovery will have a great prospect for enhanced oil recovery (EOR).

Keywords Petroleum sulfonates ¢ Interfacial tensions ¢ Enhanced oil recovery ¢
Displacement agent ¢ Synergism effect

37.1 Introduction

Producing ultra-low interfacial tensions is one of the most important mechanisms
for enhancing oil recovery with respect to surfactant flooding. Surfactant flooding
aims at producing the residual oil remained after secondary recovery with water
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flooding or gas injection. The petroleum sulfonate can be used as surfactant for
making the water/oil interfacial tension reach ultra-low value and driving crude oil
out to improve oil recovery. The oil composition of raw materials for producing
petroleum sulfonate is complicated, and the sources for sulfonate are different, so
the petroleum sulfonate is made up of complicated mixture and different molecu-
lar structure. And it is difficult to take sulfonate as the single component to com-
bine and study on its interface chemical property of sulfonate. When designing a
prescription of sulfonate at present for strengthening EOR efficiency, the ‘average
molecular weight” and ‘active component’ of the sulfonate are usually concerned.

Petroleum sulfonate is widely and inexpensive. It is suitable for temperature
below 120 °C and formation water salinity lower than 3 x 10* mg/L. Gudao oil
field layer [1, 2] oil reservoir temperature is about 70 °C and the water salinity is
up to 6049 mg/L. The petroleum sulfonate can be chosen as the oil displacement
agent for Gudao oilfield.

37.2 Experimental

37.2.1 Apparatus and Reagents

KPS provided by Kelamayi Chemical plant is a kind of petroleum sulfonate. Average
relative molecular weight is 485, Effective content is 44.56 % Kraft value is about
40 °C, aromatic ring is less but more alkyl radical base figures in hydrocarbon radical.
The average relative molecular weight of APS made in An’qing Chemical plant is 540
[3, 4].

Crude oil of Gudao oilfield includes bitumen 12.42 % with acid value
1.9358 mgKOH/g, colloid 20.65 %, density 0.9440 g/cm?, and 70 °C viscosity
237 mPa.S.

HPAM parameters: content 91.37 %, hydrolysis degree 32.48 %, relative
molecular weight 1.462 x 10°

The experimental water is formation water produced by Gudao oilfield, and its
analysis result of sample is tabulated in Table 37.1.

Texas500 interface-tension instrument, Model DDS II A Type conductivity
instrument, Abe refract light instrument, purple-outside spectrophotometer, PHS-2A
type accurate acidity instrument, 1/10,000 electronic balance and flow device.

Table 37.1 Experimental water analyses

Ton concentration mg/L
Water type PH Nat Mg?t Ca*t Cl-  SO42~ HCOs3~ Total salinity mg/L

Formation water 8.12 1,787 20.5 179 2,766 58.6 192.5 5,004
Flooding water 8.0cm 2,112 17.6 684 2,825 49 977 6,049
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37.2.2 Test Method

Determination of the effective content surfactant: Take Regard Hyaminel1622 as
the standard liquid, and the mixed solution of Disulphine blue V and Dimidium
bromide as indicator [5]. Apply the titrimetric law to test the effective content of
sulfonate surfactant.

Determination of the oil/water is interfacial tension. Adopt the Texas500 inter-
face-tension instrument to determine the interfacial tension value under the tem-
perature the same as formation zone. Measure the column diameter of oil in the
capillary after it is stable. Calculate the equilibrium interfacial tension through the
diameter data of the oil column.

Drawing isogram of the interfacial is tension. Regard quality mark in the
prescription of two kinds of petroleum sulfonate as x-axis and y-axis. Points in
the graph stand mass fraction of two petroleum sulfonate, mass fraction for this
point corresponding x-axis and y-axis value. Finally, obtain the interfacial tension
isogram.

37.3 Results and Discussion

37.3.1 Oil/Water Interfacial Tension

37.3.1.1 Oil/Water Interfacial Tension Without HPAM

Use the Texas500 interface-tension instrument at 70 °C to test interface-tension of
crude oil and petroleum sulfonate surfactant (ODA) solution contained with differ-
ent mass fraction of KPS and APS. Mark the test values at different mass fraction
in the graph, print the contour line, finally form the isogram graph.

Apparently in Fig. 37.1, 0.005 mN/m isopleth forms a closed circle. In theory,
any point in the circle area can produce ultra-low interfacial tension of crude oil
and ODA ageuous solution, and can be used as efficiency oil displacement agent.
The minimum equilibrium interfacial tension (3.4 x 10~* mN/m) correspond-
ing concentration is 0.25 % KPS + 0.225 % APS. Interfacial tension is a major
parameter for evaluating the interfacial performance of ODA flooding.

Because ODA is of mixture with different relative molecular weight, petroleum
sulfonate with the same total mass fraction can be regarded as a kind of mixing
surfactant. Figure 37.1 is about oil/water balance interfacial tension (BIT) with
different mass fraction.

In Fig. 37.2, with the increase in the total mass fraction of ODA in the solu-
tion, oil/water balance interfacial tension value reduce first, and when mass frac-
tion of ODA is up to 0.47 %, the interfacial tension value reaches minimum.
With the continual increase in the mass fraction of ODA, the interfacial tension
value increases gradually. For mixing surfactant, the minimum of the interfacial
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tension corresponds to critical intermicellar concentration of surfactant in the
solution. At the moment, surfactant monomer concentration is up to the highest
value, forming the high interface density of surfactant, and making the interfacial
tension reach the minimum value.

37.3.2 Oil/Water Interfacial Tension with HPAM

In Fig. 37.2, when HPAM exists in the solution, 0.005 mN/m isopleth forms an
enclosed circle. As the one in Fig. 37.1, any point in the circle area of the graph
can reach ultra-low interfacial tension between crude oil and ODA solution. The
mass concentration corresponding to minimum equilibrium interfacial tension
(3.6 x 107* mN/m) is 0.25 % KPS + 0.225 % APS. Compared Fig. 37.1 with
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Fig. 37.2, with the same concentration, the interfacial tension is identical. In the
range that the error allows, the existence of HPAM will not change the equilibrium
value of the interfacial tension.

37.3.3 Dynamic Interfacial Tension

The existence of the HPAM will not affect the equilibrium interfacial tension, but
HPAM will influence the dynamic interfacial tension. Test dynamic interfacial ten-
sion (DIT) value of the crude oil and surfactant with 1,750 mg/L polymer or no
polymer at different time.

In Fig. 37.3, two curves show that whether the HPAM exists or not, the final
interfacial tension value is about 3.5 x 104 mN/m. Without HPAM, the time to
reach the final value about 52 min is shorter than the solution with 1750 mg/L
HPAM about 132 min. Because the existence of HPAM increases the viscosity of
the solution, decreases the speed of the surfactant spreading to the surface of solu-
tion. When being applied to oilfield, the high-efficiency displacement agent will
keep a long time in the oil reservoir, and the existence of the polymer will not
affect the final interfacial tension in the formation.

37.3.4 ODA Physical Flow Test

37.3.4.1 ODA Optimum Consumption

The experiment is divided into 7 groups with the physical modeling: Saturate
the sandy model with water, then fill the model with crude oil, and flood water
through the model, pour into ODA (0.25 % KPS + 0.225 % APS) 0.02, 0.05, 0.1,
0.15, 0.20, 0.25, 0.3, 0.35 and 0.4 PV separately after HPAM flooding, then cease

Fig. 37.3 Relation between -1

the surfactant and balance —— Omg/L HPAM
interfacial tension —=— 1750mg/L HPAM
2
©
=)
i
3
_4 Il Il Il Il Il Il
0 20 40 60 80 100 120 140

t/min



282 S. Xiong et al.
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water-flooding until output water ratio up to 98 %. Note down the change of the
oil recovery during whole course.

As we can see from Fig. 37.4, pouring ODA into the model after polymer
flooding, the final oil recovery will further increase up to 18 %. When Polymer
flooding, most of the crude oil of swept region is displaced by polymer, but the
crude oil of the tiny narrow hole stay in the former place, because polymer can’t
enter the tiny narrow hole. The ODA can change the properties of the interface
of oil and water, reduce the interfacial tension and decrease the polymer aqueous
solution resistance of entering the tiny porous passage. With constant growth of
ODA consumption from 0.02 to 0.4 PV, oil recovery increase continuously from
0.8 to 18 %. After the consumption of ODA was more than 0.3 PV, the increasing
degree of the oil recovery reduced. When the consumption increase from 0.3 to
0.4 PV, the oil recovery just rise 1 %. When there is less ODA consumption, agent
will be diluted and consumed by the stratum, can’t play an active role to sweep
the oil. On the contrary, excessive ODA cannot fundamentally solve the problem.
Proper ODA consumption can change property of interface, and excessive ODA is
unreasonable in economy. In the laboratory experiment, the optimum consumption
is 0.3 PV.

37.3.5 Pressure, Water Ratio and Oil Recovery Curves

Based on the optimized ODA consumption, select the 0.3 PV as the optimum con-
sumption to pour into the model. At first, pump the model to vacuum, then saturate
the formation salinity water, and oil later. Drive with water until the out water ratio
at 98 %, pour HPAM 0.3PV 1,750 mg/L into the model, then input 0.2 PV gels,
wait and congeal 50 h under 70 °C. Change water drive again after freezing the
glue and totally becoming and freezing until the out water content rises again to
98 %, then inject 0.3 PV ODA, finally, transfer to water drive until the out water
recovery up to 98 % again. Record the change of the oil recovery, water ratio and
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injection pressure in the whole course. The curves about injected fluid and water
ratio or oil recovery are shown in Fig. 37.5, and relation between volume injection
fluid and pressure are shown in Fig. 37.6.

As can be seen in Fig. 37.5, from water-flooding beginning to water ratio up
to 98 % in the first stage, the oil recovery only reached 27 % and the injection
pressure gradually reduced to 0.01 MPa. The residual oil remained in the forma-
tion without water swept. Due to improper mobility ratio between oil and water,
following water flowed along the high permeability layer to the producing out-
let, which caused water cut in a short time and reduced the sweep coefficient of
water flooding. From the data of the injection pressure, less effective circulation
of water caused the low injection pressure. After polymer flooding and gels injec-
tion, 0.3 PV ODA was injected. The enhanced oil recovery reached 17 % and final
recovery was up to 75 % under laboratory situation. The ODA can reduce the
interfacial tension between oil and water. Synergistic effect of gels and ODA can
simultaneously increase the sweep coefficient and oil displacement efficiency.
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37.4 Conclusion

KPS and APS as ODA possess excellent capacity and efficiency in reducing the
interfacial tension of the aqueous solution and the dynamic interfacial tension
between oil and water and can decrease the tension of crude oil-water interface
to ultra-low at very low mass concentration, 0.25 % KPS + 0.225 % APS. The
existence of the polymer wouldn’t exert an influence on the balanced interfacial
tension, but delay interfacial tension of the solution to reach the balance value.
Injecting 0.3 PV high-efficient ODA could improve crude oil 17 % recovery.
Synergism effect of petroleum sulfonates, decreasing the cost of oil recovery,
would have a great prospect for enhanced oil recovery.
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Chapter 38
Research on Anxiety and Influential Factors
of Occupational Female

Qi Ren, Qian Li and Weijun Guan

Abstract Object to analyze vocational female’s anxiety degree and its influential
factors. Methods Self-designed questionnaire was used to be the survey tool. The
questionnaire includes basic information and Self-Rating Anxiety Scale, SAS.
1,000 questionnaires were provided for the vocational women who are up to the
standard. And effective recovery rate is 98.3 %. Results 49 % of doctors showed
moderate and severe anxiety sentiments. More serious than other occupation
(p <0.001); 25 % of 60-years group showed moderate and severe anxiety; Female
with Master and higher educational degree showed the highest percentage in mod-
erate and severe anxiety. Conclusions Occupation, age and educational level could
obviously influence vocational female’s anxiety degree. Improve their working
environment, health condition, and relieve the pressure could reduce their anxiety
and enhance the life quality.

Keywords Anxiety ¢ Vocational female ¢ Occupation ¢ Age ¢ Educational
level

38.1 Introduction

Modern vocational female has already played the active and important role
appeared in many fields in today’s society. However, female’s high employment
rates bring the heavy stress to vocational female which was from families, jobs
and society. They have to make greater efforts on the job if they want to achieve
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the same occupational level as men because they usually can not enjoy the same
social resources and support as male. And female generally take more responsi-
bility to the family that is influenced by Chinese traditional custom and people’s
instinct [1]. They have to do the housework, to take care of the child, to look
after the elder, and so on. A study shows that no matter what achievement the
outstanding characteristic women reached, family remains as a leading factor to
Chinese women [2]. However, female can seldom receive their partners’ help on
family housework. At the same time, in the work aspect, they still lack enough
supports from organization and even whole society. Therefore, they usually feel
tired and exhaustion. Anxiety is one of the most important expressions of stress.
And this anxiety emotion could negatively influence their working efficiency, fam-
ily life and even social stability. Therefore, to analyze vocational female’s anxiety
degree and its influential factors is necessary to reduce their anxiety emotion and
improve their life quality and working efficiency.

38.2 Subjects and Methods

38.2.1 Research Subjects

Cluster random sampling 1,000 female who are working in enterprises or institutions
in Tangshan as the subjects. The samples’ inclusion criterion is the research subjects
should have well health condition, full-time job and relatively stable working hours.

38.2.2 Research Methods

Self-designed questionnaire was used to be the survey tool. Anonymous fill was
used to all participator in the survey. 1,000 questionnaires were provided for the
vocational women who are up to the standard. And then recycling valid question-
naires 983 copies, effective recovery rate is 98.3 %. All data were processed by
SPSS. Chi-squared statistic was used to analyze the data.

38.2.3 Survey Tool

The questionnaire includes two parts:

The basic information: occupation, age, education standard, monthly income,
and marital status, children status and so on.

Self-Rating Anxiety Scale, SAS: 20 questions were included. Both reliability
and validity are preferably. There are 4 score levels to value the results. “1” means
no or rarely, “2” means sometimes, “3” means often, “4”” means all the times. The
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Table 38.1 The demography characters of subjects

Item Groups n %
Age (years) 20— 246 25.0
30- 162 16.5
40— 321 32.7
50- 186 18.9
60— 68 6.9
Occupation Teacher 112 11.4
Doctor 155 15.8
Official 179 18.2
Office clerk 165 16.8
Technician 195 19.8
Worker 177 18.0
Educational standard Junior high school and below 38 39
Senior high school/technical 214 21.8
secondary school
Bachelor degree 423 43.0
Master degree and higher 308 31.3
Marital status Spinsterhood 54 5.5
Married 821 83.5
Divorced and bereft spouse 108 11.0

final score is between 50 and 59 means mild degree anxiety, between 60 and 69
means moderate degree anxiety, more than 70 means serious degree anxiety.

38.3 Results

38.3.1 The Demography Characters of Subjects

There are 32.7 % subjects aged in 40-years group, which is the highest percentage
among the 983 working female. And the percentage of technician is the highest,
which is 19.8 %, followed by official (18.2 %) and worker (18.0 %). Teachers take
the lowest percentage, which is 11.4 %. In educational level aspect, female with
bachelor degree are the most and that with Junior high school and below are the
least. Married female’ percentage is 83.5 %, which is the highest in marital status.
The demography characters can be seen from Table 38.1.

38.3.2 The Comparisons of Anxiety Between Different
Occupations

Doctors showed severe anxiety sentiments. Its percentage is 49.0 %. It is the high-
est percentage among the working female. Instead, the percentage of doctors
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Table 38.2 The comparisons of anxiety between different occupations

Occupation No Mild degree Moderate and
severe degree
n % n % n %

Teacher 58 51.8 34 30.4 20 17.8

Doctor 9 5.8 70 452 76 49.0

Official 70 39.1 75 41.9 34 19.0

Office 69 41.8 69 41.8 27 16.4
clerk

Techni- 92 47.2 80 41.1 23 11.7
cian

Worker 71 40.2 76 42.8 30 17.0

X? 126.221

p <0.001

without anxiety is the lowest, which is only 5.8 %. The working pressure of doctor
is extremely heavy. They have to deal with all kinds of illness and complain that
are from patients and their relatives. At the same time, medical technology changed
with each passing day so that they need to study all the time in order to treat ill-
ness with the advanced skill. And also, doctor’s working hours are not fixed, which
could negatively influence their health, especially emotional health. Doctors have to
intensively work for long period. They are facing heavy pressure. Therefore, doc-
tors showed the most serious anxiety emotion. Oppositely, teachers showed the bet-
ter condition. More than half of teachers do not explain anxiety. The percentage is
51.8 %, followed by technician, which percentage is 47.2 %. Teachers and techni-
cian usually have higher educational background which could effectively help them
to adjust their emotion, to relieve their pressure. At the same time, they usually have
stable working hours and appropriate holiday, which could obviously reduce their
anxiety emotion and improve their mental health. And also, they usually enjoy a bet-
ter working environment and resources, and even social status [3]. Therefore, they
usually feel more relaxed than other occupation. The difference between different
occupations is statistically significant (p < 0.001). It can be seen from Table 38.2.

38.3.3 The Comparisons of Anxiety Between Different Age
Groups

The comparisons were showed by Table 38.3. The results showed that 60-years
group explained the highest percentage of both no anxiety and moderate and
severe degree, 64.7 % and 25.0 %. Health is the most important issue that the
elder care about [4]. Some elder people often worry about their health condition.
So that, this proportion of elder revel more serious anxiety than other age group.
However, more elder enjoy a relax life without anxiety, because they have already
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Table 38.3 The comparisons of anxiety between different age groups

Moderate and severe

No Mild degree degree

Age (years) n % n % n %
20- 60 24.4 129 52.4 67 232
30- 63 38.9 61 37.6 38 23.5
40— 119 37.1 137 42.7 65 20.2
50- 83 44.6 70 37.6 33 17.8
60— 44 64.7 7 10.3 17 25.0
X? 54.346

P <0.001

retired and do not need to pay attention on the job [5]. And mostly, they children
have already grown-up. They do not need to take care of children. Therefore,
most elder people do not have anxiety emotion. 50-years group showed a better
condition. They have a higher percentage of no anxiety and the lowest percent-
age of moderate and severe degree. The vocational female in this age group usu-
ally already got the achievements in their job. And at the same time, their children
have already grown-up, which means they do not need to pay as more attention
as young mothers to the family and children. So female in this age group seldom
have anxiety. Unfortunately, young female in 20- and 30-years groups revealed the
worse condition. Their percentages of mild degree and moderate and severe degree
are relative higher. Vocational female in these age groups are just enduring the
heaviest pressure from work and their families. They are still fresh in the job. They
have to learn a lot of skill and knowledge to deal with many problems in the work.
And at the same time, many young female have little children who are waiting
them to take care of. The conditions above could make them be utterly exhausted.
Thereby, anxiety usually accompany with them. The differences between different
age groups are statistically significant (p < 0.001).

38.3.4 The Comparisons of Anxiety Between Different
Educational Standard

Table 38.4 showed that vocational female with junior high school and below edu-
cational level showed the best condition. The percentage of no anxiety is 47.4 %,
and moderate and severe is 7.9 %. However, Master degree and higher showed the
opposite condition. The percentage is the lowest in no anxiety and the highest in
moderate and severe degree respectively. This research result showed that the anxi-
ety feeling would become more serious along with the educational level increas-
ing. The job which is appropriate for people with lower educational level usually
requires less to its employee. Therefore, female who are worked for this kind of
job can not feel the heavy pressure, competition and anxiety. Oppositely, female
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Table 38.4 The comparisons of anxiety between different educational standard

Moderate and severe

Educational No Mild degree degree

standard n % n % n %

Junior high 18 474 17 44.7 3 7.9
school
and below

Senior high 85 39.7 88 41.1 41 19.2
school/

technical
secondary
school

Bachelor 186 44.0 172 40.6 65 154
degree

Master 80 26.0 127 41.2 101 32.8
degree
and
higher

X2 46.696

p <0.001

with higher educational background usually engaged in the job that requires its
employee know well about new skills, advanced knowledge, interpersonal relation-
ship and so on [6]. That could significantly make female feel anxiety. The differ-
ences between different educational standard are statistically significant (p < 0.001).

38.3.5 The Comparisons of Anxiety Between Different
Marital Status

In this survey, the respondents who are in divorced and bereft spouse group
showed the worst anxiety condition. They have the highest percentage of moderate
and severe degree. And married group have the best condition. The percentages of
no anxiety and mild degree are the highest. Usually, married female could receive
more helps and supports from their families than single women, which could obvi-
ously reduce the negative emotion [7]. However, the research result did not revel
the significant different between different groups. This might caused by the sig-
nificant difference between different groups. But the differences between different
marital status are not statistically significant (p > 0.05).

38.4 Conclusions

Occupation, age and educational level could obviously influence vocational
female’s anxiety degree. Improving their working environments to let them work-
ing within a comfortable environment could reduce their anxiety. Increasing
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holidays and adjusting working hours appropriately for those female that are under
heavy pressure, could help them reduce the anxiety emotion. Proving more work-
ing resources and social supports can significantly give the vocational female use-
ful help and decrease their negative emotion. And importantly, providing more
opportunities to young female could help them to establish confidence and abili-
ties on the job, which could reduce their anxiety as well. At the same time, appro-
priately reducing requirements to high educated women could help them to relax
the pressure. And working female should learn to relax themselves is also very
important. Therefore, whole society should make great efforts together to reduce
vocational female’s anxiety and improve their life quality.
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Chapter 39
Research of Occupational Stress in Mine
Emergency Rescuers

Xiaoming Li, Sanqiao Yao, Jia Li, Ruzhu Wang, Yuan Liu, Yuping Bai,
Yulan Jin, Fuhai Shen, Shoufang Jiang, Qingzhao Li and Qian Wang

Abstract Objective to compare occupational stress of the mine emergency
rescuers who had provided assistance and who not. Methods 530 mine emergency
rescuers were requested. A demographic and Occupational Stress questionnaire
were employed to collect demographic variables and assess occupational stress.
Chi-square test and analysis of covariance was used for analyzing the difference
of age, marital status, education and stressors between the groups. Results Age
was significantly difference between two groups (p < 0.05). In external conflict,
task control, job demand, changing work load, opportunities for further develop-
ment and participation, competitiveness, coping strategies, control strategies, sup-
port strategies and daily life stress, the scores of the rescuers who had provided
assistance are significantly higher than other rescuers (p < 0.05). In job control,
decision control, environment control, job monotonicity, patience, work locus of
control, Self-esteem, psychological health, satisfaction and mood calm, the scores
of the rescuers who had provided assistance are significantly lower than others.

Keywords Provided assistance ¢ Emergency rescuers ¢ Occupational stress

39.1 Introduction

With the world economy the global environment is changing, natural disasters
and all kinds of accidents have often occurred. The mine rescuers not only bear
mine disaster relief and mine safety checks tasks, but also they participated
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in earthquake and fire relief ect. When disaster rescues, they have to face the
complex work environment and overloaded work, what result in a certain
amount of psychological pressure. Therefore, they are high risk of occupa-
tional stress. Numerous studies have shown that [1-3]. While some study [4]
show that the more rescue, more stress. In this paper, a survey was carried out
to all emergency rescuers of one mine company, we compare the different of
occupational stress who had provided assistance and who not in disaster.

39.2 Sample and Methods

39.2.1 Design

The study used across-sectional survey design in which data were gathered with
a questionnaire. The occupational stress questionnaires which had modified by
Sanfa Yu professor are good reliability and validity [5]. It completed under the
guidance of the investigators who had been systematic trained.

39.2.2 Sample

We select the study sample by cluster sampling. It was composed of all mine
emergency rescuers working in National mine rescue base kailuan department. In
total, 548 questionnaires were scented, 540 were returned, and 530 of these were
valid (if some items in the questionnaire were missing, the questionnaire was
excluded from the study).

39.2.3 The Survey Informations

The demographic informations include age, education, marital status, etc. length
of service and provide assistance situations were also investigated. The occupa-
tional stress questionnaire was composed of occupational stressors, stress reac-
tions and buffer factors. Occupational stressors include physical environment;
job conflict; job control; job demand; job insecurity; job responsibility; job role;
job prospect; opportunities for further development and job monotonicity. Stress
reactions include type A behavior; work locus of control; coping strategies; self-
esteem and social support. Buffer factors include Job satisfaction; psychological
health; psychosomatic symptom; depression; frequency of drug using; daily life
stress; emotion.
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Table 39.1 Comparison
of age, marital status and

Provided assistance

education background Variables Yes No

between two groups Age
<30 139 71
30~ 96 44 x2 =7.068
>40 100 80 p =0.029
Marital status
Married 304 177
Unmarried 20 14 x2=0.942
Other 11 4 p=0.624
Education
Junior 105 74
Senior 173 93 x2=12.518
College and 57 28 p=0.284

above

39.2.4 Statistical Analysis

Analysis was performed using SPSS 11.5 for windows. All investigations were
divided into two groups according to whether they provided assistance. The demo-
graphic characteristics were compared with chi-square test, occupational stress
items were compared with analysis of covariance.

39.3 Results

39.3.1 Comparison of Age, Marital Status and Education
Background Between Two Groups

In Table 39.1, age was significantly difference between two groups (p < 0.05),
marital status and educational level was uniform in two groups.

39.3.2 Comparison the Scores of Occupational Stressors
Between Two Groups

The Table 39.2 show that in conflict among the groups, task control, job demand,
changing work load and opportunities for further development and participation,
the scores of the rescuers who had provided assistance are significantly higher
than the scores of other rescuers who had not provided (p < 0.05). In job con-
trol, decision control, environment control and job monotonicity, the scores of the
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Table 39.2 Comparison the scores of occupational stressors between two groups

Provided assistance

Occupational stressors Yes No Fvalue P value
Physical environment 143142219  1419+£243 0459 0632
Job conflict 38.94 4+ 10.07 381541033 1189 0.305
Internal conflict of the group 18.32 +5.66 18.53 £6.22 0.307 0.736
Conflict among the groups 20.68 +547  19.63+541 3772 0.024
Job control 39214+ 1044 3971 +11.60 5.162 0.006
Task control 1970+ 496  19.62+552 4729 0.009
Decision control 9.35 4 3.61 991+394 6728 0001
Resource control 545+1.72 535+186 0197 03821
Environment control 471 +1.95 4.88 +2.00 6.323 0.002
Job demand 3230+471 31314517  3.333 0.036
Basic work load 1372 +321  13.10+3.10 2377 0.094
Changing work load 10.41 £2.32 9.65 + 2.67 7971 0.000
Using techniques 8.17 + 2.63 855+3.00 1180 0308
Job insecurity 8.32 4+ 2.67 8.10+3.00 0560 0571
Job responsibility 2176 £ 624  21.14+7.66 2207 0.111
Responsibility for people 11.10£327  1085+£4.04 2546 0,079
Responsibility for work 10.72+3.38 1030 +4.18 2483 0.084
Job role 4793 +949  4830+981  0.807 0.447
Role conflict 2084+7.88  29.84+937 2838 0059
Role ambiguity 1824 +591  1846+7.17 0829 0437
Job prospect 13.63+3.23 13474373 0167 (846
Job monotonicity 8.23 +2.70 8264228 3430 0.033
Opportunities for further 1490 £491  1460+571 2270 0.104
development and participation
Opportunities for development 6.95 +2.35 6.69+297 6488 0.002
Opportunities for participate in 7.99 £ 3.11 7914353 006l 0.940

rescuers who had provided assistance are significantly lower than the rescuers who
had not provided assistance.

39.3.3 Comparison the Scores of Buffer Factors
Between Two Groups

The Table 39.3 show that in competitiveness, coping strategies, control strategies
and support strategies, the scores of the rescuers who had provided assistance are
significantly higher than the scores of other rescuers who had not provided. In
patience, Work locus of control and Self-esteem, compared with the rescuers who
had not provided assistance, the scores of the rescuers who had provided assis-
tance are significantly lower.
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Table 39.3 Comparison the scores of buffer factors between two groups

Provided assistance

Buffer factors Yes No F value P value
Type A behavior 21.06 +2.81 21.22 +£2.49 0.278 0.757
Patience 10.24 +2.39 10.72 +£2.33 7.101 0.001
Competitiveness 10.82 +2.34 10.50 +£2.22 4.774 0.009
Work locus of control 52.44 +£9.62 52.77 £ 9.64 3.794 0.023
Coping strategies 42.04 £7.45 40.02 £ 7.53 6.110 0.002
Control strategies 25.84 £4.79 24.50 +£4.78 4.948 0.007
Support strategies 16.20 £+ 3.63 15.52 £ 3.68 6.808 0.001
Self-esteem 26.78 £ 6.16 27.50 £ 5.05 5.767 0.003
Social support 22.19 £7.43 23.31 £9.07 1.211 0.299
Supervisory support 8.07 £3.19 8.47 +£3.48 1.094 0.336
Family support 6.60 £ 2.73 7.17 £3.53 2.527 0.081
Co-workers support 7.59 +£2.69 7.67£3.19 0.062 0.940

39.3.4 Comparison the Scores of Stress Reactions
Between Two Groups

In Table 39.4, we can see that the scores of the rescuers who had provided assis-
tance are significantly higher than the scores of daily life stress for other rescuers
who had not provided, in psychological health, satisfaction and Mood calm, com-
pared with the rescuers who had not provided assistance, the scores of the rescuers
who had provided assistance are significantly lower.

39.4 Discussion

Mine accident, fire, earthquake, etc., kinds of natural disasters were very unpre-
dictable, emergency, uncertain and harmful to society [6]. They impact progress
of social, development of economic, standard of people’s lives and psychological
health. When rescuers provide assistance, they not only bear the strain from social,
family, public, responsibility and so on, but also face the painful scene. It took a
deep impact on rescuer’s visual, hearing and feeling. So that it is very easy, rescu-
ers feel occupational stress [7, 8].

In this study, we found that the score of daily life stress for mine emergency
rescuers who had provided assistance are higher than rescuers who not. This is
probably because, when providing assistance, mine emergency rescuers suffer
from harsh environment, a painful scene, great psychological pressure and diffi-
cult task to work. Therefore they had more mental health and stress after provided
assistance. We found also that the score of job control, work locus of control, Job
monotonicity, self-esteem and psychological health for mine emergency rescuers
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Table 39.4 Comparison the scores of stress reactions between two groups

Provided assistance

Stress reactions Yes No F value P value
Job satisfaction 54.11 +£10.43 5427 +£11.04 0.100 0.905
Job itself satisfaction 27.39 +£5.09 27.38 £5.31 0.004 0.996
Job organization 26.73 £ 5.66 26.89 £ 6.03 0.271 0.763
Satisfaction
Psychological health 50.92 + 8.63 51.83+9.14 4.524 0.011
Satisfaction 20.59 +4.70 21.27 +£4.79 3.095 0.046
Enough confidence 1891 £3.76 18.42 +3.92 1.211 0.299
Mood calm 11.42 £2.79 12.14 £2.83 15.148 0.000
Psychosomatic 28.32 £ 10.14 28.11 £ 11.80 0.054 0.947
symptom
Depression 17.21 £ 8.17 17.28 +£9.82 0.737 0.479
Frequency of drug using  8.25 £+ 2.71 8.79 £3.96 2.79 0.063
Daily life stress 7.12 £2.43 6.83 +£2.49 7.227 0.001
Affection balance 2.63 £2.02 2.65+1.98 2.143 0.118
Positive affection 6.64 + 1.37 6.68 £ 1.56 0.065 0.937
Negative affection 8.97 +1.39 9.01 £1.35 5.445 0.005

who had provided assistance are lower than rescuers who not. One obvious reason
is that the work is unpredictable and uncertain, rescuers work tasks depend on the
complexity and changing of the environment, they have to adjust to a changing
environment. After provided assistance they need more support from the commu-
nity, family, leadership and colleagues.

39.5 Suggestion

After the disaster, we should pay more attention to rescuers, as much as possi-
ble to help get family members, colleagues, leadership support, train calm mood.
More opportunity for development of rescuers.

References

1. Richang Z (2003) Disaster coping and psychological assistance. Int J Beijing Normal Univ
5:28-31 Social sciences

2. Sijing W (2011) Concerned about the mental health of emergency rescuers. Int Labour Prot
7:104-106

3. Toori EDG (2009) Survey of prevelant rate post traumatic stress disorders in emergency peo-
ple one hospital in iran. Int: Proceedings of 17th world congress on ergonomics 32:44—-49

4. Ming X, Meibian Z, Jianfang Z (2010) Analysis on influencing factors of occupational stress
in spot rescue workers during sudden public event. Int Chin J Ind Med 2:123-125



39 Research of Occupational Stress in Mine Emergency Rescuers 299

5. Shanfa Z, Rui Z (2000) Study of the occupational stress measure instrument. Int Henan Med
Res 2:171-174

6. Wuli H, Shangjiong Y, Wanghong S (2002) Analysis of mental health of military rescue per-
sonnel after wreck in yantai. J Fourth Military Med Univ 1:46-48

7. Quanchao L, Xingwei C, Yang Y (2009) Characteristics and implication of psychological
stress of soldiers in earthquake rescue. Military Med J South China 5(62-63):67

8. Huanlin W, Wei G, Jin Hua (2010) The prevalence of post traumatic stress disorder and impact
factors in military first responders 6 months after wenchuan earthquake in china. Chin J
Psychiatry 2:97-101



Chapter 40

Effect of Curcumin on Biological Behavior
of T24 Cells of Bladder Cancer

and its Mechanism

Yu Su, Zhuo Wang, Lei Zhou, Qunxi Li and Yanbo Peng

Abstract The paper aims at a study of the effect of curcumin on the biological
behavior of T24 cells of bladder cancer and its mechanism. After a treatment of
T24 cells of bladder cancer with curcumin of different concentration for 24, 48
and 72 h, MTT method is used to examine cell proliferation inhibiting rate, FCM
method is used to examine Apoptosis rate, and western blot method is used to
examine the NF-KB expression after a treatment of 24 h. Curcumin can inhibit
the proliferation of T24 cells and induce its apoptosis. This inhibiting effect bears
dependence relation with time and dosage; examination result with western blot
method shows that NF-KB expression level lowers with the increase of curcumin
treatment concentration, and differences among groups are of statistical signifi-
cance (P < 0.05). Curcumin can inhibit the proliferation of T24 cells of human
bladder cancer and induce its apoptosis, which might be related to the lowering of
NF-KB expression level.

Keywords Curcumin ¢ Bladder tumor ¢ Proliferation ¢ Apoptosis ¢ NF-KB

40.1 Introduction

Bladder cancer is the most common tumor in urinary monolayer system, and very
likely to recur after operation. The curative effect of current medicines in pre-
vention and treatment is not satisfactory or has obvious side effect. The research
and development of new medicine is one question calling for prompt solution in
treatment of bladder cancer. Curcumin is an effective component extracted from
curcuma. Research shows that Curcumin has such pharmacological effects as
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anti-inflammation, anti-oxidation, antiviral, anti-tumor etc., and can be used as
antimutagent and anti-cancer agent. It can induce tumor cell apoptosis and cell dif-
ferentiation, inhibit cell cycle progression and proliferation, and inhibit the forma-
tion of tumor angiogenesis [1].

Recently, study of the antitumor effect of curcumin has grown into a hot
research area. This experiment explores the treatment effect and possible mecha-
nism of curcumin on treatment of bladder cancer by observing its effect on the
biological behavior of T24 cells of bladder cancer, which is expected to cast new
light on the treatment of bladder cancer.

40.2 Material and Method

40.2.1 Material

T24 cells of human bladder cancer (provided by Institute of Urological Surgery
of Tianjin, China); RPMI 1640 culture medium bought from American Gibco
Company; calf serum (Hangzhou Sijiqing Biological Engineering Materials Co.,
Ltd.); curcumin (American Sigma company), Annexin V/propidium iodide kit
bought from American BD Pharmingen company; MTT bought from American
Sigma company; rabbit anti-human polyclonal antibody against NF-KBp65
(American Santa Cruz company); p-actin antibody and HRP-labeled Goat Anti-
Rabbit IgG (H + L) (Wuhan Boster Bio-engineering Co, Ltd).

40.2.2 Method

40.2.2.1 Cell Culture

o culture T24 cells of human bladder cancer, RPMI 1640 culture medium with
10 % fetal bovine serum, 100 u/ml Penicillin, and 0.1 mg/ml Streptomycin is
used, and 37 °C incubator with 5 % volume fraction CO,, and saturated humid-
ity is used. When the fusion rate reaches 80, 0.25 % Trypsin is used for digest and
passage.

40.2.2.2 MTT Colorimetry Method is Used to Examine Cell Viability

T24 cells in logarithmic growth phase is used to produce single cell suspension in
which the cell density is adjusted to 2 x 104/ml, and then inoculated in 96-well
plate (100 pwL/well). When it reaches the state of cell attachment, medium with
different concentration is used in experimental groups to intervene: Control group



40  Effect of Curcumin on Biological Behavior of T24 Cells 303

(group A); group treated with 10 pmol/L curcumin (group B); group treated with
20 wmol/LL curcumin (group C); treated with 50 pwmol/L. curcumin (group D);
treated with 100 pmol/L curcumin (group E); after 24, 48, and 72 h respectively
for different groups, 20 pl MTT (5 pg/ml) is put into each well. After another 4 h
of incubation, then culture process is over. Suchek off and discarded the superna-
tant fluid of culture carefully, 150 wl DMSO is put into each well. After 10 min
of vibration, enzyme-labeling instrument is used to examine the absorbance (D)
where wave length is 570 nm. The experiment is repeated for three times to figure
out the average value. Cell growth inhibition rate can be calculated with the fol-
lowing formula: inhibition rate (IR) % = (1—D of experiment group/D of control
group) x 100 %.

40.2.2.3 Flow Cytometry Analysis

To make T24 cells treated with 20, 50, 100 wmol/L curcumin respectively for 24 h
into 1 x 106/mL single cell suspension, and then wash it with pre-cooling 4 °C
PBS buffer solution for two times, put in 100 L label Solution of cells suspended
(end mass concentration of FITC-Annexin V and PI were all 1 pg/mL), culture it
for 30 min under dark condition and room temperature, wash it for two times with
HEPES. Flow cytometry is used to examine the change of Apoptosis. Repeat the
experiment for three times.

40.2.2.4 Western-Blot

After cell counting, it is made into single cell suspension with an intensity of
1 x 106/ml. Then the single cell suspension is inoculated in a 6 cm culture dish.
After 24 h, we use culture medium of different concentration to intervene dif-
ferent groups: control group (group A); group treated with 50 pmol/L curcumin
(group D); group treated with 100 pmol/L curcumin (group E); Three holes
were dealt in each group, and sucked culture medium out at the scheduled time
with drug intervention, protein samples are extracted from all groups. Then the
samples are denatured by boiling. After electrophoresis, transmembrane, seal-
ing, first antibody incubation, second antibody incubation, photos are taken, and
image analysis software is use to analyze absorbency, taking - act in protein as a
reference.

40.2.2.5 Statistics Method

All experiment data are analyzed with statistic software SPSS 16.0. measurement
data are expressed by x s. Two sample means are compared with Dunnett t-test.
The difference is of statistic significance (P < 0.05).
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Table 40.1 Difference in time and dosage is of statistic significance (P < 0.05)

Curcumin Growth inhibition rate (%) 24 h apoptosis
(umol/L) 24 h 48 h 72h rate (%)

0 1.23 £0.51
10 11.36 £ 1.56 16.28 £ 2.36 25.63 £5.94

20 20.31 £3.57 35.03 £4.88 46.94 4 2.43 20.56 £ 0.68
50 4431 £2.53 75.64 £ 5.84 82.96 & 3.87

100 65.74 £ 5.83 83.98 & 4.36 89.24 +-4.23 4593 +£0.72

40.3 Result

40.3.1 After a Treatment of T24 Cells of Bladder Cancer
with Curcumin of Different Concentration for 24, 48, 72 h

MTT examination shows that the value of D570 lowers and the inhibition rate for
T24 cells of bladder cancer rises with the increase of concentration and treating
time of curcumin, that means it bears a dependence relation with time and dosage.
Difference in time and dosage is of statistic significance (P < 0.05), please refer to
Table 40.1.

40.3.2 The Examination Result of FCM Method Shows that
the Apoptotic Rate in Late Stage Differs Between
Experiment Group and Control Group

After the T24 cells of bladder cancer is treated with curcumin for 24 h, and such
difference is of statistic significance (P < 0.05, Table 40.1).

40.3.3 Effect of Curcumin on the NF-KB Expression
of T24 Cells of Bladder Cancer

After the T24 cells of bladder cancer is treated with curcumin of different concen-
tration for 24 h, the NF-KB expression (NF-KB/B- action) of T24 cells of bladder
cancer in group A, C, D, E are (0.889 £ 0.019), (0.640 £ 0.019), (0.503 £ 0.014),
(0.349 +£ 0.022) respectively. The difference among the four groups is of statistic
significance (F = 472.53, P = 0.000).
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40.4 Discussion

Curcumin, a yellow pigment from Curcuma Longa, is of extensive biological
activity, such as antitumor, antioxidation, Anti-Inflammatory, anti-HIV etc. recently,
its anticancer effect attracts more and more attention. Curcumin shows its antitu-
mor effect by inhibiting the initiation and progression of tumor, that is, to inhibit
tumor cell proliferation, growth, survival, transfer, angiogenesis and tumor invasion.
In addition, it also inhibits several signal channels so as to inhibit tumor cell prolif-
eration etc [2]. Research shows that curcumin can inhibit the occurrence of breast
cancer and skin cancer, substantially reduce the number of tumors, decrease myoma
volume, and substantially reduce the possibility of transplanted cancer (to mice)
growing into tumor [3]. Because curcumin is characteristic of low toxicity, little side
effect, wide anticancer spectrum, so it is listed 3rd generation cancer preventive drug
by American National Cancer Institute [4], and entered clinical trial stage.

The research explores the effect of curcumin on the biological behavior of
bladder cancer cell through MTT method, FCM method, and western blot. MTT
result shows that the inhibiting effect of curcumin on the proliferation of T24 cells
of bladder cancer bears a dependence relation with curcumin concentration and
treating time. Meanwhile, substantial apoptosis rate of bladder cancer cell treated
with curcumin is detected with flow cytometry. All these show that curcumin can
inhibit the proliferation of bladder cancer cell and induce its apoptosis. Squires
et al. [5] reported that curcumin could inhibit the proliferation of breast cancer cell
HBL100 and MDA-MB- 468 by affecting cell cycle of S/G2/M.

Apoptosis is a process of cell death in ontogeny, which is controlled by a serial
of gene. Tumor is caused by the imbalance of cell proliferation and apoptosis.
Because the activity of gene promoting apoptosis is inhibited and the activity of
anti-apoptotic gene is activated, so that the apoptosis of tumor cell is inhibited and
tumor cell can survive [6, 7]. The antitumor activity of curcumin is closely related
to its effect on inducing apoptosis, so we can induce tumor apoptosis through
extrinsic and intrinsic pathway. Caspase-3 inhibitor, Z-VAD-fmk, can completely
cut off the apoptosis of Leukemia cell HL-60 induced by curcumin [8]. While it is
through extrinsic pathway that curcumin induces Apoptosis of Melanoma Cells [9].

NF-KB is a eukaryotic cell transcription factor which distributes extensively
and plays many roles. It is a member of NF-KB/Rel protein family, and can inte-
grate changes of genetics and abnormity of immune reaction of contagious genes,
which enables it to take part in many biological function, such as cell differen-
tiation, immune response, inflammatory response, apoptosis, growth and develop-
ment of tumor. Activity disorder is closely related to tumor, and plays an important
role in growth and development of tumor [10]. It is reported that curcumin reg-
ulate the expression of both proto-oncogene and tumor suppressor gene, thus to
play its anticancer role, such as lowering the expression level of NF-KB, c-myc,
c-ras [11], raising the expression level of p53, bax [12]. However, its effecting
mechanism is still unknown. Xie Donghua etc. [13] find obvious expression of
NF-KB and its regulatory genes in bladder cancer, which lead to the inference that
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this expression disorder plays an important role in the growth and development
of bladder cancer. Western blot method is adopted to examine the expression of
NF-KB (p65) of T24 cells in groups treated with curcumin of different concen-
tration. Result shows that the expression level of NF-KB (p65) in treated groups
lowers with the rising of the curcumin concentration, and the expression levels
are much lower than that of control group. Among many tumors, such as Prostate
Cancer, multiple myeloma, Melanoma, Pancreatic Cancer, Head and Neck
Squamous Carcinoma etc., curcumin is found to inhibit constitutive activation of
NF-KB, and induce its apoptosis [14] Thus, we can conclude that curcumin can be
used as a relatively strong stimulating factor to induce the expression of NF-KB in
the bladder cancer cell.

40.5 Conclusion

In conclusion, curcumin can inhibit the expression of NF-KB in bladder cancer
cell, inhibit cell proliferation, and induce its apoptosis. It suggests that NF-KB can
be a new breakthrough point in treatment of bladder cancer. Curcumin might be a
new drug to treat bladder cancer. This research result cast new light on the treat-
ment of bladder cancer in terms of idea and method.

References

—

. Dorai T, Cao YC, Dorai B, et al (2001) Therapeutic potential of curcumin human prostate
cancer. 111 Curcumin inhibits proliferation, induces apoptosis, and inhibits angiogenesis of
uncap prostate cancer cells in vivo. Prostate 47(4):293-303

2. Aggarwal B, Sung B (2009) Pharmacological basis for the role of curcumin in chronic dis-

eases: an age-old spice with modern targets. Trends Pharmacol Sci 30(2):85-94

3. Sindhwani P, Hampton JA, Baig MM et al (2001) Curcumin prevent s int ravesical tumor

implantation of the MBT-2 tumor cell line in C3H mice. J Urol 166(4):1498-1501

4. Gomez G, Mansouraty G, Gardea J, et al (2007) Acceleration of oxidative protein fold-

ing by curcumin through novel non-redox chemistry. Biochem Biophys Res Commun
364(3):561-566

5. Squires MS, Huds on EA, Howells L et al (2003) Relevance of mitogen activated protein

kinase (MAPK) and phosphotidyl inositol- 3-kinase/protein kinase B (PI3 K/PKB) pathways
to induction of apoptosis by curcumin in breast cells. Biochem Pharmacol 65(3):361-376

6. Suzuki O, Abe M (2008) Cell surface N-glycosylation and sialylation regulate galectin-3-in-

duced apoptosis in human dif fuse large B cell lymphoma. Oncol Rep 19(3):743-748

7. Takai N, Ueda T, Nishida M et al (2008) Histone deacetylase inhibitors induce growth

inhibition, cell cycle arrest and apoptosis in human choriocarcinoma cells. Int J Mol Med
21(1):109-115

8. Tan TW, Tsai HR, Lu HF, et al (2006) Curcumin-induced cell cycle arrest and apoptosis in

human acute promyelocytic leukemia HL-60 cells via MMP changes and caspase-3 activa-

tion. Anticancer Res 26(6B):4361-4371



40

10.

11.

12.

14.

Effect of Curcumin on Biological Behavior of T24 Cells 307

. Reuter S, Eifes S, Dicato M et al (2008) Modulation of anti-apoptotic and survival path-

ways by curcumin as a strategy to induce apoptosis in cancer cells. Biochem Pharmacol
76(11):1340-1351

Yu HG, Yu LL, Yang Y et al (2003) Increased expression of RelA/nuelear factor-kappaB pro-
tein correlates with color cetal tumorigenesis. Oneology 65(7):37-45

Limtrakul PP, Anuchapreeda S, Lipigorngoson S et al (2001) Inhibition of carcinogen
induced c-H a-ras and c-fos proto-onco-genes expression by dietary curcumin. BMC Cancer
1(1):1-6

Choudhuri T, Pal S, Agwarwal ML et al (2002) Curcumin induces apoptos is in human breast
cancer cells through p53-dependent Bax induction. FEBS Lett 512(1-3):334

. Dong hua X, Xiao da T, Shu jie X, Jian ming T, Xiang hui W, Yong C (2006) Expressions of

NF-KB in human bladder cancer and its clinical significance. Chin J Cancer 21(6):663-667
Aggarwal BB, Sung B (2009) Pharmacological basis for the role of curcumin in chronic dis-
eases: an age-old spice with modern targets. Trends Pharmacol Sci 30(2):85-94



Chapter 41

Effect of Soyasaponin on Expression

of Fas/FasL of Pneumonocyte in Silicotic
Fibrosis Rats

Houjun Xu, Yulan Hao, Yu Su, Qingzhao Li, Jianhui Wu, Hongmin Fan,
Manman Wang, Licheng Yan, Haijuan An and Yanshu Zhang

Abstract Objectives to discuss the effect of SS on expression of Fas and FasL
of Pneumonocyte in the Silicotic Fibrosis Rats. Methods Superoxide dismutase
(SOD) and malondialdehyde (MDA) of pulmonary tissue and changes of that
after SS intervened were observed. The immunohistochemical method was used to
detect the level in the expressions of Fas and FasL protein. Results Compared with
NS group, the level of SOD decreased constantly in SiO; group (P < 0.05). MDA
was increased significantly and maintain the high level (P < 0.05). Expression of
Fas protein of SiO; group was 4.51 and 5.05 times compared with its NS group.
Its positive staining was located in epithelial cells of bronchi-duct and alveolar
endothelial cells. Conclusions Fas and FasL system might take part in the pulmo-
nary fibrosis. A certain dose of SS might down regulate the expressions of Fas and
FasL to relieve the development of pulmonary fibrosis.

Keywords Silicosis ¢ Pulmonary fibrosis ¢ Soyasaponin ¢ Fas ¢ FasL

41.1 Introduction

Silicosis is caused by the long-term inhalation of a large number of free SiO; pul-
monary fibrosis, the early pathological changes of silicosis is alveolar damage and
inflammation, and at last it will become fibrosis. The study shows that: silicosis
on AM apoptosis induced by ROS and Caspase-mediated, the activation of AM
and AEC cells can express FasL in order to achieve the apoptosis [1]. Therefore,
during the process of pulmonary fibrosis, the study of Fas/FasL-mediated apop-
tosis is very significant. Soyasaponin (SS), an active ingredient is extracted from
soybeans, which have antioxidant [2], inhibition of tumor, immune regulation, and
other physiological functions. Thus, we chose SS as a means of intervention to
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observe the effects of Fas/FasL expression in lung tissue cells, and at last we can
offer the experimental data for silicosis prevention and the pathogenesis.

In recent years, lipid oxidation has aroused widespread concern in the develop-
ment process of the occurrence of silicosis fibrosis. Studies have shown that the cause
respiratory burst [3], SiO, dust into the body, producing free radicals, these free rad-
icals attack the cell membrane of lung macrophages, lipid peroxidation, resulting in
structural damage to macrophages (AM), membrane damage to the giant macrophage
release of SiO; was engulfed by other AM, and so forth, resulting in the AM, prolifera-
tion and aggregation provide a basis for, the formation of silicotic nodules. Shi X[4],
electron spin resonance (ESR) technology to detect SiO» suspension in the generation
of ROS, proof of SiO, dust can stimulate AM to produce oxygen free radicals cause
cell damage. [5] That, silicosis pathogenesis SiO; start the alveolar macrophage sur-
face peroxide radical reaction, so that the macrophage damage and release of many
active factor is the direct cause leading to pulmonary fibrosis. And SiO, dust can also
lead to the AM of free radical chain reaction, leading to biofilm lipid peroxidation,
malondialdehyde (MDA) and the formation of end products, MDA, and free amino
groups on the protein and phospholipid covalent binding, and DNA and RNA cross-
linking, cell structural changes, functional impairment, metabolic abnormalities, result-
ing in pathological changes.

Body antioxidant enzyme defense system, which SOD to scavenge superoxide anion
specificity were in body. Radical scavenging enzymes of SOD, CAT and GSH-PX
activity have different degrees of increased oxidative stress [6], increased free radical
metabolism in compensatory increase of antioxidant enzymes in dye dust early JUI-
SHENG SUN, and other. With the number of free radicals, these anti-free radical
enzyme activities decreased significantly, while lung tissue MDA content increased sig-
nificantly, after dust lung tissue lipid peroxidation, reduced antioxidant capacity. Wanjun
et al. [7] that endogenous anti-free radical enzymes in the consumption of large quan-
tities of free radical scavenging and free radical-induced decrease in enzyme activity,
leading to a reduction in endogenous antioxidant capacity, thereby increasing the lung
tissue lipid peroxidation damage. The experimental results show that the SS can signifi-
cantly reduce the pulmonary inflammatory response after dust and increase SOD activ-
ity, reducing the content of MDA in lung tissue, thereby inhibiting lipid peroxidation.

Fas (also known as CD95/APO-1), is tumor necrosis factor (TNF) receptor
superfamily member, apoptosis induced by death receptor pathway. Recent studies
suggest that dysfunction of Fas and FasL system is one of the important pathogen-
esis of some diseases [8]. Fas/FasL are not only able to induce apoptosis, and the
role of pro-inflammatory factor.

41.2 Materials and Methods

Experimental animals and animal model: 40 clearer SD rats, weighing
200 g + 30 g, male, offered by Beijing Vital River. SD rats were randomly divided
into control group (saline group), exposed to silica (SiOy), intervention groupl
(SS 10 mg/kg) and intervention group 2 (SS 15 mg/kg), each group has 10 rats.
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Rats under ether anesthesia will open device plugs entrance, under direct vision to
inject 1 ml of the experiment liquid, 0.5 ml to each left and right lungs. The con-
trol group was injected with sterile normal saline, model group and intervention
group was given SiO, dust suspension (50 mg/ml,). After the modeling is com-
pleted, the intervention group with SS according to the 10 mg/kg and 15 mg/kg
orally, 5 times a week, the control group and model group were given an equal
volume of NS gavage, animals in each group after the modeling and 40d, 80d,
respectivel, were killed half. SS solution with normal saline dubbed to the concen-
tration of 4 mg/ml, use 0.22 wm millipore filter sterilization and kill the bacteria,
4 °C to save.

Animal handling and sample collection: intraperitoneal injection of the mass
fraction of 0.3 % sodium pentobarbital anesthesia, get the heart blood, 2,000 r/min
centrifuge 15 min, put the lung tissue and serum in-70 °C storage spare.

Serum superoxide dismutase (SOD), lung tissue malondialdehyde (MDA).
Each is got from the Nanjing Jiancheng Institute of Biotechnology kit, do accord-
ing to the manual operation.

Universal immunohistochemical staining kit (Beijing Zhongshan Biotechnology
Company) detection of Fas, FasL. expression. The primary antibody was rab-
bit anti-rat expression of Fas and FasL (dilution for 1:100,1:75, Santa Cruz
Biotechnology Inc.), 3, 3-aminophenyl hydrazine (DAB) color, mounting with
neutral resin. Instead of primary antibody as a negative control, phosphate buffered
saline (PBS) with a microscope to observe the lung tissue expression of Fas and
FasL expression. Each animal were randomly observed a slice, a magnification of
10 x 40, each slice randomly selected five fields of vision, use MoticMed system
6.0 image analysis system for quantitative analysis of the expression of Fas and
FasL in.

Statistical analysis: All results are presented as mean =+ standard deviation
(x £ s), single factor analysis of variance, and q test statistic SAS6.12 software.
P < 0.05 indicated a statistically significant difference.

41.3 Results

41.3.1 At Different Times, the Content of SOD Changes
in Each Group of Animal Serum

The SiO; serum SOD was significantly lower than the NS group, the difference
was significant (P < 0.05), with the extension of time after dust, SOD content
decreased slightly, but the difference was not statistically significant. Giving SS
SOD activity enhanced the SOD content increased nearly 30 % than the average
and which is closely related to SS that has antioxidant activity. However, high
doses of the SS group compared with the low dose group, no significant impact
differences in SOD (P > 0.05). Indicate in the Table 41.1.
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Table 41.1 The comparison of serum SOD in different groups (U/ml)

Groups 40d (X £s. n=5) 80d (X +s. n=15)
NS 101.86 + 24.57 103.05 + 33.41
SiO; 66.24 4 13.50 60.96 4+ 12.03
SiO; + SS(10 mg/kg) 85.50 + 16.16 84.43 £+ 26.63
SiO2 + SS(15 mg/kg) 86.00 + 21.38 85.82 + 18.45

41.3.2 At Different Times, the MDA Content in Each Group’s
Pulmonary Tissue

After silica dust into the rat in vivo, it results in a lot of excess free radicals, these free
radicals can attack the pulmonary biomembrane’s unsaturated fatty acids (PUFA) and
arise from lipid oxidation end product malondialdehyde (MDA), MDA can accumu-
late in the pulmonary organization, the content and lung peroxidative damage were
positively correlated. Seen from Table 41.2, after getting dust 40d, the MDA content
of pulmonary tissue in the group of exposed to SiO; is in a sharp rise and which is
3.38 times than the content of NS group,the volume average 43.6 mmol/mgprot at
80d, 7.71 times than which of the control group. MDA content of SS in the interven-
tion group with the same period in SiO, have significant decrease, and the difference
was statistically significant. Show that SS is able to resist the attack of free radicals
on the biomembrane, and made the protection effect during its anti-oxidation.

41.3.3 Fas and FasL Protein Express the Results

The positive signal of Fas and FasL protein expressed in the cell membranes
of lung tissue and surrounding area of cell membrane, the NS group of Fas and
FasL expressed weakly positive. Dust on 40d, the expression of Fas expression
was significantly higher, mainly in bronchial epithelial cells and alveolar epithe-
lial cells; FasL is mainly distributed in the alveolar epithelial cells and interstitial
lung inflammatory cells. Dust on 80d of SiO; lung of Fas protein expression is
still maintained at high levels of FasL expression declined slightly. SS intervention
40d Fas expression decreased, but still significantly higher than the control group;
reduced FasL expression after 80d, compared to the differences seen between the
groups was statistically significant (P > 0.05) (Table 41.3).

Table 41.2 The comparison of pulmonary tissue MDA in different groups (nmol/mgprot)

Groups 40d (X £s. n=Y5) 80d (X £s. n=15)
NS 499 £1.26 5.66 +1.83
Si0, 16.38 +4.11 43.62 £ 10.71
Si0; + SS(10 mg/kg) 10.52 +8.10 19.09 +£9.22

Si0; + SS(15 mg/kg) 9.15 £2.64 17.11 £ 6.58
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Table 41.3 The AOD of Fas, FasL of pulmonary tissue in different groups
40d 80d
FasL

Groups Fas(X+£s.n=5) FasL(X+s.n=5) Fas(XE*s.n=5) (X*s.n=5)
NS 0.094 +0.013 0.029 £ 0.006 0.078 £ 0.037 0.031 + 0.008
Si0, 0.424 £ 0.058 0.171 £ 0.018 0.394 £ 0.062 0.048 £0.012
SiOy + SS 0.244 + 0.031 0.088 £ 0.009 0.332 +0.050 0.041 + 0.010

(10 mg/kg)
Si0; 4 SS 0.256 + 0.036 0.036 +0.010 0.266 % 0.066 0.036 +0.013

(15 mg/kg)

41.4 Conclusions

There is evidence that ROS can up-regulate the expression of Fas/FasL system and
activation of the cell death program; antioxidants can block the Fas/FasL. system-
mediated apoptosis. The study of the above results can be seen that the SS with a
stable membrane, scavenging free radicals and improve cell protective effect of
endogenous SOD activity, by reducing the expression of Fas and FasL in lung tis-
sue expression. The specific mechanism needs further study.
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Chapter 42

Study of Electre II Multiple Attribute
Decision-Making Method in Construction
Project Management Mode Selection

Jingzhong Ma and Yuxin Liang

Abstract Construction project management mode selection are more complex
multi-attribute decision-making problems, it has very high demand to the appli-
cation of multiple attribute decision-making method. Electre II of multi-attribute
decision-making method takes into account the cognitive characteristics of people
in decision-making, constructed two preference relations that strong is better than
weak, the whole sort of multi-attribute decision-making program, which has great
application value. This chapter analyzes the basic problem of the construction pro-
ject management mode selection, and pointed out that the nature of the problem
of multi-attribute decision-making, and give basic steps about the application of
Electre II method.

Keywords Construction project management mode ¢ Multiple attribute decision-
making e Electre Il ¢ Decision scheme of total ordering

42.1 Introduction

In the modern decision activity, multiple attribute decision-making problems
is the actual with most of the decision-making problems. Because in decision-
making, must consider at the same time satisfy the more goals (rule) require-
ment, and between multiple targets and restrict each other, often contradictory, this
makes the multi-objective decision problem become more complicated. The goal
of the construction project management is usually composed by the cost quality
security and progress, there are complex relationships between each of the tar-
get. Therefore, construction project management model decision-making is more
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complex multi-attribute decision-making problems, it has very high demands to
the application of the multi-attribute decision-making.

The traditional multiple attribute decision-making method has simple weight-
ing method, multiple attribute value function method and close to ideal point,
the Analytic Hierarchy Process (AHP) and Electre decision-making methods
developed since the 1970s. AHP method is particularly suited to the hierarchi-
cal structure of decision-making problems, mature and widely applied in prac-
tice, Professor Salty taking into account the relationship between the layers goal
to develop into the ANP network analysis. Compared with other decision method,
Electre method is able to fit selection, order and group and so on the different
decision the goal request, consider people decision-making cognitive characteris-
tics, suitable for true attribute and pseudo attributes, etc. Various kinds of decision-
making preferences relationship, not necessarily rely on determining weight, for
sensitivity analysis etc., and has great application value. This chapter analyzes the
construction project management target relationship, put forward the construction
project management mode decision Electre I method used in the basic step.

42.2 Literature Review

42.2.1 Multi-Objective Decision-Making Method
of Construction Projects

Management of construction projects was founded since the 1960s, and matured
gradually, After thel990s, a variety of advanced decision-making methods start
introduced, the characteristics of technical specialization more distinctive, such as
Tam et al. [1] built the safety management index system of construction projects,
put the non-structural fuzzy decision method used in the evaluation of the safety
management of construction projects. Nang-Fei Pan [2] Fuzzy Analytic Hierarchy
Process bridge construction program selection and evaluation.

The Banias et al. [3] built a decisions of evaluation index system about the
location of garbage disposal plant, and adopt the Electre III multi-objective
decision-making methods to systematic reviews.

Marques et al. [4] proposed a multi-objective decision-making method. which
based on KPI’s system analysis and evaluation for the mission, goals, policy
makers characteristics and competitive. Fully visible, a variety of multi-attribute
decision-making methods has begun to gradually introduce to the field of con-
struction project management in recent years.

42.2.2 The Electre Multi-Attribute Decision-Making Method

Electre method (Elimination et Choice Translating Reality) belongs to decision-
making methods which the level not inferior to the relationship (Outranking
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Table 42.1 Decision support of Electre decision-making methods

Classification of decision

problem Purposes of decision support Decision-making method
Select Elect a more satisfactory solution Electre I, IS
in the waiting program
Grouping Grouping the program whereas  Electre TRI
doesn’t order
Sorting Sort of program Electre IL, III, IV

Relation), The method has created a new ideology of decision-making. Consider
the preferred incomparability and weak preference relation is the most typical
feature result in the level not inferior to the relationship. After that proposed the
expansion model of Electre II, Parts III, IV, IS and TRI, etc. The applications of
the various decision-making models are shown in Table 42.1.

The application purpose of Electre Act II is to identify the program’s total sort-
ing, It provides a strong level not inferior to the relationship and the weak level not
inferior to the relationship, Duckstein and Gershon [5] built a system of vegetation
management evaluation, and use the Electre II method carried out the systematic
evaluation, Hokkanen et al. [6] applied Electre II to the decision-making of solid
waste management.

Overall, Electre II method is a sorting-wide decision-making which balanced
strong level not inferior to the relationship and the weak level not inferior to the
relationship, it isn’t seen on the application of this method in construction project
management of the existing studies, It’s use space is also worthwhile to continue
exploring.

42.3 Mode Selection and Evaluation of Construction
Project Management

One of the development trend of the construction project management is the diver-
sification of management control objectives, From the traditional three control of
the schedule, quality and cost transition to the coordinated control of the schedule,
cost, quality, safety gradually, There is both Contradictory aspects and unified in
these control objectives, They must be used as an organic system to carried out the
overall control.

The management model of construction project mainly include Design-Bid-Build
Method, Construction Management Approach CM, Design Build Method, Design-
Manage Method, Management Contracting Method and Novation Contract, NC ect.
There are certain advantages and disadvantages of various management models.

Based on the above analysis, we can regard safety, quality, function, sched-
ule and cost as the evaluating properties of management objectives, a vari-
ety of project management model as a viable program, Build a multi-attribute
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decision-making model, Adapt Electre II method for mode selection decisions of
construction project management.

42.4 The Implementation Steps of the Electre IT Model

In this study, Electre II is introduced into construction project management deci-
sion. Implementation of the method does not need a comprehensive (omitted worst
scheme) process, the main implementation steps are as follows:

1. Policy makers raised questions, then analysis the questions whether multiple
attribute decision-making or not.

2. To determine the decision attribute, build decision-making evaluation index

system.

To develop and implement scheme.

4. To selection of information, and give attribute information and the attribute
information of the relationships of the program.

5. In view decision problems of m scheme, n decision attribute, construct-
ing decision matrix X, and standardization of decision matrix for. R = [r;;],
rij = Xij [ |2, X3

6. Structuring a weighted norm of matrix

WIFLL 0 Wnllp w0

(O8]

V=[v;L.V=RW| = - | in,whichW=
Wirmli - Wnlmn 0 - wy

7. Determining attribute consistent and inconsistent sets.

For any pair of solution a and b, attribute set is divided into consistent set Cab
and inconsistent set Dab = [j/x a j < x b j] = J-Cab. Consistent set Cab is attribute
set which is not inferior to plan b and its complement is incongruent set Dab.

8. Calculating consistency index matrix C.

Consistency index C (a, b) is the sum of all the advantages of the attribute
weight, and is the degree of all reflect decision support scheme which is not
inferior to b.

9. Calculating inconsistency index matrix D.

Inconsistent index d (a, b) said the degree of no satisfaction to selection scheme a,
comparing to b.

10. Establishment of the preference relation matrix.

i € Dap |Vaj — Vi,
daby= " € Da[Vaj = Vil “42.1)

max; € J,s,t € I’Vsj - th|



42 Study of Electre II Multiple Attribute Decision-Making Method 319

First identified two sort of relation between the critical value, C*, D* is critical
value of strong relationship SF, C-, D- is critical value of weak relationship Sf. The
two ranking critical value of meet C* > C-, D* < D-.

The strong relationship between a SFb meet: ¢ (a,b) > C x d (a, b) < D* and ¢
(a,b) > c (b. a)

Weak relationship between a Sfb meet: ¢ (a, b) > C- and d (a, b) < C-Hc
(a,b) > c (b, a).

11. In descending order.

The concrete steps: (1) Definition a set A for all project set; (2) Defines a set
F contains all schemes which are worse than other; (3) Defines a set F’ as the
scheme sets which are better than other in set F; (4) Selecting F’, and eliminating
F’ from A. Repeating the steps (2)—(4) to remaining scheme, until all scheme was
selected, classification, formation in descending order.

12. In ascending order

The concrete steps: (1) Definition a set A for all project set; (2) Defines a set
G contains all schemes which are worse than other; (3) Defines a set G’ as the
scheme sets which are better than other in set G; (4) Selecting G’, and eliminating
G’ from A. Repeating the steps (2)—(4) to remaining scheme, until all scheme was
selected, classification, formation in descending order.

13. Comprehensive ranking.

With the cross synthesis method, build the final ordering relation.
Comprehensive ranking principle: (1) If scheme is better than scheme b in the two
sort program, it remain preference relation in the comprehensive ranking (2) If
scheme a is better than scheme b in a sort program, and the same in another sort
program, then scheme a is better than scheme b in comprehensive ranking, (3) If
scheme a is better than scheme b in a sort program, but worse in another sort pro-
gram, then scheme a is not comparable to scheme b in comprehensive ranking.

42.5 Conclusion

Electre I methods considering the cognitive features of human decision-making, struc-
ture the two preference relation, achieve full ranking of the multiple attribute decision-
making scheme, and has great application value. This chapter analyzes basic problems
of construction project management mode selection, and put forward the basic steps of
the application of Electre II in the construction project management mode select.
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Chapter 43
Marketing Strategy Analyse Based
on 4P Theories

Xu-Chao Song and Jian-Zhong Cui

Abstract To meet people’s increasing material and culture demands day by day,
state and business hold various of festival activities continuously. Along with beer
consume quantity enlarging year by year and consumer hobby degree enhancing,
in 2011, Beijing held The first Beijing international beer festival. This paper con-
siders beer festival as a kind of experience marketing activity, according to tradi-
tional 4 P marketing theories, analyses the product strategy, price strategy, place
strategy and promotion strategy of the Beijing international beer festival, and car-
ried on an initial study about the related problems.

Keywords The beer festival ¢ Marketing strategy ¢ Analyse

43.1 4 P Marketing Strategic and Basic Theories

43.1.1 4 P Marketing Theories Outline

Jerome McCarthy fist summarized at his Basic Marketing in 1960 that the mar-
keting stuff of business was the constituent of four basic factors, namely famous
“4 P” theories. Product, Price, Place, Promotion, all the English word heads of
these four phrases is P, So the theories name is “4 P” theories. In 1967, Philip
Kotler ulteriorly notarized this marketing mix method which took 4 P theories as
Core in his best-seller book Analysis, planning and control (version 1).

43.1.2 4 P Marketing Theories Develop History

The first stage, before 30s in 20th century, the research was carried out in the angle
of enterprise marketing functions [1]. Arch Shaw submitted the thought of functions
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in Quarterly Journal of Economics first time in 1912, he attributed the middleman’s
function in sales activities to five aspects: the risk share; commodity transshipment;
Fund raising [2, 3]; Communicate and sell; Assemble, classification and transship-
ment. Wakefield also carried on a research to marketing functions in 1917, he pro-
posed: assemble, storage, the risk assume, rearrange, sell and transport etc. Before
1935, Franklin Ryan had written to point out 52 kinds of different marketing functions.

Second stage, the research was carried out in the angle of the marketing mix
strategy [4, 5]. Neil Borden submitted “marketing mix strategy” in 1950, he attrib-
uted the marketing activities to 12 aspects, included: product, brand, baling, pric-
ing, investigation analysis, distribution channel, personal selling, advertisement,
sale promotion, the store show, after service and logistical etc.; and then Foley
attributed these factors to “the basic factors” about provide content and “the tool
factors” about sales activities, after that some marketing scholars put forward the
marketing strategy different combinations. Until 1960, Jerome McCarthy submit-
ted famous “4 P marketing theories.

43.1.3 How 4 P Theories Put Forward and the Relationship
with 4 C Theories

Lautrang proposed new points in Advertising Age top in 1990, corresponded to the
traditional 4 P: “4 C theories of Marketing”. He emphasized customer satisfaction
should be the first place pursuit by business, the product must satisfy shopper’s
requirement and reduce cost at the same time, Products and services should fully
consider the purchasing power of the customer in research, and pay full attention
to the convenience in customers shopping process, Finally business should imple-
ment the effective marketing communication taking consumers as the center. The
4 C theories are: Customer’s needs and wants; Cost and Value to satisfy consum-
er’s needs and wants; Convenience to buy; Communication with consumer.

After 4 C theories submitted, some scholars thought that 4 P theories should be
replaced with 4 C. But many scholars still considered that 4 C just further defined
the basic premise of enterprise marketing strategy and the guiding principle, From
the operation, people must operate through the 4 P as a representative of the mar-
keting activities. So 4 C just deepened 4 P, and cannot replaced 4 P. So far, 4 P
are still the simplest and direct theories to clearly annotation the marketing mix
strategy.

Table 43.1 shows the relationship between 4 P and 4 C.

43.1.4 The Connotation of 4 P Marketing Theories

4 P marketing theories actually research the market marketing problems from
the Angle of management decisions. 4 P think that the various factors influence
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Table 43.1 The relationship between 4 P and 4 C
4P 4C
Concrete import  Product Service scope, Customer Study the customer’s
stipulation, desire for needs,
service product and provide
positioning and correspond
service brand, etc. product or service
Price Basic price, Cost Considering the
payment way, price that the
a discount or client would like
commission, etc. to pay, and how
much is the cost
Place Direct channel and Convenience Make the client
indirect channel enjoy facilitation
brought by third-
party logistic
Promotion Advertisement, Communication  Communicate with
the personnel client actively,
promote, business look for the
promotion and approbation
public relation, feeling about a
etc. win-win
Time 20th century ~ The mid 60s 20th century The early part of 90s
(McCarthy) (Lautrang)

enterprise marketing activities (variable) can be classified into two categories:
One is the enterprise uncontrollable factors, that is not the marketers them-
selves can control: marketing environment, including the microcosmic envi-
ronment and the macro environment; the other is controllable factor, that is,
marketers can control, for example, product, trademark, brand, price, adver-
tising, channel, and so on, and 4 P are induction about all sorts of controlled
factor:

Product strategic, mainly means that business achieves its marketing target by
providing consumer all kinds of tangible and intangible product for the target mar-
ket, including controllable factors combination and use, such as product variety,
style, specification, quality, packaging, characteristic, trademark, brand and vari-
ous service related with the same product.

Price strategic, mainly means that the business achieves the marketing
goal by establishing and changing the price in accordance with market rules,
including the basic price, discount price, allowances, terms of payment and
commercial credit and various pricing methods and pricing skills controllable
factors.

Place strategy, mainly means business achieves its marketing goal by selecting
reasonable distribution channels and organizing the product circulation, includ-
ing the channels of distribution coverage, commodity circulation link, middleman,
outlets setting and storage transportation.
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Promotion strategy, mainly means business achieve marketing goal by using all
kinds of information communicating means to boost consumer purchasing desire
to promote the product sales, including advertising, marketing, business promo-
tion, public relations (PR), etc.

43.2 2011 The First Beijing International Beer Festival
Marketing Strategy

The first Beijing international beer festival was the key contracted project in
Beijing tourism industry project recommend meeting, was 2011 Beijing munici-
pal key tourism project, also was the Chaoyang district government supported and
promoted key project. The purpose of the beer festival was to promote the cul-
tural exchange between China and Germany, flourishing Beijing modern agricul-
ture, promoting Beijing tourism industry development, at the same time, it was an
examine to test whether XieDao Beijing Group experience marketing strategy suc-
ceeded or not. This paper tries to start from traditional marketing strategy of 4 P
theories, analysis the marketing strategy of 2011 the first Beijing international beer
festival One by one.

43.2.1 Festival Product Strategy (Product)

The product strategy is the base of 4 P theories, embodies the value of consumer
spending. Marketing’s original purpose is to improve the influence of products and
marketing department through a series of measures, sell more products, drive addi-
tional worth of the products. The products of the first Beijing international beer
festival were divided into main products-beer, the catering and dining theme ser-
vice, etc. Organizers, XieDao group President—FuXiuPing said: The first Beijing
international beer festival had three core characteristic: Pure German beer brewing
now, authentic traditional German food, the original Bavarian amorous feelings.

43.2.1.1 About Beer Product Strategy

The main products in the first Beijing international beer festival were pure German
beer brewing now. This was different from the product strategy of the other cities
the beer festival held. Such as Qingdao, Harbin where launched the local brands of
beer, Dalian and other cities launched the famous domestic brands of beer. Beijing
international beer festival built eight covers an area of 10,000 square meters
of beer canopy, introduced special beer production line from Germany, all used
Germany authentic formula and technology, could brew 150 tons beer every day,
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could hold 100,000 people to drink. Tourists could see the beer production process
standing behind the transparent glass wall. And each canopy produced one variety,
so consumer could fully experience pure German beer.

43.2.1.2 About Catering Product Strategy

Another different from the other cities, which provided barbecue, seafood, peanuts
soybean, characteristic starch only in the beer festival, was the Beijing international
beer festival catering strategy was only provided authentic traditional German food,
such as 8 doughnut, livestock, characteristic dessert, etc. The highlight of the prop-
aganda was: although food is simple, but authentic taste pure. A shed had a main
course, roast chicken, roast pigs, grilled fish, grilled beef, a shed a characteristic,
visitor chose his own like to eat, reflected pure German food culture.

43.2.1.3 About Holiday Theme Strategy

The theme strategy of Beijing beer festival was propaganda Bavarian amorous
feelings, let consumers experience oktoberfest beer festival atmosphere in Beijing.
In order to fully reflect the theme, supposedly, in addition to build and decorate
eight Bavarian national style glass beer awning, in beer festival, the organizers still
employed eight European style of acting teams, 500 blond German wine ladies,
newly built 17 large carnival rides, and specially absorbing service team was the
German wine ladies. The alleged the wine ladies were not only beautiful, but also
capable, each wine lady could carry 4,000 drafts beer every day, with her hands
could carry four drafts beer above six drafts, take 10 drafts beer from the bar to
the guest table every time. Some wine ladies could also put 15 bowls of rice, their
working enthusiasm were very high. Moreover, hearing music they would dance,
seeing the guests would dance with guests, then they could develop friendly rela-
tions with guest quickly, and make the guests relax.

43.2.2 Festival Price Strategy (Price)

Price strategy is an important content of the 4 P theories, reflects the consumer
costs. Whether the price strategy is reasonable will directly affect Whether the
product marketing success or not.

43.2.2.1 About Pricing Ideas

The slogan of the Beijing international beer festival wais: “move the oktoberfest in
Munich, Germany to Beijing”, tried to achieve the results that people could experience
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a German beer carnival in Beijing. Therefore, the price strategy was adopted on high
quality, a high price, due consideration to local consumption concepts.

43.2.2.2 About Comprehensive Pricing Strategy

According to the pricing ideas, the comprehensive pricing strategy was: strive to
the beer and catering has pure taste, food quality achieves high level, the price
also reached a high level. At the same time, provide consumers some high value-
added services. Such as German-styled dining environment, the German wine
ladies characteristic service, live music accompaniment, free parking, free ticket,
20 point-to-point free bus line etc.

43.2.2.3 The Price of Specific Products

Each German draft beer brewing now was 60 yuan, the German catering and sta-
ple food was 50 yuan. The rest of the food, accommodation, amusement project
prices referred to other Beijing festival consumption price.

43.2.3 Festival Site Strategy (Place)

Site strategy (Place) embodies the convenience level for consumer, and will
directly affect the marketing effect, also it is one of the important factors of 4 P
theories.

43.2.3.1 The Site Selection and Marketing

The organizers of the beer festival was XieDao group, and the place held beer
festival is in XieDao Holiday Eco-farm that located in the northeast of Chaoyang
district, near the Capital Airport side road, Jinzhan village. The whole resort cov-
ers an area of 3,300 mu, a “former store backyard” type of management pattern.
Home area was in the resort, a total area of 270,000 m2. The site was so open
and independent that it was suitable for beer festival held and unified management.
Relying on the beer festival, the awareness of XieDao group and XieDao travel
resort enhanced greatly.

43.2.3.2 Supporting Facilities, Service and Marketing

In view of the actual situation of the site, the organizers formulated the facili-
ties and service strategy. Mainly included the amorous feelings dance, the theme
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performance; the entertainment carnival outside; commodity sales pavilion,
medical center, security operation command center, free items custody, ATM, park
broadcasting system and foreign language service window, specially, provides 20
free bus and driving assistance after drinking. In a word, it provided comprehen-
sive service for consumers.

43.2.4 Festival Promotion Strategy (Promotion)

Promotion strategy (Promotion) refers to the sales channel and the way, a mar-
keting behavior effectively communicate with consumer. Promotion strategy will
directly affect the product marketing result.

43.2.4.1 About the Public Relations Strategy

The organizers Launched many publicity before and after the beer festival. Such
as they propagandized that the beer festival was sponsored by Chinese People’s
Association for Friendship with Foreign Countries, and the city, district lead-
ers inspected the work, made the beer festival has strong official color, greatly
improved the reliability and consumers participation enthusiasm; As another
example, the beer festival was undertaken by Beijing XieDao Group and German
Schottenhamel company, there were both local enterprise and foreign enterprise,
and have great of match of Chinese and western effect. Moreover, The organizers
publicize energetically the pure German Munich “pedigree”, 100,000 people car-
nival, 800 million yuan exclusive investment, green ecological ingredients and so
on, all these PR strategy powerful boosted the beer festival.

43.2.4.2 About Channel Strategy

The organizers implemented all-round marketing strategy in Beijing beer festival.
Whether the media or the report and consumers’s by word of mouth were all com-
prehensively launched. China Daily, PRC, Beijing evening news, capital times,
each big network media and the TV news media reported on a large scale. Tried
best to create pure, natural and hot Bavarian amorous feelings and grand, carni-
val, joyful festival atmosphere which attracted a lot of Beijing Residents and other
Chinese and foreign tourists.

43.2.4.3 About Staff Promotion Strategy

The organizers, XieDao group, propagandaed the beer festival was exclusive
investment, no subcontract lease. This was a very unique festival marketing
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strategy, was clearly different with other cities beer festivals. All goods were
unified pricing and settlement also promoted the whole class of the international
the beer. And a highlight was the manner of personnel promotion adopted com-
pletely the mode of oktoberfest in Munich, Germany. Salesman, waiter, wine lady
are sale terminal. In beer sales link, 500 blond German wine ladies provided ser-
vice for consumers directly, the wine ladies daily bought beer and food tokens
with lower than the amount of selling price in the cashier system, guests would
directly buy beer or dishes from wine ladies, the price difference was the wine
ladies or services salaries, this strategy not only avoided the cashier system confu-
sion, but also boosted sales performance.

43.2.4.4 About Business Promotion Strategy

In order to improve the awareness of the beer festival and ensure success, the
organizers had a lot of business promotion activities. Such as they held photogra-
phy contest named “together Beijing, Cheers XieDao” first Beijing international
beer festival, held beer contest each day during beer festival, invited the Tang
Dynasty Band and the western European style performing arts team for live dance
performance, invited singer SuoNanZha XiYing to create the theme song “XieDao
cheers”, provided 20 free bus and driving assistance after drinking, equipped with
Europe type cabin and camping tent, and so on. These strategies made Beijing
beer festival a popularity.

43.3 The Main Problems of the Marketing Strategy
in the First Beijing International Beer Festival

43.3.1 The Gaps Between the Marketing Strategy Positioning
and National Traditional Consumer Psychology

In China, it was the first time to entirely replant oktoberfest beer festival. Beijing
relevant departments and enterprises made helpful attempts. But compare with the
traditional Chinese festivals marketing methods and consumption content, the mar-
keting strategy unfit to Chinese national conditions. To our consumers, beer must
be fresh, food must be delicious. During the hot summer, drinking to one’s heart’s
contenting with a few good friends in lively stall, eating peanuts, soybean and
cucumber, there are mutton strings stall, tofu, baked seafood and steamed bread, If
possible people can enjoy the sea breeze, look at the rising fireworks by the sea...
This is the ideal beer festival. Qingdao, Dalian and Harbin where the beer festival
lasts long, take the ordinary consumers consumption psychology. Although Beijing
beer festival was very characteristic, but the variety of beer did not so conform to the
mass consumer tastes, and the catering was simple, in eight hall provided only one
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brand beer and staple food every hall, Just imagine, who was willing to change eight
somewhere to eat? It was impossible that the consumer drank to his heart’s content-
ing like in the lively stall, what most people could do was just feeling the German
amorous feelings, tasting the German-style food only.

43.3.2 The Gap Between Product Pricing and Consumers’
Psychological Price

To ordinary consumer, the price of beer has been very stable. Such as the draft beer
is a few yuan a sheaf, according to brand, bottled beer is Up to 10 yuan, the best bet-
ter draft beers also in 20 yuan. And different from liquor, With the purpose of care-
free, Quantity unit of drinking beer is the sheaf, bottle, not liang (50 g), moreover.
Staple food must be delicious, what the people pay more attention to was the taste,
not the price and pure. The Beijing beer festival provided Germany now making
draft beers, each sheaf 60 yuan, and 50 yuan each single staple food. By contrast,
although the level of Beijing beer festival was higher than other beer festival, but
there was a gap between cost performance and consumer’s psychology anticipated.
So most consumer just had a tasting experiences, the repeat guests were not much.

43.3.3 The Different in Site Selection with Beijing
Traditional Festival Custom

As the ancient capital of the Six Dynasties, Beijing has many folk festivals, and
formed unique festival culture. People’s festival consumption psychology and
spending habits has been come into being. For instance, they are willing to listen
folk art on overpasses, watch the play at Chang’an Grand Theater, go to the temple
of heaven and DiTan Temple Fair, and so on. After work people prefer “to busy
place to join in the fun.” The site of Beijing beer festival was XieDao green eco-
logical resort, that located in the northeast of Beijing outside 5th Ring Road, the
position was remote. Although the organizers opened 20 point-to-point free bus
line, set up 5,800 parking lot, but Beijing city is so sweeping that brings consumer
inconvenience. So in addition to the weekend, people preferred to be on some
other recreational activities.

43.4 Countermeasure and Suggestion

Holding beer festival is an important experience marketing way, it can not only
improve the awareness of merchants and products, but also inrich the national
amateur life. The article holds that the organizers should improve from the
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following three respects in order to make the Beijing international beer festival
hold more successfully in the future.

43.4.1 Inrich Product Marketing Varieties

Change product strategy that all implanted oktoberfest beer festival, and improve
for Chinese consumer habits. According to the different consumer groups, imple-
ment different product marketing strategy. For instance, set up two German high-
grade beer experience area, according to the oktoberfest beer festival operation
idea, provide consumers with high-end consumer experience environment. For
most consumers, set up the Chinese consumer area. Provide various kinds of
domestic beer and Chinese food, operate and supervise according to the Chinese
traditional consumption concept. Or by the famous beer brand respectively divi-
sion, such as points German beer area, Qingdao beer area, Yanjing beer area,
Snow beer area, every area provides local characteristic beer and food, operate and
supervise respectively. So it can reflect the characteristic and level, also it can let
the Beijing residents, Chinese and foreign tourists experience the customs and fun
better. As for the merchant, they will achieve their purpose attending beer festival.

43.4.2 Take the Grading Pricing Strategy

According to the different consumer groups and consumption psychology, the
goods should be priced separately. For instance, in pure German beer amorous
feelings experience area, the level of service can be higher, the product quality
can be more pure, the price also can be adjusted higher. And for the situation of
Chinese style area, the product should be abundant, and the price should be mod-
erate. This is the most suitable price strategy. Even can adopt low-cost sales, raf-
flesales of the prize to bring true happiness and benefits to consumers.

43.4.3 Take Measures to Weaken Site Disadvantage

According to the site disadvantage of Beijing international beer festival, the organ-
izers may take all kinds of other measures. First, they may provide more conveni-
ent transportation service, such as rich free bus line, reimburse a certain amount
of expense or limited mileage costs, a consumer integrating system, etc.; the sec-
ond, they may adopt a elastic price, that is, implement different price on holidays
and working days to attract more customers. Such as Monday to Thursday, take
discounted strategy, weekend and holiday return the original price, etc.; the third,
take advantage of XieDao unique resource to attract more customers. Such as
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during beer festival carry out activities of coupons, and the coupons can be use in
XieDao resort after beer festival, this can also gathere part popularity.

43.5 Conclusion

In recent years, the marketing practice activities payed more attention to create
fine feeling, promote the customers delivered value to achieve marketing pur-
pose. In some particular industries like tourism, catering, entertainment, theory
and practice blend mutually and promote mutually in the experience marketing.
Beijing international beer festival was an example of Combining marketing theory
with practice. But, due to the different of national economic development level
and consumer consumption psychology, There is still a certain gap between com-
pletely copying western marketing strategy and our national conditions. So when
we organize experience marketing activities in festival, if we formulate more care-
fully and practically marketing strategy, the results will be better.
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Chapter 44
Distribution of Mn, Pb and Zn
Microelements in Agricultural Soil

Ming Hu

Abstract Weinan area collecting Agricultural soil samples, using laboratory
analysis methods, systematic study the contents and spatial distribution char-
acteristics of manganese, Pb and zinc in soil of the Weinan region. Weinan
average soil manganese content is 412.41 ppm. From the Northeast to the
Midwest or from the Southeast to the Midwest, the content of manganese in
Weinan soil showed increasing trend; Weinan average concent of Pb in soil
is around 59.24 ppm, distribution of the southeastern is the highest content
of the Ministry of counties, Tongguan County average concent of Pb in soil
is up to 110 ppm; from the south-east of Tongguan, Huaxian reduced to other
counties. Soil contents of zinc in Weinan change little in both counties around
50 ppm.

Keywords Weinan * Agricultural soil ¢ Microelements

44.1 Regional Situation

Weinan city between east longitude 108°50—110°38’ and latitude 34°13'-35°52/,
is located in the east of weihe river [1]. North and south long, 182.3 km, things
wide and 149.7 km, is located in the warm temperate zone semi-humid semi-arid
climates, natural conditions and transitional characteristics of multi-types, each
region into soil factors become complicated [2]. The actual farming land area of
608982.4 hm?, accounted for 48.51 % of the area of the soil.
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44.2 Research Methods

44.2.1 Sampling Principle

Sampling is agricultural soil.

It is six county, each county all has 20 sampling points.
To the surface soil sampling depth to 40 cm.
Sampling time for September 2010.

44.2.2 Sample Measuring Instruments and the
Processing Method

Measuring instrument: AS-4,000.

Instrument technology index: test the strength of light source, 1040 kV,
10-50 uA.
Detector working temperature range: —10-50 °C.

44.3 Results and the Analysis

44.3.1 Weinan Soil Mn Distribution and Characteristics

The average content of Mn in the earth’s crust is about 900-1,000 ppm, while
China’s soil Mn are all lower than the world average [3]. China Zhejiang red
soil manganese for 5.6-260 ppm, northeast of China and Inner Mongolia soil
types of forest soil brown upper soil Mn content in the most for 840 ppm.
FuPing county soil content Mn an average of 456.85 ppm, a maximum of
644 ppm, the minimum 302 ppm; Pucheng county soil content Mn an average
of 450.9 ppm, a maximum of 510 ppm, the minimum 353 ppm; Huaxian county
soil content Mn an average of 442 ppm, a maximum of 557 ppm, the mini-
mum 265 ppm; Tongguan county soil content Mn an average of 310.3 ppm,
a maximum of 387 ppm, the minimum 231 ppm; Hancheng county soil con-
tent Mn lower an average of 402 ppm, a maximum of 591 ppm. Therefore, in
Weinan soil Mn content in the midwest is roughly Weinan close to 450 ppm,
and low in the east and south. Weinan area northeast to the midwest or soil Mn
from southeast to the increasing trend in the Midwest. As shown in Fig. 44.1
(Table 44.1).
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Fig. 44.1 The distribution of unit (ppm)
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44.3.2 Weinan Soil Pb Distribution and Characteristics

Fuping county soil content Pb lower an average of 34.57 ppm, a maximum of
51 ppm; Pucheng county soil content Pb lower an average of 26.65 ppm, a maxi-
mum of 36 ppm, the minimum 17 ppm; Huaxian county soil content Pb an aver-
age of 77.1 ppm, a maximum of 221 ppm; Tongguan county soil content Pb an
average of 122.1 ppm, a maximum of 343 ppm, the minimum 38 ppm; Hancheng
county soil content Pb lower an average of 36.45 ppm. The world is concerned,
different types of found in soil lead Pb from trace to 1,200 ppm, on average, aver-
age 15-25 ppm [4, 5], in comparison, most of the counties in Weinan soil lead
is higher than the world average. In the temperate zone and colder climates in
the content of soil lead often higher than average, Weinan and area is under the
warm temperate zone, then most areas of higher than the world average soil lead
is reasonable. But the changes of soil of the lead in the county average content
reaches as high as 110 ppm, the region should pay attention to high levels of lead
because the soil, and plant on the harmful material enrichment amplification and
endanger the human and livestock production safety or food [6—8], such as shown
in Table 44.2. In Weinan soil lead distribution rule of southeastern is highest in
counties; from the southeast to the other HuaXian tongguan, reduce the counties
(Fig. 44.2).

Table 44.1 The content of manganese plumbum and zinc in soil of Weinan

Element site Mn (ppm) Zn (ppm) Pb (ppm)
Fuping 456.85 49.00 34.00
Pucheng 450.90 50.95 26.65
Huaxian 442.00 59.40 77.00
Tongguan 310.30 48.80 122.10
Hancheng 402.00 48.75 36.45

Average 412.41 51.38 59.24
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Table 44.2 The contents of plumbum in the soil of Tongguan county

Pb

Serial number Longitude Latitude ppm +
1 110°13/658" 34°31'844" 101 12
2 110°13'703” 34°31'839" 109 9
3 110°13/655” 34°31'889" 188 12
4 110°21’615" 34°34/996" 83 8
5 110°31'663" 34°35'487" 144 10
6 110°20'835” 34°35'601" 81 8
7 110°17'867" 34°32/480" 80 9
8 110°16'205" 34°30'055" 311 22
9 110°16'118" 34°30'063" 45 6
10 110°16/225" 34°30'160" 162 10
11 110°18/986" 34°31'687" 130 9
12 110°18995" 34°31'694" 131 10
13 110°18994” 34°31'713" 343 21
14 110°18998" 34°31'710" 162 11
15 110°18996" 34°31"739” 155 13
16 110°14/276" 34°33'645" 38 6
17 110°14'715" 34°33/570" 43 7
18 110°14’615" 34°33/937" 51 8
19 110°14'623" 34°33/937" 44 7
20 110°14'631” 34°33/936" 41 6
Average 122 10
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44.3.3 Weinan Soil Zn Distribution and Characteristics

The world of soil zinc content changes a lot, its limit range from trace to 900 ppm.
The average level of 50-100 ppm [9]. Fuping county soil content Zn lower an
average of 49 ppm, a maximum of 61 ppm; Pucheng county soil content Zn an
average of 50.95 ppm, a maximum of 67 ppm, the minimum 33 ppm; Huaxian
county soil content Zn an average of 59.4 ppm, a maximum of 93 ppm, the mini-
mum 31 ppm; Tongguan county soil content Zn an average of 48.8 ppm, a maxi-
mum of 92 ppm, the minimum 24 ppm; Hancheng county soil content Zn lower
an average of 48.75 ppm. In Weinan soil of zinc content big changes in the
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counties, all is 50 ppm or so. Our country is the soil zinc 3—790 ppm, an average

of

100 ppm. In Weinan soil containing zinc in our country is on average less than

average.

44.4 Conclusion

ey

2

3

China’s soil Mn in is all lower than the world average. In Weinan, manganese
content for soil average 412.41 ppm, Weinan is roughly the Midwest close
to 450 ppm, and low in the east and south. In Weinan soil from northeastern
China manganese to the Midwest or from southeast to the increasing trend in
the Midwest.

In Weinan soil lead the average contents of about 59.24 ppm, most of the
counties in the soil lead are higher than the world average. In Weinan soil lead
distribution rule of southeastern is highest in counties, the changes of soil of
the lead in the county average content reaches as high as 110 ppm; From the
southeast to the other HuaXian and tongguan, reduce the counties.

In Weinan soil of zinc content little change for all the counties around
50 ppm. Our country is the soil Zn 3-790 ppm, an average of 100 ppm. The
content of zinc in Weinan, less than the average amount in soil containing
zinc.
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Chapter 45
Research on Economy Increasing Based
on Terraced Fields Development

Ming Hu

Abstract The paper applies the statistical software to analyze the impact of
terraced fields on the macroeconomic growth and income of residents during the
past two decades (1985-2004) in Ansai County. The results show that before 1996
terraced fields developed rapidly and rose 95.57 % in one decade while the annual
average growth of terraced fields is 1.5576 ten-thousand-mus. And it played an
important role for local growth of agriculture economy, grain output and residents’
income which had rose up to 1,126 yuan from 187.65 yuan. Because of oil pro-
duction, after 1996 the economy changed greatly. In 2003 the total industrial pro-
duction rose 975.4 % comparing with the one in 1995 while the oil production
raised 27.65 ten-thousand-tons which had a very important role for local economy.
But the construction of terrace became stable, and its impact on local economy
and residents’ income was relatively weaker.

Keywords Ansai ¢ Water and soil conservation ¢ Terrace

45.1 Preface

Terrace agriculture as change basic condition of effective measures to increase in
food production and the soil and water conservation plays an irreplaceable role.
Slope farmland—especially mild slope farmland reconstruction of soil erosion is
to control soil erosion terraces hill, raise the food production, realizing hilly agri-
cultural sustainable development of economy in one of the key technical meas-
ures [1]. Practice has proved, in applying for soil decertification can not only for
substantially improve land utilization, the land productivity and labor productivity
to create conditions, And forestry development forestry and timber and diversified
management premise and foundation, it is the masses to solve poverty and hunger
of the road of breakthrough [2].
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45.2 The Study Area General

The Ansai County of the loess plateau hinterland, located in northwestern Shaanxi
province, geographical position for E108°51/44”7-109°2618", N 360°30'45"-
370°19/31”. Total land area for 2950.2 km?, Land various types [3].

45.3 The Research Method and Data

This chapter is the county economic output and per capita income Angle, using
the mathematical statistic method to analyze the nearly 20 years (1985-2004)
to Ansai soil and water conservation construction terrace construction and eco-
nomic development the interaction relationship. The data is adopted by the
objectives of shaanxi province statistics bureau, soil and water conservation
bureau offers.

45.4 Results and the Analysis

45.4.1 Terrace Construction Situation Analysis in Ansai County

From 1985 to 2004, nearly 20 years of terrace construction condition is
shown in Figs. 45.1 and 45.2 shows: Since the 1980s, at the national policy
of strengthening agriculture and soil and water conservation work under the
guidance of the positive role of macro-control, the Yellow River terraces rise
of constructing new climax. Terrace construction in this period mainly divided
into two stages in Ansai County, from 16.2981 million of mu to 31.8738 mil-
lion of mu in 1985-1996, Growth 95.57 %, average annual increase 1.5576
million of mu.
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Fig. 45.1 Terrace area of variations
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Fig. 45.3 Terrace construction and agricultural production value relation graph

From 1996 to 2004, terrace construction basic stability, 2004 terrace construc-
tion area is only 5.09 % growth than 1996, terrace area keep on 32.898 million mu
around. According to the water and soil conservation plans requirements, per capita
basic farmland to reach 2 mu can satisfy basically local demand for food. From the
Fig. 45.2 can see, 1985 the Ansai County per capita has terrace area only to 1.3 mu,
along with the development of the terrace construction, 1994 reach 2.06 mu. Within
the next 10 years, the per capita terrace area basic stability in 2.1 mu around.

From the above analysis visible, the objectives of terrace construction in the
mid 1990s produced a turn, before because of food shortages reasons, to build
terraced, and when the per capita terraced meeting demand for food, terrace con-
struction slowdown, be more stable.

45.4.2 Terrace Construction and Economic Development
Relationship Anal

From the Fig. 45.3 analysis, it shows that from 1987 to 1996 period, Along with
the rapid development of terrace construction, agricultural production value has
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Fig. 45.4 Terrace and agricultural production value relation graph (1987-1996)

Table 45.1 Terrace-agricultural production value relation model

Model Regression equation r-squared figures (R?) Significant test
Y = 108.71°2E-05% 0.9397 Yes
Equation scope Xe [183512-286708]

also been increasing year by year, both development trends are similar. From the
Fig. 45.4 can see terrace construction and the correlation between the agricultural
production value. As the prevailing productivity level is not high, agricultural
income mainly by the crop, thus improve cultivated land area became the domi-
nant factors of agricultural output value. Terrace construction from 1987 to 1996
increase 73.69 %; Agricultural production value increased 11,399 yuan, growth
633.6 % (Table 45.1).

In 95-97 years the Ansai agricultural production value appear larger fluctua-
tion, appear landslides. According to the census bureau data shows, 95-97 years
the county-wide severe drought, the frost damage, three years accumulative total
disaster, inundated area amounted to 189.6 thousand hectares, only 97 years
for disaster economic loss of 6540 million yuan. Therefore in Fig. 45.4 in 1995
abandoned the data points so that more accurately reflect the terrace and agri-
cultural production value of relationship curves. But since 1996, agricultural
production value after the change and terrace construction and development of
relations is not obvious. After 1999 agricultural production value increase gradu-
ally, but the terrace construction area is stable. Some scholars study shows that,
in the 1990s, due to the use of chemical fertilizers and mechanical power of pro-
motion, make food per has been greatly improved, and terrace construction of
agricultural economic influence declined, the period of chemical fertilizer use
and mechanical power become influence Ansai agricultural production value of
the important factor [4].

From the Fig. 45.5 can see, from 1988 to 1996 Ansai terrace construction devel-
opment trends and the per capita net income growth consistent. From the Fig. 45.6,
which can be seen Ansai 88-96, terrace construction and local per capita net income
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Fig. 45.6 Terrace and per capita income relationship chart (1988—-1996)

Table 45.2 Terrace-per capita income relationship model

Model Regression equation r-squared figures (R2) Significant test
Y = 16.472¢!'E-05 0.9813 Yes
Equation scope Xe [192784-318738]

has close relationship. Along with the increase of terrace construction, per capita
net income will increase gradually. That time agricultural output value accounted
for about to the county-wide economic output value of 79-85 %, according to the
dominant position. And other industries, such as industry and commerce, transpor-
tation, services relatively backward. Therefore, the main source of revenue in rural
residents vulnerable to farming is given priority to, and the influence on the quality
of cultivated land area is bigger. Per capita net income grew 500.05 % during this
period. Since 1996, Ansai terrace construction moderate growth is not obvious. But
per capita income (except in 1997 outside) increase year by year, during this period,
terrace construction of per capita net income of influence weakens (Table 45.2).

As shown in Fig. 45.7 showed that in 1994 years ago, engaged in industry and
commerce construction labor the proportion of total workforce has been less than
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Fig. 45.8 Industrial and agricultural production value change trend chart

5 %, labor income main agriculture to give priority to, along with the industry and
commerce construction industries rise (especially the rapid development of petro-
leum industry, 1996) after a lot of Labour gradually turn to industry and commerce
building etc., make per capita income by industry and commerce building indus-
try development influence is bigger. By Fig. 45.8 showed that Ansai economic
structure in 1996 happened after the apparent change. Before 1996, Ansai agri-
cultural production value in industrial and agricultural production value has been
accounted for 70 % above, but after nearly a decade, the proportion fell rapidly to
2003, agricultural production value in industrial and agricultural production value
accounts for only 33.7 %.

Therefore, 1996 later terrace construction has been basically stable, Ansai eco-
nomic simulative effect reduced. But by the agricultural economy has from for
the leading industries of economic patterns gradually to industry and agriculture
jointly direct economic model. And, as oil such as the rapid development of indus-
try and commerce of the objectives of promoting economic construction played an
important role.
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45.5 Conclusion

ey

@)

Ansai County terrace construction in 1985-1996 during rapid development,
In 10 years, the average annual growth of the 95.57 % co-using terrace 1.5576
million mu. But since 1996, terrace construction slows down, be more stable.
At this time the per capita terrace area has reached food supply demand of
standard, the basic needs of local food supply demand.

Ansai County Terrace construction of local agricultural economy development
is influenced mainly displays before in 1996. Before 1996, Ansai economy
mainly agricultural production is given priority to, because at that time pro-
ductivity level is not high, cultivated area is to improve the agricultural output
value is the main factor, so terrace construction largely promotes the develop-
ment of agriculture. After 1996, Terrace construction remained stable. The use
of fertilizers and mechanical power construction to make terrace agricultural
production value influence reduced. And, due to the rise of commerce con-
struction industries, especially oil industry development, economic structure
changes in agricultural and industrial, agricultural production value propor-
tion of GDP than before 1996 down nearly 30 %. Therefore, in 1996, after the
objectives of economic development in terrace construction process, the role
of reduced significantly.
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Chapter 46
Measurement of Liquidity Risk of Listed
Commercial Banks

Fang Hu, Wenyi Xia and Zongfa Wu

Abstract Liquidity, profitability and safety are three principles of commercial bank’s
operation and management. With the bankruptcy of many financial institutions and the
closure of commercial banks during the U.S. subprime mortgage crisis since 2007,
liquidity risk has become the most fundamental and fatal risk. As Basel Committee
issued Basel IIT in 2010 and China Banking Regulatory Commission issued The
Management Measures on Commercial Bank Liquidity Risk in 2011, liquidity risk
regulation of banking industry is strengthened. This paper uses 16 China’s listed com-
mercial banks as research objects and employs some indicators to measure the liquid-
ity risk. The paper also studies the relationship between liquidity and profitability of
commercial banks, and raises suggestions for strengthening liquidity risk management.

Keywords Liquidity risk ¢ Commercial bank ¢ Risk management

46.1 Introduction

In 2007, the large-scale subprime mortgage of the U.S. banking industry led to
liquidity crisis, which resulted in a number of bank failures and financial crisis
extending to the whole world. For a long time, the Chinese public is always having
a concept that China’s commercial banks, especially the four state-owned com-
mercial banks, are backed by the national credit [1]. With the changes of economic
and financial situations in home and abroad, the Chinese government has intro-
duced a series of policies to deal with the international financial crisis influences
and stimulate the economic development [2]. Weak awareness of liquidity risk
and lagging management methods of some banks are fully exposed. Therefore,
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strengthening the management of commercial bank’s liquidity risk is significant to
the stability of banking system and the safety of financial market [3].

The paper aims to: (1) Establish the comprehensive indicator system to evalu-
ate liquidity risk of China’s listed commercial banks. (2) Study the relationship of
bank’s liquidity and profitability. (3) Give suggestions on risk management [4].

46.2 Theoretical Backgrounds

Liquidity includes the liquidity of assets and the liquidity of liabilities. The liquid-
ity of assets means the assets can be quickly turned into cash without causing
additional losses, while the liquidity of liabilities means the banks timely get the
needed funds at the low cost. Mora proposes that banks may not be able to provide
liquidity in a bank-centered crisis because a bank-centered crisis may lead inves-
tors to question the safety of bank deposits, even with deposit insurance [5].

Liquidity risk can be defined as the possibility of loss when the banks do
not have enough cash to pay off debts or satisfy the customer’s demands of
withdrawing deposits and getting loans. There are many factors accounting
for bank’s liquidity risk [5]. Yao considers that the superficial reason is the
irregularity and uncertainty of fund source and usage and the deep reason is
the contradiction between profitability and liquidity. Li thinks that the mis-
matching of liquidity supply and liquidity demand is the fundamental reason
for bank’s liquidity risk. Anson thinks that liquidity risk arises from investing
in an asset that cannot be sold in a timely manner, or can only be sold at a
large discount [6].

Liquidity is of great importance to commercial banks, some scholars and regu-
latory institutions put forward the methods of measuring liquidity risk [7]. Xu
and Liu put forward several indicators to measure liquidity risk: liquidity ratio,
deposit-credit ratio, cash in hand-asset ratio, borrowing fund-deposit ratio, lend-
ing fund-deposit ratio, borrowing fund-asset ratio, cash reserve ratio and debt
paying ability. The Basel Committee proposed to use liquidity coverage ratio
(LCR) and net stable funding ratio (NSFR) to measuring commercial bank’s
liquidity risk all over the world in 2010. China Banking Regulatory Commission
issued The Management Measures on Commercial Bank Liquidity Risk in 2011,
pointing out that the regulatory indicators of commercial bank’s liquidity risk
includes liquidity coverage ratio, net stable funding ratio, deposit-credit ratio and
liquidity ratio [8].

46.3 Empirical Research

The paper selects 16 China’s listed commercial banks as research objects and uses
the financial data of 2010 to do empirical research [9].
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Table 46.1 Six indicators to measure liquidity risk

No. Indicator Calculation formula Effect

1 Risk-free asset ratio (Cash in hand + interbank Positive
deposits + government
bonds)/total assets

2 Provision coverage ratio Loan loss reserve/ Positive
not-performing loans
3 Changes of deposit ratio (Deposits in the end Negative

of period—deposits in
the beginning of
period)/deposits in the
end of period

4 Borrowing fund-deposit ratio Funds borrowed from other Negative
banks/deposits

5 Liquidity ratio Liquidity assets/liquidity Positive
liabilities

6 Deposit-credit ratio Credits/deposits Negative

46.3.1 Indicator Selection

Due to the information availability of China’s listed commercial bank and the comput-
ability of indicators, we select six indicators to measure liquidity risk. Some of them are
positive indicators while some negative indicators. Positive indicator means the greater
the value of indicator is, the better the bank’s liquidity is. That is to say, liquidity risk is
smaller. The six indicators can be seen in Table 46.1.

46.3.2 Weight Calculation

Record the indicators of each bank involved in the measurement of liquidity risk
by vector and write down the original matrix X as (46.2). The values of indicators
of banks can be seen in Table 46.2.

X =(x,~1,x,~2,...,x,'m),i= 1,2,...,}1 (46~1)
X = (xij)nxm (46.2)
Table 46.2 Entropy values, difference coefficient and weights of six indicators
Difference

Item Entropy value €; coefficient g; Weight w;
Indicator 1 0.970096 0.029904 0.6395
Indicator 2 0.990447 0.009553 0.2043
Indicator 3 0.999972 0.000028 0.0006
Indicator 4 0.999997 0.000003 0.0001
Indicator 5 0.992794 0.007206 0.1541

Indicator 6 0.999935 0.000065 0.0014
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Select the maximum and the minimum from the original matrix and deal with
positive indicators as (46.4) and negative indicators as (46.5) on the basis of the
objective optimization formula. Thus, write down the evaluation matrix Y as (46.6).

x5 = max {xij}. x? = min {x;; } (46.3)
x,-j xjo-

Vij = . o o» l=i=nl=<j=m (46.4)
Xt —x
i

X7 = Xij . . 1

Yii = . o» ISlsn,1§J§m2 (46.5)
xF—xY
i

Yii = (i), (46.6)

Calculate the proportion of y;j and record the features proportion matrix P as (46.7).
Yij
n
2 Vij
i=1

Calculate each indicator’s entropy value as (46.8) and difference coefficient as
(46.9) respectively and they are shown in Table 46.3.

Pij = , 1<isn, 1<j<m

(46.7)

n
ej = —kZpl-j Inp;j, k=1/Inn (46.8)
i=1

g =1—e¢ (46.9)

Table 46.3 Comprehensive measuring values of China’s listed commercial banks in 2010

No. Name Vi

1 Bank of Beijing 0.7700
2 Industrial and commercial bank of China 0.5599
3 China ever bright bank 0.7569
4 Huaxia bank 0.5231
5 China construction bank 0.5893
6 Bank of communications 0.4776
7 China Minsheng bank 0.6954
8 Bank of Nanjing 0.6146
9 Bank of Ningbo 0.5284
10 Agricultural bank of China 0.4868
11 Shenzhen development bank 0.6618
12 Industrial bank 0.7644
13 China merchants bank 0.7045
14 China bank 0.5588
15 China citic bank 0.5651
16 SPD bank 0.8815
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Compute the weight of each indicator. See Table 46.3.
m
E.=> ¢ (46.10)
j=1

1 gj
- (46.11)

46.3.3 Liquidity Risk Measurement

The liquidity risk of every bank can be calculated as (46.12). V is the comprehen-
sive measuring value, standing for the bank’s liquidity and the greater the value of
V is, the smaller the liquidity risk is. The results are presented in Table 46.3.

m
v,:zp,-jw,, i=12,...,n (46.12)
j=1

46.3.4 Further Study

Liquidity, profitability and safety are three principles of commercial bank’s operation
and management. Gaining profits is a prerequisite for the development of business.
To survive and develop in the competitive industry, commercial bank is inclined to
reduce the cash assets, decrease the cash reserves to a minimum and attract deposits
as many as possible so that it can use these funds on loans and investments that are
more profitable. Maintaining liquidity is the premise for commercial banks of con-
tinually gaining substantial funds to keep the normal credit operations. Actually, the
ultimate reason for liquidity risk is the contradictory relationship of profitability and
liquidity of assets and liabilities. If the assets are all cash assets or assets that can be
easily turned into cash, liquidity risk will not happen. However, oriented to profit-
maximization, commercial banks will not give up profits to avoid liquidity risk.
What they will do is to maximize profits at the cost of bearing small liquidity risk.

In general, liquidity and profitability are often contradictory. When liquidity is
good, profitability is generally low. When profitability of the assets is high, liquidity
is bad and liquidity risk is big. So we will further study the relationship of profitabil-
ity and liquidity. We adopt the indicator of ROA (return on assets, the value of net
profits divided by total assets) to measure profitability and calculate ROAs of China’s
listed commercial banks in 2010. Regression analysis of V and ROA will be used.
First, we drop the observed value of Huaxia Bank (V = 0.5231, ROA = 0.0064)
which greatly diverge from other observations that can be seen in Fig. 46.1. Then
we test whether the coefficient is significant or not. The results are presented in
Table 46.4, showing that there is a bit negative correlation between V and ROA but
the coefficient is not significant in 95 % confidence interval.
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Table 46.4 The results of regression analysis
ROA Coefficient Standard error t P>t [95 % Con. Interval]
Vi —.0027098 .0026146 —1.04 0.319 —.0083583 .0029388
_cons .012877 .0017024 7.56 0.000 .0091991 .0165549
Number of obs = 15 F(1,13) = 1.07 Pro>F =0.3189 R-squared = 0.0763

46.4 Liquidity Risk Management

Keeping liquidity is the most fundamental condition for normal operation of com-
mercial banks, so liquidity risk management is of great significance.

What the regulatory institutions should do:

Build a more reliable and early-warning system. The establishment of early-
warning system of liquidity risk, which includes reliable indicators to measure
liquidity risk, the effective transmission of indicators and the timely reflect mecha-
nism, is an important part of pre-regulation that improves the ability of risk pre-
vention. Adverse trends can be identified through this system so that the bank’s
management can give rational evaluation of risk and timely response.

Strengthen the effective supervision of liquidity. Regulatory institutions require
banks to provide information about the risk exposure and risk analysis reports and
at the same time they should observe and assess the measures for risk prevention
to ensure the timeliness and effectiveness.

What the commercial banks should do:

Raise the awareness of liquidity risk management. Compared with the credit
risk and operational risk, China’s commercial banks are lacking in the cognition
for liquidity risk crisis. To achieve the goal of stable operation, commercial banks
should establish a scientific system for liquidity risk management and strengthen
executive force for the system.

Strengthen management of liquidity forecasting and liquidity gap. One of the
important responsibilities for commercial banks is to maintain adequate funds to
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meet liquidity demands. Too much liquid assets will result in underutilization of
funds, while too little access will reduce the level of profitability. So commercial
banks should forecast the potential liquidity supply and liquidity demand by col-
lecting information on fund changes.

Draw up an all-around contingency plan. Commercial banks can make a
contingency plan on the basis of their business size, risk level and organizational
framework and analyze the potential liquidity risk in line with business conditions
and cash flow. Contingency plans should be timely assessed and revised to ensure
the planned measures smoothly implemented in case of emergency.

Improve the level of fund utilization. Under the circumstances that new risks
won’t be caused, commercial banks can improve the usage of funds by finan-
cial innovation, which can enrich the financing channels, decentralize risks and
improve liquidity risk management.

Establish the mechanism of reputation risk management and coordination [9].
Crisis of confidence is an important factor to accelerate the deterioration of liquid-
ity risk. The ability of banks to maintain liquidity depends on the cultivation of
long-term and stable relationships, the management of reputation risk and the
establishment of coordination mechanism.

46.5 Conclusion

First, we construct an indicator system to measure the commercial bank’s liquidity
risk. By reflecting the asset liquidity, liability liquidity and asset-liability liquidity,
the six indicators effectively measure liquidity risk.

Second, liquidity of 16 China’s listed commercial banks is well on the whole,
but banks should still put emphasis on risk management.

Third, the study of the relationship between liquidity and profitability shows
that negative correlation is not significant.
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Chapter 47
Study on Safety Accounting Theoretical
System

Xiangjun Zhang

Abstract In this paper, from the development of accounting and nature of
accounting, combined with China’s current production is more severe safety situa-
tion from different aspects discussed the accounting involved in safety management
is necessary. And initial construction of a new security system of accounting theory
and, preliminary study the basic theory of accounting system. Proposed the secure
accounting value system that more suitable for China’s current status, and made dis-
closure of information pattern that more matches with the security accounting system.

Keywords Security accounting ¢ Theoretical system ¢ Basic accounting
Security accounting information ¢ Disclosure mode

47.1 Introduction

Safety is an important symbol both social civilization and progress, but also an
important part of sustainable development. Safety is related to people’s funda-
mental interests, but also to China’s reform, development and stability, economic
development should be between man and nature, the harmony between safety and
production; to create a safe, harmonious, civilized production and living envi-
ronment. To achieve this purpose it is necessary from every point of view, par-
ticipation by the various disciplines to study the safety issues, and safety issues in
accounting research has its objective necessity. Safe accounting research is now
in the infancy stage, the theory of security accounting system has not been per-
fect, the value of the accounting system is not perfect, the disclosure of accounting
information security mechanisms are not fully formed, Therefore, this paper will
build and application of the security accounting theory to do some preliminary
study. Build a complete security framework of accounting theory and the account-
ing resources information disclosure system security is must.
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47.2 Necessity of Safety Accounting

The accounting an important part as Economic management activities in promot-
ing economic development of the huge role is irreplaceable. After a long history of
development and evolution process, the nature, role and content of the accounting
have taken place many changes. The accounting from the original simple account-
ing, record behavioral development to the computer as the main network account-
ing information age, its development and evolution of each the accounting period,
accounting for each to achieve technological progress, not only with a certain
period of social and economic development have a direct link, but also by a certain
period of social relations of the constraints [1].

47.2.1 The Characteristics of Modern Accounting Study

Twentieth century, the rapid expansion of global economies of scale and a high
concentration of various types of capital to promote modern accounting theory in
the new economic environment gradually developed, the main features of modern
accounting research evolved as follows:

1. Professional Researchers Appear.

Engaged in accounting research team, in addition to many the account-
ing scholars doing a lot of new accounting theory, a number of research groups
in the accounting profession is also vigorously promoting the accounting theory
research.

2. The Standardization of Research Methods.

Modern the accounting research has focused on the description of the
accounting theory to normative accounting theory; induction replaced by deduc-
tion; also stressed than accounting practice accounting theory, the accounting the-
ory and practice of guiding role.

3. Note that the Functions of Social Responsibility.

The accounting researchers generally accepted social values and economic
interests of the concepts into the accounting theory research areas, research began
to focus on the social responsibility level, to include price changes accounting,
environmental accounting and social responsibility accounting, including many
of the new accounting area has been expanded. Enrich the connotation of the
accounting research.

4. Continue to Refine the Functional.

Computer technology has been gradually extended to the field of accounting
research, and have caused accounting processes complete revolution, the tradi-
tional the accounting and gradually formed two relatively independent branch—
financial accounting and management accounting, this pattern makes the functions
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of the accounting provided information has been basic division of labor, to make it
more timely and effective manner to meet the different needs of users of account-
ing information [2].

47.2.2 Significance of Safety Accounting Study

1. The Input Mechanism to Promote the Improvement of Security Force.
Business driven by profit, often to minimize production inputs, reduce secu-
rity costs to pursue more cost-effective, regardless of social benefits, when one-
sided pursuit of within economic neglect the external economy, the contradiction
between economic and social benefits will be more obvious, even sharp. To solve
this problem, we must establish an effective security force input mechanism.
Investment in high-risk industries and enterprises is the lack of security resources
China’s security situation is still grim one of the main formation of such a lack of
investment in enterprise security is a major cause of the lack of effective regula-
tory measures. Some high-risk industries and high-risk industries small businesses
(such as some small coal mines, small chemical) are often only focus on short-
term economic interests, ignoring the safety investment. Frequent accidents caused
by production, personnel, property losses. Therefore, the security of accounting
building will make mandatory input mechanism and related security information
disclosure system more perfect, for the prevention of industrial lack of investment
in enterprise security accidents caused by the occurrence of great importance [3].

2.  Meet the Social needs of Accounting Information for Security.

Establish an effective security force input mechanism is necessary, to establish
a corresponding establish an effective security force input mechanism is necessary,
to establish a corresponding mechanism for the disclosure of accounting informa-
tion is necessary. Security force input mechanism and the disclosure mechanism
of accounting information related to the stakeholders to understand business is
an important window in safety, security into the performance area. Safety-related
accounting disclosures safety information to help assess the safety engineering and
safety protection measures of economic rationality, guide enterprises to correctly
secure input, to improve the input—output efficiency, increase security degrees.

3. Promote the Development of China’s Foreign Trade.

After China joined the World Trade Organization, China’s enterprises are facing
more international competition, security issues are often directly affect the image of
the product in international trade, exports of domestic enterprises often due to secu-
rity concerns in the international competition in the market at a disadvantage. With
security accounting system to help Chinese enterprises to adequately reflect the pro-
duction of safe invest operating procedures, and timely and objectively measure and
verify the safety cost of exported products, the companies security pay included in
the actual cost to fully reflect all the export products the cost of the project, and for
the enterprise should provide strong evidence-dumping proceedings.
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47.3 Formation of Safety Accounting Theoretical System

Security system of accounting theory the starting point is the security of account-
ing as a professional accounting to conduct studies. Security accounting to reflect
and control of the positioning of objects in a safe stock and flow of resources, but
also the accounting point of view in space within an enterprise to discuss the issue,
will be related to assets, liabilities, equity, revenues, costs, expenses, income and
other basic elements of accounting, as well as accounting objectives, account-
ing assumptions, accounting principles, basic accounting concepts accounting
measurement description of the problem. Thus, there is the theoretical study on
the safety of accounting to some extent also based on the basic theory of finan-
cial accounting research system as its foundation. Security system of accounting
theory research topics are related to accounting security accounting basic theory,
and mainly from a involved in the production range of secure enterprise space to
study the issue.

47.3.1 Theoretical Foundation of Safety Accounting

Security accounting as Accounting in the security resource management and
accounting field a new branch, research is mainly to prevent industrial accidents,
consumption and compensation issues, mainly to resolve the incidents reflect and
control the production process and results and to the sustainable socio-economic
and social development and the improvement of the premise, must have its own
independent characteristics, which reflect the characteristics of the theoretical foun-
dation of this discipline, Thus, the theoretical basis of the establishment should
have its own characteristics. The theoretical basis of security accounting issues is
to solve the security theory of the formation of the accounting discipline anchor to
determine the basic direction of its research questions.

47.3.2 Basic Content of Safety Accounting

Security accounting content mainly related to the following areas:

1. Accounting object of accounting security.

Accounting objects refers to accounting to be contents of accounting and
monitoring; Specifically, the accounting object refers to the enterprises and insti-
tutions in their daily business activities or business activities in the movement of
funds shown that “the movement of funds form the oversight of accounting and
accounting content” [4]. Although the content of the accounting object has a dif-
ferent understanding, in general accounting scholars that “the object of accounting
is a social process of expanded reproduction of capital movement.” [5]
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2. The accounting objective of Safety accounting.

Accounting system to run the starting point and ending point is the common
sense of the main content of accounting objectives, the performance of account-
ing activities should achieve the intended purpose, it is the nature of accounting
and accounting in which the macro socio-economic environment of the decision.
The goal of safety accounting is to secure accounting system purpose of running,
which provides accounting information used in decision making. However, safety
accounting to meet the general financial accounting of the goals, also has two addi-
tional features: First, to meet the relevant safety information users decision-making
needs of safe behavior, should be provided is correct, available on the safety acci-
dent prevention, control and other aspects of a variety of accounting information;
Second, by accounting supervision, evaluation and other management activities
implemented to promote safe investment resources effective use, and thus promote
the improvement of safe production conditions and production environmental con-
ditions, and prevent security incidents and the resulting economic losses, thereby
enhancing the direct economic effective and comprehensive social benefits.

47.4 Bookkeeping Foundation of Safety Accounting

Business activities may occur the complex economic activities at any time, these
activities involve a large number of enterprise business, To confirm whether these
companies business are scope of accounting and supervision, the process and
results whether should be within the scope of accounting reports, they must use
some accounting profession method to solve, which often accounting appraisal
belong to accounting recognition.

47.4.1 Base of Accounting Recognition

In Modern study of accounting theory, accounting recognized as an important
foundation the theoretical problem is the accounting recognition issue. Accounting
recognition is defined as: “Accounting Recognition refers to certain accounting
matters as an asset, liability, business income, expenses and other accounting ele-
ments formally included in the business process of financial statements. One has
been over recognized the accounting project should also be recorded in words and
figures, and the amount included in the total amount among the statements [6].

47.4.2 Measurement of Safety Accounting

Security accounting of specific measurement method is safe accounting system
constitutes the core content. It is based on the quantitative perspective to resolve
the by which scale, how much and in what manner the amount of records will
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enable the economic and security-related business activities into the security sys-
tem of accounting and reporting issues in order to “generate different meanings
and characteristics of accounting information ”[7].

47.4.3 Formation of Methods of Safety Accounting

Safety accounting method is for the of accounting and oversight of the secu-
rity accounting object to complete its goal to take a basic accounting methods.
Security accounting object complexity, uncertainty and security accounting infor-
mation of users requirements of the specificity, have determined the basic method
of accounting system security should be consist by the next parts:

1. Security Accounting Methods.

One basis way of the secure accounting is the accounting account method;
because the security accounting is separate special accounting areas from the cor-
porate financial accounting.

2. Management Method of Security Accounting.

Security system of accounting which one of the main components is safety
management accounting method, which involves what specific ways to use secu-
rity resources investment, consumption, compensation process and the results of
monitoring, evaluation and control issues. Security accounting management meth-
ods including the specific work methods predict methods, decision-making meth-
ods, test methods and analysis methods.

3. Performance Evaluation Method of Safety Accounting.

Safety accounting performance evaluation method is designed to secure
resources for investment and compensation for the loss of security incidents per-
formance assessment of the specific ways.

47.5 Mode of Safety Accounting Information Disclosure

Security accounting information carrier specific forms is different, the choice of
what mode to disclose security accounting information, which to based on secu-
rity accounting and requirements to decide. The main body of safety accounting
information disclosure is involves or may involve safety risks exist for all operat-
ing entities of the problem. In this paper, from the micro-level of disclosure of
accounting information to provide a safe mode is to preliminary analysis.

47.5.1 Main Statements of Safety Accounting

According to the existing accounting standards, corporate accounting in
accordance with the assets, liabilities, equity, including the three elements



47 Study on Safety Accounting Theoretical System 363

of the specific economic content to provide detailed accounting information,
Security accounting. Which assets section contains the specific items of assets
is largest, assets part of the assets can be broken down into current assets and
long-term assets, in the safe production plays an important role in the security
arrangements of assets are not alone for disclosure, but mixed in all kinds of
other assets to be vague disclosure, making the need for such security account-
ing users or government of information is difficult to analyze regulatory capi-
tal of the enterprise security resources to be just how large-scale, What form
of specific assets, such secure assets how to play its unique role and so on,
thereby affecting their related decision making. From this point of view, secu-
rity assets is a special form of assets, in asset composition should be posses-
sion of a separate place, it can not be obliterated. Therefore, in the assets form
of disclosure, security asset should be included in a separate disclosure. There
Safety resources disclosure form should be the amount of the cost of changes
in enterprise security, enterprise security changes in assets, income statement
and balance sheet and so on.

47.5.2 Instructions of Safety Accounting Information
Disclosure

1. Description of the Financial Situation.

Corporate in addition to disclosure the safety of the monetary measures of
accounting information in the financial statements, should By the text description
supplement the security in the form of investment, security, efficiency and other
non-monetary form of security content of accounting information.

2. Safety Report.

The preparation separate security Report is to facilitate information users to
enterprise security information resource use, safe work practices and safety pre-
cautions comprehensive understanding. Safety report can be voluntary or man-
datory when conditions are ripe to be disclosed in a way’ Preparation of safety
reports can also use tables, text, graphics and other methods. Meanwhile, the
safety report need to be reviewed by the safety authorities to verified, ensure the
security accounting information disclosure objectivity and credibility.

47.6 Summary

In recent years China has made achievements remarkable development in eco-
nomic, but rapidly expanding economies of scale also led to more industrial acci-
dents, this paper, the accounting was involved in safety issues research. This paper
describes the basic theory of accounting security.
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Chapter 48

Research on Dependence and Coupling
Relationship Between China and America
Under Institutional Building

Guohua Jing

Abstract The relations between China and the United States institutional building is
the cooperation mechanism, the establishment and development of the perfect dynamic
process, promote the development of China-us relations, but there are also many limi-
tations: for the interests of the state decided to pursue the “selfish nature,” national
strength of different decided their “balance”, mechanism of complex changes and not
mandatory decided their “uncertainty”, “contact and containment” U.S. policy toward
China decided to its “no sufficient”. This article through to the relations between China
and the United States cooperation conflict the chain of events of the simulation analysis
and validate the cooperation of the prediction iteration to work. At the same time there-

after puts forward some constructive policies and Suggestions.

Keywords Relations between China and the United States ¢ Limitations
Cooperation degree  Iterative model

48.1 Introduction

The current international society, the interests of the state is still countries for main-
tenance and the pursuit of the first content, as Kenneth wal-mart, this said [1], “we
face as the common income and the potential for co-operation, but in the country is
on how to distribute the feel unsafe, they are not asked, ‘we have to?’, but ask ‘who
gains more’”’. Between the two states in the field, building up of how what mecha-
nism to uphold their national interests have a choice, in the interests of the two
countries different or even conflict, this selective more outstanding. Based on the
national interests, and both congress to reach an agreement on a particular area for
consultations and cooperation, but also is based on the interests, between the two
countries in some areas of dialogue can’t agree or even reach an agreement is also
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hard to obtain actual effect. This is the U.S.-China economic fields of cooperation
mechanism is rich, have made great achievements, but the political, military and
other areas of the effectiveness of the communication mechanism relatively poor
and development is not perfect reason [2].

Mainstream phenomenon to achieve some common goal, some members form
groups and effectively resources, characters or idea input and combination, but
with the group cooperation because some rules in the operation of each member of
the actual income distribution and the member in the group of the expected earn-
ings before produce deviation, some members of the cooperative behavior may
change when the actual income lower than the base the benefit some members will
lower their cooperation intention to choose the cooperation of strategic this will
destroy the existing cooperation pattern [3]. On the other hand, in the reality group
of practical operation is not simply to conform to repeat, and each members often
has the distinct personality characteristics, such as different values, decision hab-
its, and faith, and to the extent of the historical information for cooperation, and
so on; These factors and the changes will affect the cooperation of attitude adjust-
ment [4]. Besides the reality of group is often not directly in the equilibrium plat-
form operation, but after a very long-term dynamic evolution process. But there
is a lack of can overcome the shortages and reveals group cooperation prediction
model of the dynamic evolution, as the timely control or adjust the members of the
operation of the willingness to work can be effective evidence in this respect it is
necessary to make some useful exploration [5].

48.2 Research Methods

This paper puts forward the concepts of degree of willingness to work, on the basis
of analysis and to predict in advance after the combination of ideas, construct the
description group cooperation evolution to iterative model of cooperation. The
model relative objectively reflect the group members, the personality characteris-
tics of historical information and the game theory, and, to some extent, from some
side reveals the group members to achieve stable equilibrium of the game before
adjustment, the interaction process [6]. At the same time for verification of the
iterative model willingness to work for our prediction function relations between
China and the United States cooperation conflict chain simulation analysis. And
in the simulation results are given based on the analysis of some of the ways to
improve relations between China and the United States and policy Suggestions.

48.2.1 Cooperation Membership

Members of the strategic space I set for, Pareto strategy, the members of the earn-
ings of Pi(s), SiSi(I=1,2,L, n) is [7].
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s; € arg maXZpi(s)}, s = ($152 - Sm) (48.1)

The members of the cooperative strategy I for space S;\S{ = SI.N SO

st ={si s

s; = sichiN. (48.2)

Group members choose between cooperation and the cooperation between the
state of the strategic distribution strategy in, we say belongs to the extent of the
cooperation for I membership, notes for; obviously the cooperation membership is
affiliated to the degree.

48.2.2 Cooperation Willingness Degree

Cooperation with the membership degree of cooperation membership for poor
willingness to work for cooperation intend to spend. In fact is group members take
strategic cooperation with the cooperation of the strategic internal power force [8].

Five kinds of typical state: dog in the ego, Roman holiday, no cooperation, neg-
ative cooperation, active cooperation intend to degrees corresponding —1, a, 0, b,
1 here —1 << 0,0 <a< 1b. A common goal with the cooperation of each member
will and must be cooperation benchmark walked into the operation of the group, in
turn, groups and will influence the results of two factors.

48.2.3 Benchmark Returns

In the group or groups before each phase of the operation, members are all
expected return standard, it is to measure whether the result is satisfactory ref-
erence to cooperation, we call it a benchmark returns, notes for (t stage is the
number 1 0). In every game after the actual return benchmark returns with the
deviation will affect the behavior of the members through psychological and
adjust their willingness to work degree, will definitely affect rtlhe next cooperation.

The strategic selection of the actual income and group gains »_ P;(s) [9].
i=1

48.3 Model Establishment

On one hand the people is not simply a case of a direct response their reaction is
based on past experience as the basis of the formation of the hypothesis. On the
other hand as R.LL Ewin psychological field theory that the current and recent envi-
ronmental impact is the determining factor of behavior here environment of living
space is the interaction of the group member state.
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Members of the first group set I willingness to work for degrees, game t + 1
times willingness to work not only by members of the personality characteristics
of influence; And is based on the historical information before cooperation. That
is, through two different historical memory and adjust the current period of the
integration of willingness to work to adjust to the purpose of the degree of coop-
eration, namely

o
: (48.3)

-~ <o
=~
+
—_

o

That is for subjective cognitive and environment restriction g h the result of
joint action.

Different cultural mode and values will also affect to the members of the other
group members interests, attitude, decision of the target choice behavior and coop-
eration of the state of cognition; And this influence throughout the group mem-
bers will be between each game will affect them in the cooperative competition
conflicts group behavior orientation; This is the so-called path dependence some
research shows that comes from the members of the collective socialist culture
than from members of the individual culture more tend to present cooperation
behaviors. And general east culture belongs to the collective cultural western cul-
ture of individual culture.

General but think willingness to work by prior cooperation intention and degree
of cooperation will adjust two components; For simplicity’s sake get weighted
average namely [10].

™ = zhl + (1 - 2)g! (48.4)

Here was a conservative z stubborn factor, or called cognitive factor it is the
members of groups prior cooperation intend to preferences. Show that a game
willingness to work is the degree of cooperation and prior to members of the his-
tory of the game information to compromise.

Iterative model shows willingness to work based on individuality characteris-
tic and the game theory are members of the dynamic evolution history informa-
tion group of psychological essence, as long as know each member’s benchmark
income variation rules and the willingness to work for adjustment model, it can
predict the members of the group cooperation, every member will degrees per
issue proceeds, and the change of the overall effectiveness of groups; Cooperation
mechanism for setting and correction of the game rules provide important support.

Pay attention to: the model is a complex structure as well as many parameters
of the nonlinear dynamic system; it is difficult to make the general research. If
a given parameters, can use computer forecast and research cooperation and
all kinds of benefits, etc. will degrees of the direction of the rail line and other
complexity state; At the same time can by comparing the partial and the whole
deviation PI to judge the stability of the group cooperation. Iterative system evo-
Iution may exist convergence, steady, divergent, oscillation such status among
the members of the group game may ultimately evolution to three kinds of result
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(cooperation, not fully cooperation, low level of cooperation, and collapse).
Therefore we should iterative model and its dynamic state of the channels for con-
trol, in particular, for specific examples can find out specific control mechanism.
It mainly involves the orbit of the power system control (including chaos control
stability with a high level of stability and control). On the other hand, due to the
iterative model of cooperation with general and for different groups may have dif-
ferent parameters and adjustment mode. So, for specific group can simulate differ-
ent types of members of the state and predict the game evolution and control each
member’s willingness to work degrees. Here in this paper using iterative model of
cooperation intend to study in the relations between China and the United States
both in some significant political security incident is present in cooperation intend
to problems.

48.4 Conclusion

This paper puts forward the group member behavior reflect the concept of psy-
chological willingness to work. The institutional building to the relations between
China and the United States how willing to degree analysis, to solve the problems
between the two countries for specific problems, to the exchange between our two
countries and understanding, the development of the relationship between national
and international mechanism consummation plays an important and positive role.
At the same time institutional building relations between China and the United
States, there are also many limitations, and these limitations factors may not
eliminate in the short term, but improve sino-us cooperation mechanism, promot-
ing the effectiveness of the relations between China and the United States institu-
tional building efforts should not give up, the need of international environment
improvement, the positive effective cooperation between China and the United
States and the corresponding system security. As for China, and it can fully using
the mechanism, including the power of the international mechanism for himself in
the international system development adjustment to keep a relative to a better posi-
tion, to strengthen the international mechanism of research and utilization, become
active participants in the international mechanism and decision makers.
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Chapter 49
Rural Financial System Reform
and Practice in Western China

Youbi Mao

Abstract Rural financial system reform is a key area of focus for the
development of the “countryside, agriculture and farmers” problem in China.
According to some surveys, Western regions in China have achieved out-
standing results in speeding up the innovation of rural financial institutions,
financial systems and products. In the process, good experiences have been
summarized, and the development of rural economy has been promoted. At the
same time, the narrow scope of financial business in the countryside, high risk
of agricultural loans, difficulties in mortgage loan securities, unsound credit
system and other factors have also restricted the development of rural finance.
Therefore, in the process of rural financial system reform in western regions
in China, it is still necessary to broaden the scope of financial services, inten-
sify the innovation of product, develop agricultural insurance and sound risk
control mechanisms, promote rural financial ecological environment, and to
improve the external areas such as a financial supervision system to seek new
breakthroughs.

Keywords Western regions in China ¢ Rural financial system ¢ Rural financial
reform

49.1 Introduction

The rural financial system reform entails a series of rural development allocation of
financial resources, thereby affecting the rules of the distribution of famers’ income,
including services in the rural economy of the financing system, organizational
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structure, products, markets and other financial forms and their corresponding
internal operation mechanisms [1]. Development of the rural economy cannot
be done without the effective support of the rural financial system. There exists
a mutual promotion and restriction relationship between rural financial system
and rural economy. In fact, a significant leap in the agricultural yield and rural
economy will bring a big reform to the rural financial system. At the same time,
the rural financial system reform also greatly affects rural economic development
processes.

In Western China rural areas, because local farmers’ incomes arise from a
single source, and economic strength is weak, so it is very difficult to provide
regular financial mortgage-backed conditions. Furthermore, the necessary loans
cannot be obtained from formal financial channels, and the local agencies are
unable to effectively meet the needs of the local economy. Therefore, the lev-
els of economic development and financial development lag behind the pattern
of mutual influence. Private finance, as an vital financial form, could theoreti-
cally acted as the role of “shortage make-up” for the rural economic develop-
ment which the formal financial is unable to account for. However, due to the
lack of proper guidance and regulation of rural folk financial development, many
problems are still existed, including some hidden problems, such that the com-
prehensive sense of rural financial organization system has not yet be brought
into fruition. In fact, the reasons those lead to the problem of “three dimensional
rural issues” (i.e. problems about agriculture, rural areas and peasantry) could
be various. Currently, it has been approached the consensus that the main rea-
son are focused on: the urban—rural dual structure system, fiscal support for rural
financial suppression and suppression, and so on. Among those institutional fac-
tors, an important one is the fact that the present rural financial system cannot
meet the financing needs of rural economic subjects, thereby adversely affects
the structural adjustment and upgrade of rural industry [2]. Therefore, it’s par-
ticularly important to reform the rural financial system to adapt and promote the
development of rural economy.

49.2 Reform Practice of Rural Financial System
in Western China

Financial innovation is created to obtain the potential profits of the existing finan-
cial system by modifying the existing financial system and adding new finan-
cial instruments. It is a necessary but slow and continuous development process.
At present, the financial system reform in China’s Western region is primarily
reflected in the rural financial institutions on three main aspects: the rural finan-
cial reform and innovation, the innovation of product, and the enforcement of rural
financial policies.
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49.2.1 Reform and Innovation of Rural Financial Institutions

Firstly, the rural credit cooperatives are effective. Some business sites have already
been established in multiple districts within the township, town and village in
western China, acted as the mainstay of rural financial services by providing loan
business in most part of districts. Secondly, postal saving banks is the critical one
that needs to be focused on for rural financial development due to the particular
popular advantage that other financial institutes cannot provide. Thirdly, because
there be lack of financial services for farmers and small and medium-sized enter-
prises (SMEs) in western China, so multi-forms rural financial institutes should be
established based on the current rural financial environment that with character-
istics of service shortage [3]. Therefore, relevant departments have approved the
establishment of a variety of financial organizations. These include microfinance
companies, town banks, construction investment companies, guarantees, etc.,
which become an important supplement of the rural financial market.

49.2.2 Reform and Innovation of Rural Financial Products

The first method is to reform the original way of mortgage guarantee. According
to different customer demands for funds, some mortgage financial products have
been developed, such as “three to five households guarantee”, “1 + 1 support”,
and “company + peasant household”.

The second way is to innovate the way of mortgage guarantee—"“three capi-
tal conversions”, namely, by evaluating the property rights, transfer farmers’
resources which contain the property rights, land management rights, forest rights
and land attachments into assets, then by innovating mortgage guarantee assets,
such as rural forest rights, land use rights, property rights and other mortgage-
backed assets, one can effectively solve the problem of uncertainty of bank’s credit
guarantee and farmers’ financing demand.

Thirdly, it is necessary to issue credit loans and credit projects. Interest rates
should be able to fluctuate based on individual cases; for instance, a group loan
should have lower interest rates than that of an individual. Additionally, it is not
always necessary to use collateral in loans, especially in cases which pass evalua-
tion of the party taking out the loan.

The fourth way is issuing “orders” of farmer loans. Agricultural industrializa-
tion leading enterprises can serve as the carrier. By expanding lines of credit for
high quality leading enterprises, simplifying examination and approval procedures,
lower loans rate and various other methods, leading enterprises can be guided to
provide mortgage guarantee within the scale of farmers’ loan equity. The Fifth
one is the development of agricultural insurance. The pilots of agricultural insur-
ance should be undertaken, and use the livestock insurance and crop insurance as a



374 Y. Mao

breakthrough that both can help to perfect the insurance system, gradually expand
insurance coverage, and strengthening the agricultural anti-risk ability.

49.2.3 Policy Protection and Innovation

Firstly, establish the development of “credit culture”, and create a sound financial
ecological environment. Financial institutions should depend on the small credit
loan for farmers, and strengthen the propaganda, to transform the farmers’ tra-
ditional ideas. They should recognize that credit is not only a kind of honor, but
also a kind of resource. They can take the credit construction mode of “farmers
keep + credit evaluation + microcredit loans” to establish and perfect the farmers’
economy credit files. Secondly, implement efficient policies on new rural finan-
cial institutions, such as financial discount and tax deductions, to guide financial
institutions to increase agricultural and rural credit investment. Exempt business
tax and income tax for the credit loans to farmers that is less than fifty thousand
Yuan. For qualified financial institutions, lower deposit reserve rate, and allowed
them to retake the loan application to central bank. Thirdly, the financial reform
in the rural areas should become a government project. Establish leading financial
groups to spearhead the financial work coordination. Local governments should
integrate the rural financial reform work to their goals and tasks, and sign relevant
responsibility files to guarantee the smooth undertaken of rural financial reform.

49.3 Some Problems in Practice in Rural Financial System
Reform in Western China

In the rural financial system, it is important to deepen the reform of financial inno-
vation service—"‘three dimensional rural issues”. Simultaneously, there exist some
problems of innovation of rural financial system reform in western China.

49.3.1 The Situation of Development of Rural Financial
Organization

Due to the limited breadth and depth of financial services, small rural financial
organization can only provide four simple services, such as absorbing depos-
its, issuing loans, dealing with domestic settlements, and interbank leading.
Furthermore, there are no subsidiaries established below the county level, nor
do they have access to substantial small payments system or credit system. That
situation seriously restricts the deposit and withdrawal functions and the cus-
tomer credit management in town banks. Microfinance companies are also faced
with many problems, such as follow-up financing source insufficiency, heavier
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tax burden, and risky non-standard operations, etc. Particularly, from the current
situation of the services in established microfinance companies, one can see that
the service for “three dimensional rural issues” is still highly deficient; therefore, it
defeats the purpose for which the microfinance company was founded.

49.3.2 The Current Situation of Rural Financial Services

Because of the substantial rural capital outflows, there are insufficient financial
services available to meet those needs. The purpose of financial institutions is
profitability, and the capital outflow is always yielding to high profit industry and
developed area. However, the rural economic industry is relatively backward, so
the ability to attract capital is limited. Currently, in the western region of China,
the agricultural loans are mostly provided by rural credit cooperatives (RCC), and
other financial institutions still reside in urban areas, so the rural capital backflow
rate is very low. Meanwhile, there exists a notable trend that some rural financial
organizations, such as village banks and microfinance companies, have inclined to
develop business in urban areas. Most financial institutions are trying to preempt
large economic business, and gathering capital and services at the same time.
However, the rural financial services, especially those involving farmers and small
and medium-sized enterprises, still lack financial suppliers.

49.3.3 Mortgage Guarantee and Credit Approval
are Difficult in Practice

Because several constraints of evaluation, confirmation, registration and manage-
ment in mortgages and guarantees of product resource, which contain rural forest
rights, land contract transform, and farmers’ lands, farmers’ found it was hard to
have mortgage guarantee. Except rural credit cooperatives, loan approval authority
of financial institutions is concentrated in provincial and municipal branch, while
there is no autonomy or decision-making authority in the county side. The loan
examination and approval procedures are stiff, and multilayered system was chose.
Those factors seriously limited financial services of financial institutions.

49.3.4 Rural Credit Reporting System is Highly
Recommended in Western China

Because credit systems are not perfect, so it is difficult for peasants, farmers,
rural enterprises to get loans; this is mainly because of the credit information
asymmetry. China’s western region has not yet established a perfect rural credit
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reporting system. Large financial institution has to review each loan credit
evaluation of building the credit files. Agriculture banks and postal saving banks
are developing the establishments of credit files which called “credit county,
credit village, credit farmers”, resulting in substantial amounts of duplicate work
and resource waste.

49.3.5 The Risk Sharing Compensation Mechanism
is not Perfect

Because financial institutions and “three dimensional rural issues” did not estab-
lish corresponding loan risk sharing and compensation mechanisms, once they
encounter natural risks and policy risk factors, financial institutions and farmers
will suffer larger losses.

49.4 Proposed Reforms in Response to Deficiencies
in the Rural Financial System of Western China

49.4.1 The New Type of Rural Financial Institution

The new type of rural financial institution should expand the business scope,
strengthen risk control, and enhance its overall strength. On the one hand, it
is necessary to promote the main business content, scope and field of financial
institutions, let rural residents be more aware of its specific functions and inno-
vative management process. The internal operating procedures and service pro-
cesses should be standardized, and an external unified image of the logo should
be established. On the other hand, the loan risk control should be strengthened
to ensure the safety of funds. To accomplish that, it is necessary to establish
and perfect the loan management system, clarify processes of former investiga-
tion, subprime loans after examination and loan business process, and standard-
ize operation of the inspection. Furthermore, it is also important to implement
loan management responsibilities and reduce credit risks, and establish loan risk
monitoring warning mechanisms. To get timely feedback of loan quality dete-
rioration, and minimize loan risk of existing loans, effective measures should be
taken; to effectively prevent, control and dissolve business risk, and to enhance
the ability of reserve loans to offset risks, provision reserves should be provided
to measure doubtful loans. At the same time, it is crucial to terminate any corpo-
rate loans which contain suspicious factors, and do not add additional loans to
those corporations. In such situation, it requires innovation of mortgage guaran-
tee to reduce the default risks.
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49.4.2 Strengthen Supportive of Rural Financial Policy
and Taxation Policy, and Establish Fund Backflow
Incentive Mechanisms

On the one hand, it’s necessary to increase the level of tax reduction or tax exemp-
tion properly for financial institutions, and to encourage financial institutions to
provide service for “three dimensional rural issues” policy by moderately increas-
ing tax reduction and giving rewards according to the service quality of rural
financial institutions. On the other hand, the supportive of innovative rural finan-
cial institutions should be enhanced, combined with the real local situation. The
innovative rural financial organization act as a burgeoning source of rural finance,
and it cannot compare with large mature financial institutions, so the risk con-
trol and preventative are still weak. The local government could use the income
taxes and business taxes of innovative rural financial institutions which have con-
tribution to the “three dimensional rural issues” policy as implementing financial
organizations’ risk compensation fund. For rural financial organizations which
have tax pose difficulties, the local government which have already approved by
the tax authority should permit tax reductions and grant exemptions. Therefore,
it is easier to have the positive incentive effect by implementing flexible preferen-
tial tax policies, and it also encourages the sustainable development of financial
institutions. Meanwhile, some incentive measures of financial institutions credit
assessment could be considered to encourage and guide the use of financial organ-
izations’ funds into local rural construction and development.

49.4.3 Enhance Financial Innovation and Build
a Multi-element Rural Financial Service System

Due to the institutional mechanism, national finance branches generally utilize big
companies and projects for their own purposes while rejecting small and medium
enterprises, resulting in inadequate financial services for these enterprises. Small
and medium-sized enterprises are the majority, and the vast majority is at an early
stage of growth. Furthermore, the external financing channel is narrow, so in order
for enterprises to develop smoothly, a diversified financial system corresponding
to different growth stages of financing requirements is needed [3]. Therefore, to
increase financial support for economic development, local financial institutions
must be strengthened and new financing platforms should be established. Thus, in
order to further explore the financial innovation mode, four ways can be taken:
firstly, encourage the establishments of rural financial organizations and all kinds
of mutual cooperatives; secondly, encourage state-controlled large banks and com-
mercial banks to provide services for rural financing and attend competition in
rural financial market; thirdly, encourage and develop diversified ownership finan-
cial organizations in rural area, and apply for special state policies; fourthly, take
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the key role of rural credit cooperatives as the main force of rural finance, and
intensify reform in rural development by identifying key fields and weak links,
vigorously developing the credit support system for agricultural development,
and facilitating land scale sorting and rural infrastructure construction for long-
term credit businesses. It is important to encourage rural financial organization to
strengthen innovation of credit product on its own characteristics, develop diver-
sified microfinance products, and make efforts to meet diversified famers’ credit
demands. Finally, continue the innovation of the credit management model, sim-
plified loan procedures, improve service quality, and form the core competition
advantage with its own credit characteristics.

49.5 Promote Financial Environment Construction
and Improve Environment of Rural Financial
Development

On the one side, it is important to strengthen the construction of rural financial
legislation. Firstly, because as the new rural financial institutions, microfinance
companies and town banks still need to improve relevant laws and regulation sys-
tems which are not perfect, and that requires society to create a good legal envi-
ronment to facilitate development. Country should strengthen legislation and
perfect relevant laws and supporting legal measures, to regulate the access, termi-
nation, interest rate management and supervision of rural financial organizations,
for example, the microfinance companies, therefore, provide supportive and guar-
antee on the law level. Meanwhile, through the improvement and implement of
laws and regulations, malicious credit fraud and debt evasion can be effectively
controlled, credits of rural financial organizations can be protected, and rural
financial operation systems can be improved fundamentally. On the other side, it
is critical to establish coverage of all farmers’ and the rural enterprise’s credit sys-
tems, improve the rural lending on both sides of the asymmetric information situ-
ation, and protect the lawful rights and interests of the principal transactions. The
government should develop the creation of credit system which contains farmers,
peasants, and agricultural enterprises. At the same time, the government should
promote “credit” and integrate the construction of town, village, enterprises and
farmers into the culture, to establish a sound credit atmosphere to promote the
establishment of rural credit project, and optimize the rural financial environment.

49.6 Establish Compensation System for Agricultural Loan
Risk, and Develop Agricultural Insurance

The rural economic is undeveloped in Western China, and the agriculture influ-
enced by lots of factors including natural resources, so the economic develop-
ment is uncertainly, leading to a higher agricultural loan credit. It is helpful to
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improve rural credit loans liquidity for financial institutions by setting effective
risk compensation system. It is highly suggested that agriculture loan risk
compensation fund should be established with financially appropriate proportion,
so it can be used to compensate for credit losses which caused by natural agri-
cultural risks and market risks. Meanwhile, the government should support agri-
cultural industry and projects, and provide agricultural subsidies to farmers and
enterprises. The development of agricultural economy must ultimately address the
industrialization of agriculture, and only through safeguarding the sale of agricul-
tural products in market, can agricultural economic development be promoted.

At the same time, the agricultural insurance system should be vigorously
developed. Due to the characteristic of unique disadvantage and dependency on a
seasonal cycle of agriculture, agriculture insurance is particularly important to pro-
vide guarantee and supportive for agriculture and functions of policy supportive
for agriculture [4]. The development of agriculture insurance in China’s western
region is relatively underdeveloped, and given the risk factors for natural disasters,
it is important to accelerate the policy-oriented agricultural insurance regulations
and to explore the establishment of agriculture catastrophe risk reserve system.
Government may act as an insurance company to provide agricultural insurance
and subsidies. It is critical to encourage and guide the commercial insurance insti-
tutions to perfect the network of rural insurance service and sales channel, and
implement positive innovation and promotion for all kinds of insurance business
that are demanded by “three dimensional rural issues” policy, ultimately attract
more farmers to attend to the insurance system.
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Chapter 50
Research of Bank Internationalization
Theory

Xia Liu

Abstract The bank globalization is irresistible nowadays. This article will review
the two themes focused on bank internationalization theory, namely the general
theory of motivation of bank internationalization and the evolution theory of bank
internationalization stage. Through the above research review found that, from the
bank’s international strategy research context, although scholars have studied the
behavior of banks increasing international attention, but the overall research in this
area is fragmented and not systematic, the relative lack of empirical research, and
influenced by the theory of multinational corporations.

Keywords Bank e Internationalization ¢ Review

50.1 Introduction

The 21st century is the increasing globalization of economic and financial century,
with the rapid development of information technology; global banking industry is
undergoing tremendous change, banks unstoppable globalization. A large num-
ber of foreign scholars from different angles for the international banking issues
in depth. In this paper, the literature found that in the past banks international
research mainly focused on two main themes: the International Bank of the gen-
eral theory of motivation and stage of evolution of international banking theory.

50.2 Basic Motivations of Banking Business Internationally

Motivation for the banks of the theory of international research, the more common
practice is to international banks into the company’s internationalization, the the-
ory of the multinational companies in the banking sector related to the application
and validation, the following will be described in detail.
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50.2.1 Comparative Advantage Theory of International Trade

Theory of comparative advantage is Aliber (1984) [1] the well-known
Heckscher—Ohlin theory in the field of application of international banks, banks
operating in different countries analyzed the relative cost or efficiency, and inter-
national trade barriers on the impact of bank. The theory for the first time from
the bank’s motivation in an international study, but the only explanation of how
a banking business in international comparative advantage to become a market
leader in the field, but did not explore the real source of comparative advantage
and how the bank specific achieve comparative advantage, relative to a single
perspective.

50.2.2 Related Theory of Foreign Direct Investment

Internalization theory. The theory by the British economist Buckley & Cassion
(1976) proposed. Canadian economist Rugman (1981) [2] will be introduced to
the theory of internal cross-border banks, to explain the behavior of multina-
tional banks. Rugman and other scholars on cross-border bank’s internal pro-
cess of discussion, the answer to why the use of bank branches or subsidiaries
in the form, rather than the form in the international market agents to carry out
financial services business. However, Rugman’s theory is not comprehensive:
first, his theory does not explain the implementation of internal competitive
advantages of the reasons for cross-border banks, which banks cannot answer
the same country why different degrees of internationalization. Second, did not
adequately explain cross-bank market, rather than choosing a particular cross-
border business activities in other markets, the reason; third, internalization
theory in the over-emphasis on cost or profit motive in the bank’s international
importance at the expense of the host factors on the bank’s own impact on over-
seas expansion, only the full combination of the two was more comprehensive
and systematic theory.

Trade-off theory. The mainstream theory is the theory of FDI, international
action to explain the bank for the same great value. The theory by Dunning
(1977, 1981) based on the ownership advantages, internalization advantages
and locational advantages on the basis of the three theories. Scholars Gray
(1981) and Yannopoulos (1983) applied to the eclectic theory of international
banks in, and for the characteristics of multinational banks were elaborated
three major advantages. The theory incorporates industrial organization the-
ory, internalization theory, location theory point of view, integrated system to
explain the problem of international banking business. As scholars, Williams
(1997) discussed in the trade-off theory is very important to the theory of the
internationalization of multinational corporations, multinational banks, as a
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subset of multinational companies, cross-border actions for the theory provides
a theoretical support. However, they did not compromise theory for empirical
research.

Defensive expansion theory. Grubel (1977) [3] conducted a defensive expan-
sion theory (also called “follow the clients” motivation) in the bank’s application
of international research. He believes that cross-border bank expansion overseas
domestic enterprises mainly due to foreign direct investment. Nigh (1986) and
many other scholars that the host country’s foreign direct investment and mul-
tinational banks in the country, a significant correlation between the number of
branches. Blandon (1998) that follow the customers are multinational banks the
main motive for overseas expansion, business information can reduce costs and
better business in the host country market. Wezel (2004) from an efficiency point
of view of defensive expansion motivations that banks set up branches in for-
eign countries through to follow customers to respond more quickly and more
efficient. In addition, Goldberg & Grosse (1994), Niehans (1983), Tschoegl
(1997), Yamori (1998), Mutinelli & Piscitello (2001), Merrett (2002), both on
the process of internationalization of the banking sector in different countries
an empirical study. Defensive expansion theory used to explain the “follow the
effect” and oligopoly response theory, but the cost of international banks and
the capital’s role in the expansion did not elaborate, making it the explanatory
power and influence to be weakened. In addition, Tschoegl (2002) [4] within the
United States by foreign banks for the history and operating conditions for for-
eign direct investment and internationalization are discussed, with the empirical
way to tap the foreign bank branch expansion in the U.S. a variety of factors.
Petrou (2007) [5], through empirical analysis and comparison of developing and
developed countries from international banks (MNBs) the motivation for over-
seas expansion.

50.2.3 The Bank International of Business Motivation
Theory Assessment

In summary, the motivation for the banking business of the general theory of inter-
national banks based theory of international studies, scholars in this field is more
in-depth study and the earlier theory. Which, based on the theory of international
trade theory of comparative advantage, foreign direct investment related to the
theory put forward, are subject follow-up study of international banks to provide
a good theoretical guidance and basis? Although most of these theories evolved
from the theory of international trade, but as the theory of comparative advantage,
customer follow the theory with the global configuration of marketing theory in
view of the customer to follow the strategy has a similar, is the prototype of the
theory of global marketing strategy.
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50.3 The Banking Business into the International
Stage and Trajectory of the Study

Clarify the international banking business motivated by the study of international
banks on the premise, on this basis, a large number of scholars have begun for a
country’s banking sector or the banking business in the international market from
beginner to advanced dynamic expansion of the evolution were studied.

50.3.1 The Bank International Stage and the Evolution
of Enterprise Theories

Perlmutter’s three-stage-oriented theory. Perlmutter, Professor University of
Pennsylvania in 1969 in the “tortuous evolution of the international companies,”
a paper presented in the three-stage theory of the multinational companies, but
also further elaborated the evolution of the bank’s international stage theory. He
believes that from the domestic to the international banks, the general direction of
their home country will experience the host country-oriented, global-oriented three
stages of action-oriented. The scholars believe that the only access to “global ori-
entation”, the banks can be called true cross-border banks. Perlmutter’s three-stage
theory is mainly oriented values and behavior from the perspective of the bank’s
international stage for the international development banks in providing guidance
to detect the behavior, but his international stage for the bank’s specific business
and strategic and other issues not discussed.

Giddy’s three-stage theory. Giddy (1982) [6] will be divided into the home
country banking internationalization international banking, offshore financial
services cross-border banking and the host country in three stages. Divided from
the theory of international trade and investment that the banking business with
multinational corporations, are based on a monopolistic advantage theory of for-
eign expansion, as obtained in the international and domestic market competitive
advantage.

Dicken’s four-stage theory. Shown in Table 50.1, the United Kingdom,
Professor Dicken (1988) the bank’s international stage development is divided into
four stages, namely, domestic banks, international banking, international banking
and full-featured full-function banking world, the scholars from the main business
object, business scope of foreign market entry mode in overseas markets, clients
and other levels of analysis.

In addition, domestic scholars Wu Haihua (1996) will be divided into the
bank’s international growth—part of the international, internationalized, interna-
tionalization and globalization of four stages, and describes how banks to follow
the international development of the customer the pace of the construction of an
international network, and provides a variety of corresponding services. Dr. Fan
Xun (1997) that the bank is the bank’s international expansion overseas domestic
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Table 50.1 Bank international development stage table

The first stage The second stage The third stage The fourth stage
domestic banks International Bank international full-function
full-function banking world
bank
The main Exports and imports  Positive foreign direct Various needs of multinational
business investment companies
object
Business Mainly trade-related Growing importance  Financial wholesale, retail busi-
scope foreign exchange of foreign loans ness and non-traditional bank-
operations, capital ~ and investments in ing business, such as leasing,
operation is overseas operations merchant (investment) banking,
short-term in the medium to advisory, and asset manage-
long term capital ment industry
Entry mode  Establish Expansion of over- Branches in overseas expan-
correspondent seas branches and sion, capital participation, the
relationships with offices establishment of non-bank
foreign banks subsidiary bodies (financial

and non financial), on a global
scale to absorb funds, loans and
engaged in investment

Main target ~ Mainly residents Mainly residents Residents and  Residents and
non residents  non residents

customers as a prerequisite, follow their home country’s foreign direct investment
enterprises and gradually developed, and its growth is a passive, incidental to the
active and conscious. The process is divided into before the initial stage, the initial
stage of international business stage, the international stage and global integration
stage, range from the market, all aspects of business activities, banks are highly
coordinated in the evolving global integration.

50.3.2 The Process of Internationalization of Banking
Enterprises Empirical Research

Based on the above phase of the study of international banks most simply be
deduced from the theory, there are a large number of scholars of the banking pro-
cess to an international banking business or to study a country’s banks as a whole
is given a case study or empirical research.

Riportella & Papis (2001) [7] to Spain’s four major banks, for example under
the pressure of competition and in the process of internationalization of Spanish
banks have been studied. This paper introduces the service enterprises at differ-
ent stages of internationalization can take two distinct patterns of behavior, that
is “progressive or linear mode” and ‘“opportunistic or contingent model”. The
framework for the study of the process of international banks to provide a new
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perspective into the international market that is not static, but dynamic and evolv-
ing, the banks according to their perceived risk and have the human, capital,
organization, etc. selection of resources to determine the incremental or opportun-
istic entry mode.

ASA (2001) explored the Norges Bank’s international expansion, pointing
out that the international banks Dnc steps and the process of internationalization
of literature consistent with the theory, that is accompanied by a growing enter-
prise customer and the bank’s knowledge and experience and the gradual overseas
expansion. Bank of Norway ASA scholar’s case studies, theory of the internation-
alization process for the bank in small state banks provide a basis for the applica-
tion. Fung & Bain et al. (2002) [8] investigated the Australian Retail Bank (NAB)
years of the internationalization process, as the progressive development of retail
banking and international evolution and provide support. Lawton & Harrington
(2006) studied the Allied Irish Bank (AIB) of the internationalization process,
pointing out that AIB gradual internationalization process; the cultural gap plays
an important role.

50.3.3 The Bank International Business Stage and Theory
of Evolution

In summary, scholars from different angles on the stage of international bank-
ing business and its evolution tracks the theory and practice were studied. This
dynamic theory although there are still some limitations, but for us to deeply
understand and explain the evolution of international banks to lay a solid foun-
dation for us to think from a dynamic view of the international banking business
behavior provides a theoretical support, but also can guide the Commercial Bank
of China’s gradual implementation of the strategy and development of reference.

50.4 Conclusions

Through the above research review found that, from the bank’s international
strategy research context, although scholars have studied the behavior of banks
increasing international attention, but the overall research in this area is frag-
mented and not systematic, the relative lack of empirical research, and influenced
by the theory of multinational corporations. At the same time, such studies are
mostly based on international banks beginner, intermediate phase of the study, for
the banks in the study of globalization and high levels of very few. And “the glo-
balization of banking business and its global marketing strategy” of the context
of financial globalization as a very important proposition and the global strategy
of an important and indispensable part of almost no one involved the topic will
become the future academic research an important research direction and content.
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Chapter 51
Analysis and Recommendations on Status
of Banking Profits

Jiyan Xu

Abstract In recent years there has been profiteering phenomenon in the banking,
the banking profits have far exceeded the profits of industrial enterprises, the per
capita net profit of Chinese mainland banks is more 11 times than industrial enter-
prises, the interest rate between deposit and credit is large, trust, wealth manage-
ment business and a number of service charges are main reasons of their huge
profits. Such huge profits of banking sector are not good for economy, small
and medium enterprise, mortgages and depositors, it has increased unfairness of
income distribution, and the government should take measures to regulate this
profiteering phenomenon. For example, the government could increase deposit
rates, strengthen the tax regulation of banking sector, improve the tax rates in the
banking sector, vigorously develop the micro-finance institutions and progres-
sively carry out interest rate market.

Keywords Banking profits ¢ Profiteering phenomenon ¢ Reasons ¢
Recommendations

51.1 Source of Banking Profits

The banking profits are formed by the difference between deposit interest and
credit interest. The credit interest is generally higher than the deposit interest,
the difference between them constitutes bank profits except the cost of carrying
on banking business. Specifically, and the bank profits are formed by following
composition:

1. Credit interest and investment income by own capital.
2. The difference between credit interest and deposit interest by borrowed
capital.
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3. The difference between investment income and deposit interest by borrowed
capital.

4. Profits by buying and selling securities and foreign exchange.

5. Fee from the intermediate businesses, such as exchange, letter of credit.

We deduct payments of banking business from the total profit of bank, such as
stationery, postal fees, staff wages, housing repairs, etc., the rest is net profit of
bank.

51.2 Current Situation of Banking Profits

Dates showed that, the total net profit of 16 A-share listed banks was 692 bil-
lion Yuan (among them, the net interest income accounted for 77.4 %) from
January to September in 2011, an increase of 31.86 % over the same period in
2010. Shenzhen Development Bank, Minsheng Bank, Huaxia Bank resulted rapid
growth, the net profit year-on-year growth was more than 50 %. Everbright Bank,
Shanghai Pudong Development Bank growed quickly also, the net profit year-on-
year growth was 41.03 % and 42.02 %. The deposit interest rate is so low, the
credit interest rate is so high, and the net interest margin between them is big, so
that the bank can not lose [1].

By contrast, the corporate profits declined, the total profit of state-owned enter-
prises amounted to 2.04156 trillion Yuan from January to November in 2011, an
increase of 13.7 % over the same period in 2010, earning growth rate declined
consecutively for 5 months. In net profit, from January to November in 2011, the
central enterprises realized a total net profit increased by only 3.6 %, down 46.5 %
from a year earlier [2].

Deputy Secretary-General of the China International Economic and Exchange
Center, Mr. Chan said, the per capita net profit of Chinese mainland banks is
more 11 times than industrial enterprises; there has been profiteering phenom-
enon in the banking. He said that the commercial banks realized a total profit of
over 1 trillion Yuan in 2011, the per capita profit was more than 500,000 Yuan, in
contrast, the profit of medium-sized industrial enterprises was about 3.7 trillion
Yuan in three quarters of 2011. But these enterprises have more than 8,700 mil-
lion people, the per capita profit is less than 40,000 Yuan, we remove personal
income tax from it, the per capita net profit is about 30,000 Yuan. By this cal-
culation, the per capita net profit of Chinese mainland banks is more 11 times
than industrial enterprises, the return on capital of banks has not only been higher
than industry, but also higher than oil and tobacco businesses. This profiteering
phenomenon has caused a great deal of imbalance, it widened the gap between
industry profits, it aroused dissatisfaction of community, and it is adverse for
development of Chinese economic [3].

Here is the league table on net profit of 16 listed banks in 2010, through the
table we can be more intuitive to understand the profit situation of banking sector
(Table 51.1).
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Table 51.1 League table on net profit of 16 listed banks in 2010 (Unit: one hundred million
Yuan)

Bank Net profit Ranking
Industrial and Commercial Bank of China 849.65 1
China Construction Bank 707.79 2
Bank of China 543.75 3
Agricultural Bank of China 458.63 4
Bank of Communications 203.57 5
China Merchants Bank 132.03 6
China CITIC Bank 106.85 7
Shanghai Pudong Development Bank 90.81 8
Minsheng Bank 88.66 9
Industrial Bank 87.64 10
Everbright Bank 68.34 11
Bank of Beijing 39.02 12
Shenzhen Development Bank 30.33 13
Huaxia Bank 30.08 14
Bank of Ningbo 12.63 15
Bank of Nanjing 11.99 16
Total 3461.77

“According to annual report of each bank”

51.3 Profiteering Reasons

51.3.1 The Interest Rate Between Deposit and Credit is Large

Seventy to eighty percent of the bank’s operating income comes from the spread
between deposit and credit. Take 1 year deposit interest rate and 1 year credit rate
to compare, the interest rate spreads over 3 %, it is much higher than the average
level of western countries [4].

Currently Chinese RMB benchmark deposit rates are as follows:

Demand deposit interest rate is 0.50 %; 3 month time deposit interest rate is
3.10 %; 6 month time deposit interest rate is 3.30 %; 1 year time deposit interest
rate is 3.50 %; 2 years time deposit interest rate is 4.40 %; 3 years time deposit
interest rate is 5.00 %; S years time deposit interest rate is 5.50 %;

Currently Chinese RMB benchmark credit rates are as follows:

Six-month credit interest rate is 6.10 %; 1 year credit interest rate is 6.56 %;
1-3 years credit interest rate is 6.65 %; 3-5 years credit interest rate is 6.90 %;
more than 5 years credit interest rate is 7.05 %.

(Since July 7, 2011)
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51.3.2 Credit Basis is Large

Chinese credit basis is large, the operating profit is big more. The growth rate
of RMB loans was up to 32 % in 2009, the first 9 months of 2010 grew 18.5 %,
and they are much higher than the historical average. As of late 2011, the new
RMB loans of four major banks were as follows: 818 billion Yuan of the ICBC;
Agricultural Bank of China 620 billion Yuan; Bank of China 507 billion Yuan; 727
billion Yuan of China Construction Bank. The new RMB loans of National banks
were about 7 trillion [5].

51.3.3 Strong Demand for Credit

The demand of real economy for Credit is still large, quantitative estimates show
that, we make a simple calculation in accordance of 1.2 elasticity of nominal GDP
and credit growth, we assume that the real GDP growth is 9 % in 2011, the price
growth is 3.5—4 %, this mean that the nominal GDP growth is 12.5-13 % and the
needed loans growth is 15-15.6 %.

The follow-up financing needs of projects are large, private investment is fur-
ther recovering, the investment scale of affordable housing plans substantially
expands, they all need the support of banks credit. The financing needs of started
projects of real estate developers are mainly medium- and long-term demands for
credit, most house buyers are burdened with a heavy mortgage payments in the
case of high price, especially the rigid requirements, the credit terms are all over
5 years, some 10 years, some 20 years, and the amount is not small, these cases
are very beneficial for commercial banks. Over all, the long-term loans maintained
fast growth momentum in 2011.

In addition, the solvency of industrial enterprises is at historically high level,
the slight rate increase will not has a significant impact on solvency of enterprises,
which ensures interest income from loans.

51.3.4 Rapid Growth of Intermediate Business

Intermediate business, including payment and settlement business, the bank card
business, agency business, trust business, leasing, investment banking, guaran-
tee and commitment to business and financial derivatives trading business. There
are four sources of income such as bank card business, merchant settlement fee,
annual fee, interest income from bank card with overdraft function, costs of bank
card loss, transfer, cash and other activities.

In 2011, the product innovation of commercial banks in China was more active
than ever before, the revenue growth of intermediate business maintained a rapid
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growth, the income growth rate of banking net fee reached 30 %. There are more
and more bank charges, more than 300 kinds only in 2003, but now they are up to
3,000 kinds.

51.3.5 Interest Rate Controls

Bank competition in the market could have to raise deposit interest rate, but the
Central Bank control it, helping the banking industry to drive down deposit inter-
est rate, making a large deposit and loan spread. Benchmark deposit and credit
rates are prescribed by the Central Bank, banks generally perform the benchmark
interest rate on deposit, banks can not adjust, but the credit rate can be based on
the benchmark interest rate to float-adjusted, while the Central Bank provides for
adjustment range, which is still in favor of bank loans.

Part of Beijing and Shanghai Banks of China raised the first mortgage inter-
est rates in October 2011, the first mortgage interest rate of a branch of China
Construction Bank is more 0.05 times than benchmark credit rate at least in
Beijing, if the lenders hope to get the loan as soon as possible, they must accept
the interest rate which is more 0.1 times than benchmark credit rate. With this phe-
nomenon, the policy of interest rate controls is good for income of bank business;
it also promotes the growth of banking profits.

The funding requirement of enterprise is large, the operating pressure is also
large, their profits are so low, but the banking profits are so high, such huge prof-
its of banking sector are not good for economy, small and medium enterprise,
mortgages, depositors. It has increased the gap between rich and poor and it has
increased the unfairness of income distribution, this would inevitably lead to dis-
satisfaction of community.

51.4 Countermeasures and Recommendations

Government departments should pay attention to profiteering phenomenon in
banking sector, a series of measures should be taken to adjust the profiteering
phenomenon, they should coordinate the development of financial sector and real
economy, so that the entire socio-economic can develop well.

First, they should take the policy measure of increasing benchmark deposit
rates, but the benchmark credit rates are unchanged. It will narrow the deposit
and loan spread, thereby reducing the profit of bank. What level is reasonable to
increase deposit rate? Our deposit rate should be higher than the inflation rate, at
least not lower than inflation rate. So that the deposits of ordinary people could
preserve the value, otherwise they are depreciated, at the same time, the deposits
of enterprises income also increase.
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Second, government departments should strengthen the tax regulation of
banking sector and improve the tax rates in the banking sector. Because eighty to
ninety percent of banking income comes from its business assets, which mainly
include loan business, securities investment business and the business of cash
assets. The loan business is the main source of bank income, the interest rate
between deposit and credit is large, the credit basis is large, there is strong demand
for credit, and these create unique conditions for banking profits, so we have to
increase bank taxes.

Third, they should progressively carry out interest rate market. Currently
benchmark deposit and credit rates are prescribed by the Central Bank, gener-
ally banks perform the benchmark interest rate on deposit, the credit rate can be
based on the benchmark interest rate to float-adjusted, banks usually implement
benchmark credit interest rate on large enterprises, they increase the credit rate
on medium-sized enterprises, they increase the credit rate on small enterprises for
several times. If this issue is not resolved, the banking profiteering problem is not
fundamentally resolved.

Fourth, they should vigorously develop the micro-finance institutions. Small
financial institutions can compete with large banks, not just the credit rate com-
petition, including competition of deposit rate. It helps to increase deposit rate.
In addition, the government departments should regulate these situations to avoid
vicious competition.

Fifth, the government departments should strengthen supervision of bank’s
staff on personal income tax, especially senior staff. It can prevent them from tax
evasion.

Sixth, banks are required to strengthen services for small and medium enter-
prises, especially small micro-enterprises. This can reduce the risk of small
enterprise for private lengding; the endorsement for small enterprise is the most
important part of support on real economy.

In short, we should coordinate the development of banking and other busi-
nesses, banking profits should be established on the basis of enterprise develop-
ment, if there is no long-term stable development of enterprise, there will never be
long-term stable profits of banks.
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Chapter 52
Study on RMB Exchange Rate Transmission
Mechanism Based on VAR Model

Yuhua Wang

Abstract The transfer effect through import prices index (direct transmission
mechanism) is stronger and more obvious than through export prices index (indi-
rect transmission mechanism), which mainly due to the buffer of the international
market weaken effect of ERPT through export price. The RMB exchange rate
movement has an incomplete transfer to prices. The degree of pass-through of
exchange rate shock to different prices indices varies, however, consistently with
prediction: the pass-through effect is the largest for import prices, and the smallest
on consumer prices.

Keywords Exchange rate pass-through ¢ RMB nominal exchange rate ¢
VAR model

52.1 Introduction

In general, the exchange rate pass-through (ERPT) effect refers to the degree of
impact of the nominal exchange rate changes into a country’s import (export)
prices of goods and domestic prices [1, 2]. Goldberg and Knetterl (1997) mainly
analyze the price pass-through effect of exchange rate movement based on indus-
trial organization theory when they study ERPT effect in the 1980s. Korhonen
and Wachtel (2006) study the speed and degree of ERPT of the Commonwealth
of Independent States (CIS) and they find that exchange rate movement has
a significant impact on the price trends of CIS. Binlin Feng (2006) estimates
the RMB ERPT effect and the conclusion is that in our country ERPT effect is
not significant and exchange rate movement impact on the producer price index
is more significant than on the consumer price index [3-8]. Lu Jian [1] makes a
research about RMB exchange rate changes into domestic prices. He finds that
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RMB nominal effective exchange rate significantly affects the domestic price level
and has adjusted dynamics of self-correction mechanism by the short-to long-run
equilibrium.

Viewing from the literatures, many scholars have directly researched exchange
rate movement influences the import prices and domestic prices level in order to
explain the ERPT effect [9]. However, they don’t distinguish the pass-through
mechanism in detail and not take into account exchange rate movement leading
to changes of the export prices which is a factor to influence the domestic prices.
Based on this background, we will further explain the processes and the reasons of
ERPT into price level. The contribution of this paper is that we extend transmis-
sion process of RMB exchange rate change from import prices to export prices,
and we explore respectively exchange rate movement through import prices and
export prices affecting on the domestic prices, and compare the effect of ERPT of
this two transmission mechanisms [10, 11]. Thus we can have a better understand-
ing of the progress and degree of exchange rate movement into prices.

52.2 Rationale and Methodology

McCarthy (1999) uses recursive VAR model to study the relationships of oil price,
output gap, exchange rate, import price, industrial producer price and consumer
price of industrialized countries. He gives the general equation of ERPT:

Pr=a+8X,+yE +BZ +¢ (52.1)

where P denotes the price index, denotes foreign control variables, denotes the
nominal effective exchange rate, and denotes internal control variables.

McCarthy has systematically studied ERPT, but his research can’t explain
the crucial ingredient in the process of ERPT. In this paper, we consider ERPT
as two aspects. On the one hand, changes of exchange rate influence domestic
prices through imports prices of intermediate goods and final price of consumer
goods, which may be named direct Transmission Mechanism. On the other hand,
by influencing the relative prices of export products, changes of exchange rate has
a impact on the international market demand for the product as a result it makes
prices increase or decrease to influence the domestic price level, which may be
named indirect Transmission Mechanism. Based on McCarthy’ research we will
respectively set up two kinds of the VAR models to test the two RMB ERPT.

52.2.1 The Direct Transmission Mechanism

ERPT takes effects to changes of import goods prices in the first. If the currency
appreciation, the domestic currency prices of imports of the goods will decline. At
the same time, due to the prices of imported goods changing, the corresponding
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price indexes will change, such as the producer price index, retail price index, and
consumer price index. This process forms the direct pass-through mechanism of
ERPT effort. Thus there is a model such that:

PPI; = ag + oy NEER, + a,CPI; + a3 M; + a4IPl, + & (52.2)

IPI, = By + BINEER, + oM, + &, (52.3)

IPI denotes import price index, NEER denotes nominal effective exchange rate
of RMB, M denotes the money supply, CPI denotes the consumer price Index, and
PPI denotes the producer price index.

52.2.2 The Indirect Transmission Mechanism

Specifically, first of all, due to the cost of imported inputs changing, the exporter
marginal cost curve may change after exchange rate movement. Secondly, accord-
ing to the theory of market pricing, there may be strategic pricing behavior for
exporter firms, which aims to protect its market share as currency appreciation
or expand profits in depreciation. Under this pricing strategy, there will be differ-
ences between the export price in local currency and the national market price. As
currency appreciation, the companies may reduce export price of goods relative
to domestic commodities and undertake part of the cost of exchange rate move-
ments by themselves. This forms the indirect transmission mechanism of ERPT
into export prices, the model following is:

EXP; = y0 + i NEER, + y2PPI, + y3CPI, + ysWPL, + &, (52.4)

EXP denotes the export price index; WPI denotes the world price level.

52.3 Empirical Analysis

52.3.1 Variables Selection

Referring to the models, selected variables are as follows: IPI denotes the import
price index, NEER denotes nominal effective exchange rate of RMB, M denotes
the money supply, CPI denotes Consumer Price Index, PPI denotes the producer
price index, EXP denotes the export price index, WPI denotes the world price
level.

Data description: We select 51 monthly data of August 2005-October 2009
and the August 2005 as the base period. Data of CPI, PPI, M (broad money
supply M2) is from China Economic Information Network (CEI Net). NEER
comes from the Bank for International Settlements (BIS). World price level
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comes from the IMF, and we use the world oil price (average crude price)
replace it. Data of IPI comes from IMF. EXP has not been published in China,
so we reference paper of Cerra and Saxena. We take all the variables as loga-
rithmic form named LN (NEER), LN (CPI), LN (PPI), LN (IPI), LN (WXP),
LN (M), and LN (WPI).

Testing data stationary: ADF test results indicate all of the variables in loga-
rithmic form are not stable, but after taking first-order difference the series are
stable.

52.3.2 Empirical Process

Coinegration test: Using of Johansen-Juselius cointegration test, we can obtain the
following normalized cointegration equations to determine long-term relationship
between variables.

In direct transmission mechanisms, we get the equations as follows:

LN(PPI) = 0.115981LN(CPI) + 0.020076LN (M) — 0.336148
LN(NEER) — 0.644417LN(IPI) (52.5)

LN(IPI) — 0.5066LN(NEER) 4 0.0482LN (M) (52.6)

For indirect transmission mechanisms, we get another equation:

LN(EXP) =0.4154LN(NEER) + 0.81388 LN (PPI) + 0.62799

LN(CIP) 4+ 0.635043LN(WPI) (52.7)

From (52.5) and (52.6), we can find that in the long run, the nominal effective
exchange rate and domestic CPI, PPI, and M are negatively correlated. The import
price index, PPI and CPI are very significantly affected by exchange rate changes.
While 1 % point of nominal effective exchange rate changes, there is 0.34 %
points of PPI changes in the opposite direction. While 1 % point of the domestic
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money supply changes, there is 0.02 % points of PPI changes in the opposite
direction. Equation (52.6) shows that, the RMB appreciation 1 % makes import
price index drop 0.51 %. Contrast (52.6) and (52.7), we can see that the nominal
effective exchange rate increasing 1 %, the export price index will go up 0.42 %
points. The world oil price changes by 1 % point then the export price index will
change by 0.64 % points.

Impulse response function: Furthermore, we use impulse response function to
investigate the exchange rate change of one standard deviation effect on domestic
prices and export prices in the short-term.

Figure 52.1 presents the exchange rate changes through the direct transmission
mechanism to IPI and PPI has a significant negative effect. In the fourth month
the exchange rate of RMB increase 1 %, producer price will decline by 0.06 %
and import prices fell 0.15 %. At fifth month, exchange rate of RMB to the
import prices gradually change into a positive effect and CPI and exchange rate
movements are in the same direction without significant effect, only 0.0012 %.
Figure 52.2, in the indirect transmission mechanism the nominal effective
exchange rate of RMB has a negative effect on the domestic price level. RMB
appreciation will reduce the domestic price level, but the degree of influence is
smaller than through the direct transmission mechanism. In the third month, EXP
has a opposite direction movement, while in the fourth month EXP declines by
0.03 %.

Variance decomposition: From variance decomposition of two mechanisms
for ERPT we can inspect the contribution of each variable leading to price
changes. Table 52.1 describes volatility of CPI dues to itself during 10 periods,
but also by the impact of industrial prices. For the import price index, in addition
to its effects, the impact of the RMB exchange rate movement reaches 26 %,
while money supply shocks is not obvious. Another example for Table 52.2, dur-
ing the 10 periods CPI is affected by the price level of world, reaching 11 %.
Except for its own factors the producer price index is affected by the world oil
price level which is very significant, reaching 31 % and much stronger than the
impact on the CPI. The domestic shocks can well explain Export Price Index
changes while the impact of exchange rate and the impact of world price level
are weak power of explanatory.
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Table 52.1 Variance decomposition of direct transmission mechanism

Period Variable ~ LN(CPI)  LN(PPI)  LN(IP)  LN(NEER) LN(M)

2 CPI 7829568  7.277166  5.183358  4.587739  4.656062
3 74.17759  10.8636  5.093377 4357122 5.50831
6 57.15388 1543513 1073379  5.690115  10.98409
10 4875697 2046379  12.12954  8.116794  10.5329
2 PPI 7.153587  84.82404  3.20457  2.039856  2.777951
3 7.658478  79.36233  7.220983  3.63106  2.127147
6 2628171 5698712  7.345244  8.771862  0.614059
10 50.69863  38.61949 5433572 4.779349  0.468966
2 IPI 17.02958  13.96012  39.84845  27.72487  1.436984
3 1594107  13.13445  37.76726 2473099  8.426232
6 17.03732  12.66287  36.44114  25.04279  8.815884

10 18.60801 12.52586 34.82461 26.1374 7.904118

Table 52.2 Variance decomposition of indirect transmission mechanism

Period Variable LN(CPI) LN(PPI) LN(PI) LN(NEER) LN(M)

2 CPI 80.90778 5.712157 2.586835 1.6649 9.128331
3 81.17531 5.55499 2.548714 1.764014 8.956973
6 77.42925 6.440238 3.740008 1.711976 10.67853
10 72.96747 9.968448 3.569115 2.119783 11.37518
2 PPI 5.737835 91.89694 0.000102 1.731614 0.633512
3 6.471262 83.59087 0.318639 4.051474 5.567756
6 13.15548 58.74957 0.256707 5.7129365 22.11887
10 22.91207 40.43376 0.130804 5.168906 31.35446
2 EXP 15.56391 2.485265 78.65463 1.981657 1.314534
3 17.50301 2.862755 71.20012 3.997302 4.43681

6 17.37406 3.178284 68.06212 5.977789 5.407747

10 17.28394 3.874291 67.29054 6.024608 5.526617

52.4 Conclusion

We consider two transmission mechanisms to explore the exchange rate movement
of RMB impact on import prices, export prices, producer prices and consumer
prices. The VAR analysis of ERPT has revealed several new important facts.
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Chapter 53
Study on Listed Company Accounting
Policy Selection

Zhensheng Zhuang

Abstract The Company accounting policy selection refers in established range,
according to the company production management objectives and characteristics,
the formulated accounting policy process after analyzed and compared alternative
accounting principles, methods and procedures. Accounting policy selection has
two notable features: first, the selection is not the simple collection of individual
principles and methods, but an integral optimization. That is the company account-
ing policies of the component should have inner consistent aim by the unified
thought guidance. Second, selection is a dynamic process. The policies of primi-
tively established need to select and the existing policy changes is also a kind of
selection.

Keywords Accounting policy ¢ Accounting policy selection ¢ Listed company

53.1 An Overview on the Accounting Policy and Accounting
Policy Selection

As the accounting standards for company’s No. 28-accounting policy, account-
ing estimate changes and error correction (2006) regulated: accounting policy
is to show the companies adopted the principle, basis and accounting methods in
accounting recognition, measurement and statements. This definition includes two
senses: one is that the government should formulate the optional principles, meth-
ods, and procedures for companies that are government’s accounting policies [1, 2].
The other is that company must according to own actual situation, within the scope
of the government’s accounting policies, selects the suitable the principles, meth-
ods and procedures, that is the companies’ accounting policies [3].
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53.2 The Principle of Listed Company’s Accounting Policy
Selection

53.2.1 Consistency Principle

Accounting policies selected by companies should maintain consistency and conti-
nuity from one period to the other. It should not be modified randomly. Companies
should correctly handle the relationship between remain stable and timely adjust. If
the accounting information provided by selected accounting policies is no longer rel-
evance and reliability, the company unfavorable uses the accounting policy [4, 5]. It
should reselect the most properly reflect a company’s financial condition and oper-
ating results of the accounting policy, according to the current economic environ-
ment and operating conditions. The company accounting policy changes should be
marked out in financial statements, making accounting information user can grasp
the starting point and particular influence during companies selecting accounting
policy, in order to correctly understand the connotation of accounting information.

53.2.2 Applicability Principle

The applicability of accounting policy is to ensure the accounting policies to be
fully exert. When a company select accounting policies it should consider the
characteristics of its production and business with financial environment in com-
bination, such as industry characteristic, company production scale, internal man-
agement, company business performance, cash flow, solvency etc. This also means
that as the production and operation condition of companies and financial environ-
ment changes, accounting policy itself should reselect to ensure the applicability
of the new environment.

The applicability of accounting policy is to ensure the accounting policies to be fully
exert. When a company select accounting policies it should consider the characteris-
tics of its production and business with financial environment in combination, such as
industry characteristic, company production scale, internal management, company busi-
ness performance, cash flow, solvency etc. This also means that as the production and
operation condition of companies and financial environment changes, accounting policy
itself should reselect to ensure the applicability of the new environment.

53.2.3 Principle of Combining the Costs and Benefits

The company in the selection of accounting policies should weigh the cost
effectiveness of providing accounting information. Based on the quality of
basic accounting information be guaranteed, accounting policies of facilitate
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understanding and implementation should be selected, and operating costs should
be reduced as far as possible. When operating costs is roughly equal, company
should preferred select the accounting information provided relevant and reliable
accounting policies.

53.2.4 Principle of Combining the Legitimacy and Relative
Independence

The company accounting policy selection should choose in alterative accounting
principles and specific treatment within the standards and regulations, so that we
can guarantee comparability and reliability of the provided accounting informa-
tion. As the accounting policy which is going to use and the state’s tax regulations
are inconsistency, accounting policy should keep their relative independence and
stability, and follow the accounting itself inherent laws. It need not get bogged by
the change or adjust of the national tax regulations, rules and policy.

53.3 The Problems of Accounting Policy Selection in China
Listed Company

Although our country has initially established a socialist market economic sys-
tem, it is far from the perfect and developed market economy. It is also far behind
American and western developed countries in the study of company accounting
policy selection. At present, there mainly exist the following questions of account-
ing policy selection in our country listed company:

53.3.1 Using the Accounting Policy Selection as the Main
Means to Operate Profit and Whitewashed Statements

Currently, the listed company adopts non-standard accounting policy selection and use
accounting policy selection generally to operate earnings management. This phenome-
non frequently happens. In order to achieve the match qualifications, offering and listing
and avoid punishment, many listed companies abused the option of accounting policies
and adopted various measures, even breakthrough accounting system and accounting
rules limit. It caused a relatively serious distortion phenomenon of accounting informa-
tion and caused great damage to investors and other related. Judging from the recent
case, using the accounting policy selection to operate profit and whitewashed statements
mainly displays in the following aspects: company randomly change fixed assets depre-
ciation policy, latent losses on account, using the accounting period assumption and
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accrual basis, through confirmed ahead the loss of bad possible happen in later period
of accrued items, to make profits transfer in different accounting period, abusing interest
capitalized, randomly change “eight ready to” plan, etc.

53.3.2 The not Correct Goal of Accounting Policy Selection
can’t Really Reflect the Original Intention

In domestic listed company of accounting policy formulation and execution, company
management authorities has larger selection space. Companies’ future is uncertain,
because a given set of accounting policy could not be all-inclusive. From the perspec-
tive of policy making, the purpose of making company have more professional judg-
ment is to make company have more freedom in judging its own economic situation; to
select the most reflected the economic substance of accounting policies. And our coun-
try company in the selection inclination of accounting policy, stresses some purposes as
circumvented market supervision, recessive share out bonus, get tax benefits and debt
contract, etc. In order to reach these aims, many companies try their best to make bill
performance for losses, thus to avoid or postpone pay taxes. Or whitewash statements
in favor of applying for a loan and evading market regulation. The result is that the phe-
nomenon of listed company manipulating earnings through using accounting policy
selection become seriously, abused accounting policy selection right, even breakthrough
criterion and system limit, caused the serious distortion of accounting information and
heavy loss to investors, stakeholder, etc.

53.3.3 Accountants’ Practicing Judgment Ability is Low;
the Company Accounting Policy Selection is
Unreasonable

At present, from the accounting policy selection effect point of view, the company really
implementing the accounting policy selection is still few. Most company can’t achieve
integral optimization purposes. Some companies had no unified guidelines and scientific
selection processing in process of policy, thus offsetting part of policy selection function.
Large random selection of accounting policies results that some of the accounting infor-
mation can not really reflect the financial condition, operating results and cash flow. So,
the policy effectiveness could not be evaluated. For example, the Ombudsman in Hunan
of Ministry of Finance sent the headquarters did a special inspection to the quality of
accounting information in 2006 of Data huayin Electric Co.’s subordinate 11 home and
subsidiaries, in 2007. Under inspection, the company adopted various means to control
profit in the accounting. It mainly involved fundamental accounting work, the informa-
tion disclosure, accounting, taxation management, etc. Above behavior of the company,
in addition to through the accounting policy selection to control the profit, it does not
exclude low practicing judgment ability of accounts actually engaged in accounting
business, the unreasonable company accounting policy selection and other reasons.
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53.3.4 The Implementation of the New Accounting Standards
Increased the Subjectivity of Accounting Policy
Selection in Some Ways

On February 15, 2006, China’s Ministry of Finance issued the new Companies
Accounting Standards made of 1 basic accounting standard and 38 specific account-
ing standards. It first was implemented in the listed company from January 1,
2007. Encouraging companies to carry out in advance, it tried to soon cover the
large and medium-sized companies in China. New accounting standards once again
adopted “fair-value” measurement attributes again. It is conducive to achieving
convergence with international accounting standards. New accounting standards
provided a more detailed guide on the measurement of impairment the recoverable
amount, made practical operation convenient, and avoided the listed company ran-
dom provision and return for long caused by without provision for impairment loss.
However, asset information, the price market mechanism in china is not sound.
It is a certain degree difficult on the measurement of fair value and recoverable
amount. In addition, the discount rate determined when the present value of future
cash flows was expected with a great Subjective. It mainly relies on subjective
judgments of accounts. All these would cause some difficulty in accounting policy
selection.

53.4 The Way to Optimize Accounting Policy Selection
Behavior of the Listed Company

Optimization of accounting policies, the key is to prevent excessive abuse, mini-
mize induced abuse motives, narrowing the accounting policy selection space, and
optimize their selection behavior. According to accounting environment in China,
we must improve the accounting standards for companies and other related stand-
ards; improve corporate governance mechanism, through optimizing operator
behavior etc. to realize optimization of accounting policy selection.

53.4.1 Optimize Restriction Mechanism, Perfect the Relevant
System, and Reduce Using Accounting Policy
Selection to Manipulate Surplus

Clear restriction mechanism of accounting policy selection, and make it normal-
ization and efficient, in order to achieve the optimal combination of accounting
policies. This will be conducive to effectively configuration of social resources
and stable development of company, thereby enhancing the effectiveness of the
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whole society. From the perspective of the accounting policy selection motives,
some motives of manipulation surplus can eliminate or ease through improving
relevant system. For example, the problems of applying for listing, match, sus-
pension and delisting qualification about listed companies, has been taken equity
reached a certain level as the only financial control parameter. Whether matches
qualification system or delisting system, it obviously is insufficient using single
financial indicators for control parameters. The single index is likely to cause sur-
plus manipulations. Net assets or profits are not a only index to comprehensively
evaluate its financial condition, operating results and cash flows for the sole indi-
cator. Corporate profits and the rate of net capital on this basis are closely related
to method of valuation of assets, income, costs and the principle. Profits under the
accrual basis are a product of subjective judgments. The level of corporate profits
does not mean the abundant degree of its cash flow. Asset pricing model meas-
ured with historical cost as the leading property, made the net assets of net assets
income rate can not reflect the current value of assets. Therefore, capital market
regulation measures should be reformed. The listed company earnings quality
indicators should be reset. Multiple accounting and the unaccounting index system
should be used on listed company’s market regulation, to increase the difficulty
of the listed company to operate profit and escape market regulation by using the
accounting policy.

53.4.2 Perfect Accounting Standards and Other Related
Specifications; Reduce the Space of Using Accounting
Policy Selection

As a result of separation of ownership and management, information asymmetric
between the company and contractor and incompleteness of companies agreement,
the company management authorities must possess companies’ surplus control
right, and the accounting policy selection is just a reflection of it. The characteris-
tics of accounting contract and limitations of accounting standards, made selection
space objectively exist. This is the important premise that company use accounting
policies to manipulate financial report. Since we can’t completely eliminate the
phenomenon of accounting policy selection in reality economic life, all we can
do is to control accounting policy selection in acceptable range of company stake-
holders through regulating and perfecting the company contract and social con-
tract, and through strengthening the supervision.

After years of accounting theory’s accumulation and practice, the accounting
standards of listed companies in China have initially established a relatively per-
fect system including accounting laws, corporate accounting standards, internal
accounting system of listed companies, etc. However, the existing Accounting Law
should be modified and added according the actual situation. And Implementing
Regulations should be formulated to ensure it real implementation.
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53.4.3 Further Improve the Information Disclosure System,
Strengthen Supervision

Impeccable information disclosure system is the prerequisite for companies to
realize efficient governance. Powerful information disclosure system is typical
characteristic to monitor the company, is the key to exercise their voting rights for
shareholders, is a powerful tool to influence corporate behaviors and protect inves-
tor’s interests. Other stakeholders also need to use company’s disclosure informa-
tion especially the accounting information make the corresponding decisions. The
key to strengthen information disclosure is to strengthen establishment and con-
summation of the internal and external auditing system. The more financial infor-
mation is public, the greater effectiveness of extrinsic restraint mechanism of CPA,
justice and government and other external persons and institutions. First, the deter-
rent and punishment are mechanism of laws and regulations. If the accounting pol-
icy selection violates relevant laws and regulations, the company would be subject
to corresponding sanctions. Second, the CPA as the external auditors having more
knowledge and skills, not only audit legitimacy and consistency, but also the rea-
sonableness and the adequacy disclosure of accounting policy selection.

53.4.4 Improve Accountants’ Professional Ethics
and Professional Qualities

First, professional ethics education to accounts should be strengthened, prompt-
ing them regulate their professional behaviors, made them honest, credible, objec-
tive and fair, not make false account. And a social evaluation mechanism should
be established taking social public opinion and credit archives system as the basic
form. Second, the ability of accounts’ professional judgment must be strengthened
to ensure the rationality of companies’ accounting policy selection. Due to chang-
ing accounting environment and the increasing complexity of accounting objects,
accounts have the more and more space of using professional judgment. To improve
accountants’ professional judgment ability, has become the important guarantee to
correctly select accounting policies. Accounts should take the initiative to adapt to the
new accounting requirements and continuously improve the accuracy of professional
judgments. Meanwhile, the financial sector should cope with the accounts to continue
education, multi-level and comprehensively train accounts, explain difficult problems
of accounting standards and systems, the content and methods needing professional
judgment, to improve their theoretical level and professional judgment ability.

References

1. Ruisheng L, Li Z (2005) Research on the accounting policy selection of modern enterprise.
Acc Res 452(8):56-57
2. Luo L (2010) Accounting standards for business enterprises. Ministry Finance 24:62-66



410 Z. Zhuang

3. Yang Chengwen (2006) Research on accounting policy selection of listed company, vol 62.
Lixin Accounting Publishing House, pp 345-346

4. Yuan N (2010) Discussion about enterprise accounting policy. Securities Futures China
53(6):35-37

5. Wang W (2004) A study of the problems in the listed companies and countermeasures. J
Jiangsu Polytech Univ 5(3):65-68



Chapter 54
Research on Effect of Banks Risk
Weighted Assets

Weiguo Xiao and Yurui Huang

Abstract Risk weighted assets are an important element of risk-based capital ratios.
Indeed, banks can increase their capital adequacy ratios in two ways: (1) by increasing
the amount of regulatory capital held, which boosts the numerator of the ratio, or (2)
by decreasing risk-weighted assets, which is the denominator of the regulatory ratio.
We study how investors account for the riskiness of banks’ risk-weighted assets (RWA)
by examining the determinants of stock returns and market measures of risk. We find
that banks with lower RWA performed better during the US and European crises. This
relationship is weaker in Europe where banks can use Basel II internal risk models.
RWA do not, in general, predict market measures of risk although there is evidence of
a positive relationship before the US crisis which becomes negative afterwards.

Keywords RWA ¢ CAPM e Financial crisis

54.1 Introduction

The financial crisis that began in 2007 has exposed a number of important weak-
nesses in banking regulation. A key challenge is how to appropriately determine
the riskiness of banks’ assets [1]. The principle that regulatory capital require-
ments should be tied to the risks taken by banks was accepted internationally and
formalized with the Basel I accord in 1988, and the definition of capital and meas-
urement of risks have undergone several revisions since that time [2]. The second
Basel accord, published in 2004, recommended banks hold total regulatory capital
equal to at least 8 % of their risk-weighted assets (RWA). The recently updated
Basel III guidelines emphasize higher quality forms of capital, but makes limited
strides in the measurement of risks. Instead, Basel III proposes as a complemen-
tary measure, a non-risk weighted leverage ratio [3].
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Risk weighted assets are an important element of risk-based capital ratios.
Indeed, banks can increase their capital adequacy ratios in two ways: (1) by increas-
ing the amount of regulatory capital held, which boosts the numerator of the ratio,
or (2) by decreasing risk-weighted assets, which is the denominator of the regula-
tory ratio. A key concern about current methods of determining risk-weighted assets
is that they leave room for individual banks to “optimize” capital requirements by
underestimating their risks and thus being permitted to hold lower capital [4].

In this paper, we study whether equity investors find banks’ reported risk-
weighted assets to be a credible measure of risk [5]. Our paper studies whether
markets price bank risk as measured by RWA, to inform the debate on how best
to measure the risks embedded in banks’ portfolios. Addressing the first question,
we find that banks with higher RWA performed worse during the severe phase of
the crisis, from July 2007 to September 2008, suggesting that equity investors did
look at RWA as a determinant of banks’ stock returns in this period. This relation-
ship is weaker in Europe where banks can use Basel II internal risk models.

Regarding the relationship between RWA and stock market measures of bank
risk, we find that RWA do not, in general, predict market measures of banks’ riski-
ness [6]. There is evidence, however, of a positive relationship between RWA and
market risk in the three years prior to the crisis, from 2004 to 2006, and this rela-
tionship becomes negative after the crisis. This could result from the large increase
in market measures of risk, which reflect the volatility of a bank’s stock price, since
the crisis, while banks have not adjusted their RWA to account for increased risk [7].

54.2 Data and Methodology

The sample consists of 808 publicly-listed deposit-taking institutions in 35 coun-
tries, spanning North America, Europe, Asia, and Australia. The balance-sheet and
income statement data are from the Bank scope database, which has good cover-
age from 2004 onwards, and the stock return data is from DataStream. We discard
obvious mistakes in the data as well as outliers at the 1 and 99 % levels [8].

The average bank stock return from June 30, 2007 to September 30, 2008, the
phase of the financial crisis before the beginning of government capital purchase
programs, was a poor —31 % with a large standard deviation of 27 %. The stock
return during the recent Euro zone debt crisis is also low, at —13 %, with a simi-
larly large standard deviation of 20 % (see Table 54.1).

Table 54.1 Descriptive statistics—stock returns over periods of crisis

June 2007 to Sep 2008 (770 obs) June 2011 to Sep 2011 (808 obs)
Mean —31.37 —13.10
Std. Dev. 26.55 19.60
Min —99.97 —75.28

Max 78.49 192.36
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Our first hypothesis is that banks with higher risk-weighted assets will perform
worse during a period of crisis.

54.2.1 Banks with Lower RWA Will Perform Better During
the Crisis

Second, we expect a positive relationship between capital and stock returns, since
capital functions as a buffer against adverse shocks by providing loss absorbency
beyond provisions and other expected-loss buffers [9]. A higher share of customer
deposits in funding decreases the susceptibility of banks to runs, so we expect
banks with more stable funding to perform better during periods of crisis. There
may also be a trade-off between these two factors, in that banks with higher capital
are better able to withstand liquidity problems [10].

54.2.2 Banks with Higher Capital Ratios Will Have Higher
Stock Returns During the Crisis and Banks with More
Stable Funding Will Have Higher Stock Returns
During the Crisis

54.2.2.1 Banks with More Stable Funding Will Not Receive as High
a Reward for Higher Capital, Compared to Banks with Less
Stable Funding

Third, if RWA are a good measure of asset-risk, we expect they will be posi-
tively related to market-based measures of risk. The relationship between the two,
if found, could change in either direction after the crisis. The onset of the crisis
could render RWA less credible to investors, or the increase in risk-aversion asso-
ciated with crisis could result in increased sensitivity to any available information
on asset-risk.

54.2.3 Market Measures of Bank Risk Will be Positively
Correlated with RWA

54.2.3.1 This Relationship may Change After the Financial Crisis

To test these hypotheses we estimate two models. In the first, we study the
effects of risk weighted assets and capital adequacy on the cross-section of
banks’ stock returns, while controlling for other balance-sheet measures of risk
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exposure. We perform least squares dummy variable (LSDV) estimation, with
country fixed effects, on the model:

ri =0p + 01 (RWA/TA); ;1 +0:(Capital /TA)i; 1+ Xis—1v1 +ni (54.1)

where the dependent variable r; is the real stock return in US dollars from June
30, 2007 to September 30, 2008 for bank i. The end date is chosen to precede the
beginning of the Troubled Assets Relief Program, established in October 2008, in
which the U.S. Department of the Treasury, infused capital into qualifying finan-
cial institutions. We also study stock returns over the three-month period from
June 30, 2011 to September 30, 2011 to contrast market reactions in the recent
European sovereign debt crisis to the first phase of the global financial crisis. In
both cases, all of the explanatory variables are lagged by 1 year. Table 54.2 reports
descriptive statistics for the explanatory variables in 2006 and 2010.

The main explanatory variables of interest are the ratio of risk-weighted assets
to tangible assets and the capital ratio.

The other explanatory variables, in X; ;1 are:

1. Stability of funding, measured as the share of customer deposits in total
deposits and short-term funding

The ratio of securities to assets, as a proxy for the liquidity of assets

The share of non-performing loans

Return on average assets, a measure of the bank profitability

The log of assets, to proxy for bank size

Country dummies, to control for differences in the institutional and regulatory
environments across countries

7. Dummy variables to control for the specialization of the bank.

AN e

Table 54.3 shows descriptive statistics for the market measures of risk. The
explanatory variable is as in model (1) except we now include the squared capi-
tal ratio (Capital /T A)?, to test the hypothesis of a U-shaped effect of capital on
bank risk-taking.

Table 54.2 Descriptive statistics—explanatory variables

2006 (770 obs) 2010 (808 obs)

Mean Std. Dev. Mean Std. Dev.
TCE/RWA 11.26 8.37 10.73 6.00
Tier I/RWA 12.73 7.61 13.06 5.03
Total Capital/RWA 14.47 7.37 14.96 4.87
RWA/Assets 42.40 31.47 66.60 14.86
CustDeposits 90.56 11.85 91.20 11.22
Securities/Assets 19.92 11.57 22.14 11.88
NPL/Loans 1.66 2.72 4.45 4.83
ROAA 0.87 0.90 0.38 1.18
Log(Assets) 14.92 2.28 15.29 2.34

Beta 0.24 1.07 1.00 1.33
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Table 54.3 Descriptive statistics—market measures of risk

Vol of monthly stock return Beta Idiosyncratic Vol
Mean 9.15 0.63 —1.52E-09
Std. Dev. 7.87 1.27 7.12E-08
Min 0.16 —4.08 —1.75E-06
Max 184.84 5.45 1.12E-06

54.3 Estimation Results

54.3.1 Market Perceptions of Risk-Weighted Assets

Table 54.4 presents the results of our benchmark estimation of model (1), the
determinant of stock returns over 2007-2008 crisis periods.

As expected, we find that stock returns are lower for banks with higher risk-
weighted assets. The relationship is statistically quite significant and the effect is
such that banks with a 1 % point higher RWA to tangible assets (TA) ratio have a
stock return that is 0.06 % points lower. The tangible common equity to TA ratio
is positively related to stock returns in the cross-section, but the two broader
measures of capital adequacy are not. The signs of the coefficients on the addi-
tional explanatory variables are as expected. Higher stock returns are associated
with more stable funding, more liquid assets, a lower share of non-performing
loans, and a higher accounting return on assets. However, only the liquidity
of the assets, measured as the share of securities to assets, and the accounting
return on assets have a strong statistical relationship with the stock returns.

54.3.2 Is There a Capital-Liquidity Trade-Off

We find a trade-off between capital and liquidity in terms of their positive effects
on bank stock returns.

Table 54.5 presents the results of the estimation of model (1) in which an inter-
action term between capital and funding stability and, subsequently, an interaction
term between capital and the liquidity of assets, are included. The negative coef-
ficient on the interaction term in column (2) shows that the more stable a bank’s
funding, the less positive the effect of higher capital on its stock returns. Similarly,
column (3) indicates that the more liquid a bank’s assets, the less an increase in
capital will increase its stock return.

54.3.3 Differences Across Regions

We find some evidence consistent with the regions’ hypothesis in Table 54.6.
The estimated coefficient on the interaction term between the indicator for
banks in Asia and RWA/TA in column (2) is negative, at —0.103, indicating that
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Table 54.4 Determinants of returns: do risk-weighted assets affect stock returns

@) @) 3
—0.065%*% (0.013)  —0.059*** (0.013)  —0.064*** (0.011)
0.292%** (0.074)

RWA/TangibleAssets
TCE/TangibleAssets

Tierlcapital/TangibleAssets —0.011 (0.085)

TotalCapital/TangibleAssets 0.026 (0.089)
CustomerDeposits 0.045 (0.069) 0.056 (0.072) 0.054 (0.070)
Securities/Assets 0.673*** (0.107) 0.688*** (0.103) 0.682*** (0.102)
NPL/Loans —0.279 (0.183) —0.293 (0.194) —0.302 (0.196)
ROAA 5.101%** (0.502) 4.706%** (0.679) 4.755%%%* (0.600)
Observations 766 760 766

R-squared 0.181 0.178 0.179

***indicates significance at the 1 % level

Table 54.5 Determinants of returns: is there a capital and liquidity trade-off

@ 2 3)
TCE/TangibleAssets 0.292%#%* (0.074) 4.196%** (1.493) 5.604%* (2.197)
CustDeposits 0.045 (0.069) 0.319%*%* (0.085) 0.396%*%* (0.121)
(TCE/TangibleAssets) —0.041%%*% (0.015)  —0.048** (0.019)
*CustDeposits

Securities/Assets

(TCE/TangibleAssets)

0.673*** (0.107)

0.666%** (0.103)

0.983**%* (0.314)
—0.034%* (0.019)

*(Securities/Assets)
RWA/TangibleAssets —0.065%** (0.013)  —0.064*** (0.012)  —0.074*** (0.011)
NPL/Loans —0.279 (0.183) —0.262 (0.160) —0.248* (0.134)
ROAA 5.101#%* (0.502) 4.158%** (0.547) 4.517*** (0.469)
Observations 766 766 766
R-squared 0.181 0.186 0.193

***indicates significance at the 1 % level
**indicates significance at the 5 % level

banks in Asia with higher RWA have lower stock returns as a result, compared
to the banks in other regions. In column (4), the positive coefficient of 0.169
on the interaction coefficient, indicates a positive relationship between RWA/TA
and stock returns for banks in Europe, unlike for the rest of the banks in the
sample. This indicates that markets are not rewarding European banks for lower
RWA, which may suggest a lack of credibility of their RWA. Finally, the rela-
tionship between RWA and returns for American banks, in column (3) is in
between those for Asia and Europe, as expected. The magnitudes of the esti-
mated interaction coefficients are consistent with the hypothesis that markets do
not use RWA in their assessment of banks in regions where banks are more able
to “game” the measure, however the differences in the samples are not statisti-
cally significant.
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Table 54.6 Determinants of returns: are the effects of RWA different in the United States,
Europe, and Asia

(1) No interactions (2) X =Asia (3) X =US (4) X = Europe

TCE/TangibleAssets 0.292%3#:% 0.208%:#* 0.895%:* 0.306%#*
(0.074) (0.078) (0.424) (0.067)
X*TCE/TangibleAssets 0.263 (0.426) —0.654 1.009
0.417) (1.661)
RWA/TangibleAssets —0.065%** —0.053%** —0.144 —0.076%**
(0.013) (0.012) (0.103) (0.014)
X*RWA/TangibleAssets —0.103 0.074 (0.102) 0.169
(0.136) (0.255)
CustDeposits 0.045 (0.069) —0.008 0.082 (0.093) 0.075
(0.066) (0.060)
X*CustDeposits 0.204 (0.161) —0.108 0.026
(0.092) (0.148)
Securities/Assets 0.673%%#%* 0.699%** 0.282 (0.169) 0.737#%**
(0.107) (0.101) (0.066)
X*Securities/Assets —0.103 0.554%%* —0.774%*
(0.121) (0.170) (0.343)
NPL/Loans —0.279 —0.306 —0.199 —0.267
(0.183) (0.224) (0.130) (0.208)
X*NPL/Loans —0.447 —5.411%%* —0.567
(0.828) (0.153) (0.722)
ROAA 5.101%3%:* 4.828%:%* 3.762 (2.426) 4.943%#:*
(0.502) (0.366) (0.452)
X*ROAA 1.820 (2.846) 0.589 (2.429) —6.771
(5.210)
Observations 766 766 766 766
R-squared 0.181 0.190 0.213 0.190

***indicates significance at the 1 % level
**indicates significance at the 5 % level

Other differences in which balance-sheet measures are rewarded with higher
stock returns across regions are also apparent. American banks receive a higher
reward for holding more securities, and European banks with higher securities are
actually penalized with a lower stock return. Market reactions to American banks
are also different in that American banks are more heavily penalized for having a
higher share of non-performing loans. Column (3) indicates that American banks
with a 1 % point higher share of non-performing loans in 2006 had stock returns
that were approximately 5.6 % points lower over the crisis.

54.4 Conclusions

Regarding banking stock returns, we find a negative relationship between
RWA and stock returns over periods of financial crisis, suggesting that inves-
tors use RWA as an indicator of bank portfolio risk. Indeed, banks with higher
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risk-weighted assets performed worse during the severe phase of the crisis, from
July 2007 to September 2008. We find a similar result when we focus on the ongo-
ing crisis in the Europe.

Comparing regions with different regulatory structures, we find, however, that
the relationship between stock returns and RWA is weaker in countries where
banks have more discretion in the calculation of RWA. Specifically, in countries
that had implemented Basel II before the onset of the recent financial crisis, allow-
ing banks to use their own internal models to assess credit risks, investors look to
other balance-sheet measures of risk exposure but not RWA.

We confirm results from previous studies that only capital with the greatest
loss-absorbing potential matters for stock returns. In addition, we find a trade-
off between capital and liquidity in terms of their positive effects on bank stock
returns. The more stable a bank’s funding, the less positive the effect of higher
capital on its stock return; the more liquid a bank’s assets, the less an increase in
capital will increase its stock return.

When it comes to stock-market measures of risk, we find that RWA do not,
in general, predict market measures of bank risk. There is evidence, however,
of a break in the relationship between stock market measures of risk and RWA
since the start of the crisis. Indeed, we find a positive relationship between RWA
and market risk in the 3 years prior to the crisis, from 2004 to 2006, and this
relationship becomes negative after the crisis. This could result from the large
increase in market measures of risk, which reflect the volatility of a bank’s
stock price, since the crisis, while banks have not adjusted their RWA to reflect
increased risk.

Indeed, the asymmetry of information between banks, supervisors, and market
participants regarding how risky RWA are can lead to increased uncertainty about
the adequacy of bank capital, which during a financial crisis; can have damaging
effects for financial stability.
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Chapter 55
Research on the Urban Public Transport
Route Accounting System

Zhike Han, Quan Pan and Bowen Yang

Abstract Bus route accounting system with basic accounting methods and finan-
cial accounting principles of double-entry bookkeeping, the use of passenger daily,
real-time billing, supplies, human resources systems to provide real-time data to a
single line of commercial vehicles and accounting unit of revenue, costs, costs of
collection, and ultimately accurate reflection of Bus routes, the fleet of the com-
pany’s production operations financial condition.

Keywords Bus route accounting ¢ Public transport * Cost-sharing

55.1 Introduction

In recent years, while the scale of public transport enterprises, increased traffic,
fuel prices, operating costs increased sharply, companies face a severe test; the
other hand, government investment in public transport enterprises increased year
by year, the government purchase of public goods—public transportation services
policy the implementation of public transportation cost supervision and examina-
tion system to establish prices are on the bus company’s financial accounting of a
new and higher requirements. However, bus companies in the first premise of social
protection still need to reduce losses, increase economic efficiency. The exist-
ing accounting system bus under this new situation cannot meet, hence the need
for financial accounting model of innovation, implementation of the bus company
management process reengineering. So the bus companies to use “cycle account-
ing” model to enhance cost management, improving economic efficiency [1].
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Cycling routes for the current accounting system is in major cities public
transportation group based on the company internal management needs, through
computer-aided calculation cycle and line costs (profits) to provide support for
enterprise decision management information systems.

55.2 Accounting Principles and Accounting Methods

Spread of information technology in the enterprise before the accounting concept
bike has been produced, when the Bus is mainly accounted for the most traditional
accounting based method of accounting, some are carrying on in the chapter. The
project has been very involved during the many, very large amount of data to
Hangzhou Public Transport Group Co., Ltd., for example, the company is divided
into several subsidiaries, affiliates following further divided into teams, and
cycling routes, the size of the company now has a very large, involving the wider
the line, company-wide about 5,000 buses involved in daily operations. In order to
monitor the Group’s income and expenditure, vehicles bound to the income and
expenditure statistics. The project involved a very long, as the main business rev-
enue, main business cost, so there are ten or so large items, large items is divided
in many small projects, there are numerous items related to the hundreds of small.
These vehicles and so many more projects together, use the end of the financial
accounting into a very heavy work. Moreover, the requirements for accuracy, but
also increased the financial burden on staff.

Given that the company has a number of departments or the relevant part of
the reality of information management, has been running online daily passenger
transport system, real-time billing, supplies, human resources systems, using data
provided by these systems, Bus routes can be accounting for such a heavy work-
load to a system of imputation of work to achieve. Thereby reducing the burden of
financial and accounting staff provide more timely and accurate group, company,
team, circuit, cycle cost and profit statistics for leadership decision-making faster
and more accurate information for the development of strong business support.

55.2.1 Accounting Elements

Bus route accounting system needs of the business logic is very clear, that is with
the aid of basic double-entry accounting methods and financial accounting prin-
ciples, the use of passenger daily, real-time billing, supplies, human resources
systems to provide real-time data to a single commercial vehicles for the account-
ing unit of revenue, costs, costs of collection, thus completing the cycle, the line,
the fleet operating companies, the company’s cost accounting and profit compre-
hensive statistics, and ultimately accurate reflection of Bus routes, the fleet of the
company’s production operations financial position.
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01 salary

02 administrative
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inspection

03 general vehicle

expense 02 Season

inspection

03 licence fee

04 Bridge and
road fee

Fig. 55.1 Sub-project level accounting design

Accounting elements: (1) Information elements: number, line, work number,
km; (2) accounting elements: income, costs, expenses, profits; (3) the accounting
equation: income—costs—expenses = profit.

Project in the accounting system is the basic unit of accounting. Systems involved
in the project: Main business revenue, main business cost, operating overhead, sup-
port operating expenses, taxes and surcharges, management fees, finance charges,
profit. These projects will maintain the tree structure; each accounting for the project
will have a set of properties to define its distribution and formulas. Project the same
basic financial and accounting subjects, but according to the company’s management
requirements will be more refined, some of the projects will also appear on a dif-
ferent level subjects (such as: all kinds of social security funds). Accounting clas-
sification project management, system design for the non-class time limits, can be
infinitely set lower subjects. Numerical code at all levels of the project; the number
of coding bits is no longer required. However, taking into account the possible con-
sistent with the accounts, it is recommended to set the format: (Fig. 55.1).

A subject with 3-digit (with the same accounts), subjects with lower 2-digit,
level between the use of “” Separated, such as: license fee item number is
502.03.03.

55.2.2 Accounting Method

In this chapter, the cost position of accounting methods [2]. In this method, the
cost accounting of the accounting methods are usually divided into three catego-
ries, namely, to answer three questions: (1) What happened costs—cost category
accounting; (2) These costs take place—the cost of location accounting; (3) for
whom these costs occur—costs borne by accounting. Cycling bicycles based
financial accounting for the revenue cycle can not be directly included in the cost,
according to standard operating km km-sharing law or off, according to the provi-
sions of the statutory calculation of cost basis and the proportion accounted for. The
following major subjects of the cost accounting method to do a brief description:
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(1) the main business revenue accounting cycle in a certain accounting period
for the actual operating income, the specific breakdown by income category; (2)
Business tax and surcharges accounted for cycling in a certain period of actual tax
accounting; (3) main business cycle in a certain accounting cost accounting for
manufacturing operations that occurred during the actual cost, and thus the occur-
rence of cost-sharing, the specific breakdown by cost category; (4) accounting for
the indirect costs of operating the team occurred during the operation of produc-
tion management expenses, including station management expenditures incurred.
The fee can be charged directly to the Bus should be accounted for, not included
in the Bus according to the provisions of the accounting cycle estimation methods
are included in the cost-sharing. (5) The statutory basis for the calculation of the
cost required to calculate the share and proportion; (taxes, three funds, five insur-
ance payments a fee).

55.2.3 Cost-Sharing Method

The need to share the cost of the previous section of the main business costs and
operating overhead costs, which algorithm to use has been controversial for shar-
ing the original share point is used in the standard model [3], that is, according to
the time scale for cycling cost-sharing, but this way of statistics and to get more
difficult, this chapter introduces a kind of standard operating km or km-scale fold-
ing Busto visit cost-sharing method. In kilometers below the salaries of person-
nel costs, for example to illustrate the cost allocation method; the bus companies
are generally divided into management levels are generally divided into companies
and fleet-level management personnel.

The company management salaries, for example, the accounting project:
Indirect operating costs (4,105) __ management staff salaries (01); item codes for
the 4,105.01.

Suppose there are n units below a company operating the vehicle (n = 1, 2,
3...), i-th vehicle to share the cost of 4,105.01 is cos t;, Operation of the car mile-
age for the months rang;. The company has m management employees (m = 1, 2,
3...), j-th of management salaries for the is salags;.

I-th vehicle is allocated to the cost of 4,105.01 cos¢; is:

Mz

salags

cost; =’

X rang;
rang;

™

i

Similarly for the team management staff sharing algorithm:

m
> salacd;

=1
cost; =7 X rang;

> rangcd;
i=l
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Of which >"7_, rangcd is the operation for the fleet total mileage of the vehi-
cle, Z?’:l salacd; Management team following the total wages. Similarly other
methods of cost allocation will not repeat them.

55.2.4 Line Cost-Sharing Method

In the actual situation in which the line and there is no fixed management vehi-
cle management, for example, the temporary secondment of the vehicle, the vehi-
cle will cause changes in affiliation with the vehicle line adjustment of relations.
However, due to the introduction of standard operating miles or kilometers off
scale for the accounting, cost accounting methods may rely on the vehicle line’s
daily report of the external data that is attached to the line the next day the vehicle
mileage to solve the line costing.

The company management salaries, for example, read from the system daily
passenger data can be drawn a single car on the i-th (i = 1, 2, 3...) Lines in the j
(G =1,2,3...) Km under the operation rang; j), The line of total operating mile-
age of place rangj, Then the i-th vehicle to 4,105.01 of the subject company man-
agement pay costs to the j-line following the cos tx/; ), so

rang(l’,j)

costxl jy = rang;

X COS t;

J-th line of 4,105.01 of the company management wage costs cos tx; is:

n
costxlj = Z costxlg, j

i=1

Other subjects are similar.

55.2.5 System Building

Here in Hangzhou Public Transport Group’s Bus route accounting system, for
example, describes the system’s business processes, where the budget of the NC
system software using the UF system. System consists of three components: (1)
The first stage of the cycling part of the budget accounting: NC budget with all
kinds of basic file system synchronization, are: departmental files, personnel
files, budget items; NC budget items will be introducing the budget targets and
import tables to a revenue budget line accounting system to produce budget cycle
stage of the line budget costs; (2) The second part of the accounting phase of the
cycle accounting: the first branch in the NC system for financial accounting sub-
jects to form aggregate results as a Bus cost accounting basis; to import or read
into the passenger Daily, real-time billing, supplies, human resources systems,
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City bus lines accounting business process diagrams
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Fig. 55.2 Accounting business processes

these systems provide data; then during the cycle after cycle cost accounting sys-
tem and the line cost accounting; final accounting resulting from cycling (line)
accounting tables; (3) The third part is the analysis phase of the cycle accounting:
the budget phase of the line costs and cost accounting phase of the line budget
analysis, providing decision support data; the figure is a business flow chart
(Fig. 55.2).

55.3 System Construction and Application

System uses Struts and Hibernate development model [4]. The various compo-
nents of Struts, Servlet, JSP Taglib tag library also integrated in the framework
of a complete system within which it has the MVC pattern by “the separation of
business logic code and presentation logic code” capability. In the Struts frame-
work, the model is generally achieved by the business logic Java Bean or EJB
components, the controller comes from the framework of the Action servlet and
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| | line | |
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| | system | |
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Business files subsystem : .: |
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| |
|
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| |
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| |
| |
External data management subsystem Analysis of decision-making subsystem

Fig. 55.3 System static map

developers expanded the Action to achieve the general view is constituted by a set
of JSP files [5].

Hibernate is an ORM framework is now more processes, with its superior per-
formance has attracted wide developer of all ages. It implements the JDBC for
a lightweight package, making the system developers can use the object-oriented
thinking to relational database operations to achieve the transparency of the under-
lying database. Hibernate not only implements the Java class to the mapping
between database tables, it also provides data query and access methods, enabling
developers to query the database in operation or the difficulty of accessing data
greatly reduced.

Figure 55.3 is a system UML static diagram.

55.4 Summary

Bus route accounting makes the information integration effective, changes in
financial accounting methods. For the income can be broken down, the cost of the
project, can be read from the other existing systems, after the establishment of a
seamless interface to read, change the existing system cannot be asked to share
data, further hand finishing required contradiction. Financial accounting processes
have changed, the original is always to the point that regardless of whether the
project can be broken down, first check the number and routed to each line, the
line’s financial situation influenced by the subjective, can be broken down for now
project, the total must be divided again, only the sub-right, and the total will be
correct. If the original accounts of the operating overhead and operating costs are
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in accordance with standard auxiliary vehicle km for sharing, cycling accounted
for according to the requirements of this 2 year quarter of the cost of inspection
fees and other items specific to the actual amount of cycling, the remaining costs
will then no longer be assigned the standard vehicle kilometers.

Cycling is an important project accounting is accounting for warranty costs,
maintenance and minor repairs categories of diversity of the frequent maintenance
expenses of management as weak, with real-time settlement system, strengthening
the process of consumption Bus maintenance control, improve material consump-
tion transparency, the main question of the contract specifications settlement rela-
tionship, with clear, repair both sides Zequan Li, reflecting the cost and value of
consistency, to eliminate the occurrence of waste, materials, fixed by changing the
existing settlement pattern, each maintenance operation project must be confirmed
both mechanic and pilot, and description section of the distribution system reform,
the pilot of the pilot material savings incentives, and the material has been effec-
tively monitored, making financial accounting segment, management processes
and further transformation.
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Chapter 56
Empirical Research on Rural Residential
Construction of Financial System

Wei Wang, Hongrui Zhang and Zhenxiang Cui

Abstract Based on the annual national data from 1978 to 2010, this thesis applies
the EVIEWS5.0 software into the empirical research on how. The research shows
that the investments on residential construction in China’s rural areas have long-
standing and obvious effect on financial system. VEC model suggests that the
changes of investment in the first lag are proportional to the stability of finance,
while the influence is inversing in the second lag but not prominent, the two are
influenced by each other in the short-term Granger causality. Impulse response
function indicates that the current investments on China’s rural residential con-
struction have inversing effects on financial stability. Variance decomposition dis-
plays that currently China’s rural financial system mainly depends on financial
system itself to maintain it stable; otherwise the residential construction in rural
areas has no proper effect.

Keywords Financial stability index ¢ VEC model ¢ Impulse response function

56.1 Introduction

Classical economic theory believes that the residential building is not only the
important response media to promote regional flows of financial resources [1],
but also it can decrease the regional financial risks and sustain the regional
financial system stable. Based on the theories of Andrew Crockett [2, 3], the
thesis try to do the empirical research on the development of China’s “New
Countryside” in recent years. The main point is that whether China’s rural
residential construction will really influence the stability of financial system
and how the influences are made. If the influences are against the theories, the
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blocking factors will need to be found to provide the solutions to develop “New
Countryside” better.

56.2 Analysis of Capital Investment in Rural Housing
Construction

Currently, the rural residents own few liquidity and their most savings are trans-
ferred over the rural credit cooperatives, so except influenced by the effective
finance under the national policies, China’s rural residential construction is also
influenced by the capital supplied by the rural credit cooperatives, that is also a
key factors. The survey statistics show that there are 120 million rural residents
need housing loan, half of them applied for the loan from the rural credit coop-
eratives while there are 45 million of them really gain the loan. This fully demon-
strates that the functions of rural credit cooperatives in rural finance, especially in
the rural housing finance.

56.3 Index selection and Data sources

56.3.1 Selection of Financial System Stability Index

On the selection of index, lots of economics only use one or two index to reflect
the stability of financial system, therefore the results are doubtful. But to deeply
study the influences made by the rural residential construction on financial sys-
tem. This chapter adopts financial stability index to represent the financial stabil-
ity, written in WD which is composed by 17 sub-indexes [4].

56.3.2 Selection of Rural Residential Construction Index

According to the features of China’s rural residential construction index and con-
sidering the availability index data, this chapter chose the index of investment in
rural residential construction to reflect the total funds, written in TZ.

56.3.3 Data Sources

All data in this article comes from statistical yearbook of China, statistical year-
book on financial of China.
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56.4 Empirical Analysis

56.4.1 Stability Test

Stationary test of time series [5] often refers to unit root test, this chapter mainly
applies AOF test, which is completed by three models as follows:
Model 1.1 with constant term and trend term:

m
AX; =a+pr+8X,—1 + Z.BIAXt—i + &

< (56.1)
i=1
Model 1.2 with constant term and without trend term:
m
AX, = a+8X,_4 +le’:1,3,~AXt_i + & (56.2)
=
Model 1.3 without constant term and trend term:
m
AX;, =8X;_1+ AX; i +¢
' r—1 Z,Bz t—i t (56.3)

i=1

The order of test is 1, 2 and 3, if it cannot reject the null hypothesis, the steady-
state is formed and the time series is no stationary, so the differential must made
to the original sequence. Then the above test processes must be repeated until the
steady-state is formed. Test results come out as in Table 56.1.

Note: Three terms in the ADF test respectively use to test whether there are
constant, lag order and trend items in the equations, o means not existing. Adding
D before the variable refers to first-order differential and adding D? refers to the
second-order differential.

Seen form the Table 56.1, time series of these two variables LTZ and LWD are
both sequence.

56.4.2 Analysis of Vector Auto Regression Model

Selection of optimum lag time
This thesis connects AIC principle and Sc principle and chooses 2 as the best
lag. The test values are showed in table as follows (Table 56.2):

Table 56.1 Results from stationary test of time series
Variable ADF test T test value 1 % Threshold 5 % Threshold 10 % Threshold Conclusion

LTZ (CT3) 1.63578  —2.7158 —1.9627 —1.6262 Unsteady
DLTZ (C,04) —2.02365 —3.9635 —3.0818 —2.6829 Unsteady
D2LTZ (0,0,2)  —=3.77873 —=2.7275 —1.9642 —1.6269 Steady

LWD (CT3) —1.61263 —4.6193 -3.7119 —3.2964 Unsteady
DLWD (C,0,4) —1.44887 —3.9635 —3.0818 —2.6829 Unsteady

D2LWD (0,0,0)  —9.87678 —2.7057 —1.9614 —1.6257 Steady
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Table 56.2 The definite test value of the best lag in VAR model

Lag LogL LR FPE AIC SC HQ

0 30.4561 NA 4.02E-06 —3.2593 —3.0531 —3.3226
1 36.1753 45.7742 1.14E-07 —-3.3175 —3.1681*% —4.0056
2 38.1215 50.0858* 1.23E-08 —3.3759% —3.2274 —4.2005
3 33.8275 41.1640 1.56E-08 —2.9808 —2.6345 —4.3020

Note *means the lag order chosen by test value

Table 56.3 Johansen co integration test results
Null hypothesis ~ Feature value  Trace statistic 1 % Threshold 5 % Threshold P value

None(*)° 0.86454 36.9151 20.04 15.41 0.000
At most 1 0.05047 0.93227 6.65 3.76 0.1042

Note *means rejecting the original hypothesis in the 1 % threshold
Ymeans rejecting the original hypothesis in the 5 % threshold

Co integration test

Co integration test is a way to test whether the long-term balance is existed
between the variables [6]. In this thesis, the co integration test of LWD and LTZ
variable is done with Johansen’s maximum likelihood method, and test results
shown in Table 56.3.

This test results indicate that there is only one co integration between LWD and
LTZ and they are significant correlated. All these show that China should do great
efforts to develop rural housing construction to promote the stability of financial
system.

Vector error correction model (VEC model)

VEC model reflects the short-term interaction of variables, once I (56.2) vari-
ables deviate from their equilibrium value, they will automatically return to
the equilibrium value. The VEC model is founded based on the co integration
Eq. (56.4) as follows:

DLWD; = — 0.086ECM;—1 + 0.086DLTZ;_; — 0.077DLTZ;_»
— 0.2676DLWD;_; + 0.2004DL [—0.99634] [0. 74205] [—0. 61013]

[—0.82244][0. 62023]WDy_, + 0.087917 [2.07571]

(56.4)

The values in square brackets in the Eq. (56.4) are t statistics of the coefficient.
The overall fit effect of the equation is good. Equation (56.4) refers to the influ-
ence of short term residential investments on stability of financial system. VEC
model shows that the changes of investment in the first lag are proportional to
the stability of finance, while the influence is inversing in the second lag but not
prominent, the financial system also has inverse second lag effect. The coefficient
of error term EC M;_1is —0.086, indicating weak reverse correction mechanism.
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Table 56.4 Results of short-term Granger causality test

Null hypothesis P value Conclusion
DLWD does not Granger Cause DLTZ 0.007 Rejecting null hypothesis
DLTZ does not Granger Cause DLWD 0.097 Rejecting null hypothesis

Granger causality test shows rural residential and financial systems have the bidi-
rectional Granger causality.

56.4.3 Granger Causality Test

Seen from the Table 56.4, rural residential and financial systems have the bidirec-
tional Granger causality. But the influence of short-term rural residential on finan-
cial system is less significant than the influence of financial system on short-term
rural residential. This test basically has the same conclusion as co integration and
VEC models.

56.5 Impulse Response Function

Impulse response function can be more visually depicts the dynamic interactions
between variables and effects. Horizontal axis represents the trace phases, the lon-
gitudinal axis represents the response of dependent variable to variables and two
dashed lines represent the confidence band with twice the standard deviation. See
the below Figs. 56.1, 56.2, 56.3, 56.4.

Figures Impulse response function
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Fig. 56.2 Response of LTZ
to LWD

Fig. 56.3 Response of LWD
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Figure 56.2 shows that the rural financial system stability responses to the
impact of a standard deviation of residential investment. An impact is given in the
current period and the response begins to improve from the second to the seventh
when the maximum positive effect happens, after that the response is stabilized.
This shows that China’s financial resources have significant impact on rural resi-

dential investment.
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Table 56.5 DLWD variance decomposition

Period S.E. DLWD DLTZ

1 0.036150 99.82060 0.179400
2 0.043965 98.85091 1.149092
3 0.057470 92.38307 7.616933
4 0.071170 83.22035 16.77965
5 0.086533 74.77159 25.22841
6 0.101522 68.43488 31.56512
7 0.115665 64.17619 35.82381
8 0.128566 61.43672 38.56328
9 0.140326 59.73038 40.26962
10 0.151157 58.67453 41.32547

Figure 56.3 shows that the rural residential investment responses to the impact
of a standard deviation of financial system stability. An impact is given to finan-
cial system in the current period and the response begins to decline from the first
period, in contrast with Fig. 56.2, in the seventh period there is the greatest nega-
tive effect and the lag has stabilized. This is consistent with the actual situation.

56.6 Variance Decomposition

Variance decomposition analyses the contribution rate of the rural Residential
investment to the stability of financial system. Variance decomposition as shown
in Table 56.5.

As can be seen from Table 56.5, in the first period, the stability of the financial
system is influenced by itself and by the rural residential investment, and the influ-
ence of the latter can be ignored. Beginning from the second period, the influence
of itself decreases and stabilizes at around 60 % in the eighth period. With the
disturbance of its own financial system decreasing gradually, the disturbance of
rural residential investment increased rapidly and basically stabilizes in the eighth
period; disturbance factor is about 40 %. This indicates that the rural housing con-
struction still has great room for development under the environment in which
China does its utmost efforts to safeguard the financial stability.

56.7 Conclusions

Currently, the effects of China’s rural residential construction on financial system
are disagreeable with theories, which show that there must be some problems in
both rural residential finance and financial system. In this chapter, there are the
following four block factors:

1. Although policy finance has a large proportion, but rural housing developers
do not get the appropriate credit funds;
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The rural agriculture is not enough developed, the expected economic ben-
efits of farmers are not improved and cooperative finance can not support rural
housing construction effectively;

Without complete management for long time, the rural credit cooperatives
form a large number of bad debts, losses and can not provide for rural resi-
dents more residential loans;

Private finance is hit and the expansion of policy and commercial finance
make some impacts on private finance which have certain impacts on the sta-
bility of financial system in rural areas. Therefore, measures should be taken
to improve the system timely, to curb the negative effects of the two and to
ease the pressure on China’s rural financial system.
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Chapter 57
Study on Income Distribution Based
on Money Exchange Model

Xiaoye Shang

Abstract In this paper, we present the economic characteristics of wealth and
income, and demonstrate that the wealth distribution and income distribution are
different in essence with the help of money exchange models. Wealth is a stock,
which refers to the amount of assets at a certain time point, while income is a flow,
which can be defined as revenues from exchange activities over a period of time.
Due to different concepts and measurements of wealth and income, the genera-
tion mechanisms of them are also different. The purpose of this paper is to make
a clear distinction between wealth and income, and demonstrates both wealth and
income distribution in money exchange models. By comparing the two distribu-
tions we can check the capability of this kind of models for interpreting the distri-
bution of income.

Keywords Income distribution ¢ Generation mechanism ¢ Money exchange
model

57.1 Introduction

Since in 1897 pareto optimal solution, it has been known wealth and income dis-
tribution appeared-is normal or gamma distribution log and power law attenuation
of the upper limit of the bottom. So far, the research work has covered all the con-
tinents of the world, show has worldwide distribution, robust structure of different
regions, social [1]. Since the early 1990s began, a group of physicists forayed into
this research field and new theory and modeling method and econophysics formed
an important branch of [2, 3].
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The characteristics of wealth and income are often obscure, and the result
shows the two distributions is often together. Therefore, these works produced
some economist’s criticism [4]. Points out that these work is “a confusion of the
basic concepts, in particular concept, model establishment in income these princi-
ples, basic characteristics ignore absolute economic reality”. These criticisms are
so sharp, sparked a debate over the value of the subject in the academic circles
econophysics.

Even though the distributions of wealth and income have similar character-
istics, the two economic concepts are quite different. The distinction of the is
embodied on both definitions and generation mechanisms. Wealth is defined as an
accumulation of resources accruing to a person or nation; it is the value of assets
owned at a given point of time [2]. While income refers to the quantity of revenue
from labor services or from ownership of land and capital measured per unit of
time [3]. This means wealth is a stock, but income is a flow. Correspondingly they
have different measurements. Only time point information is required when wealth
is measured, but periodicity is necessary for income. In the aspect of generation
mechanisms, the generation of income is analogous to current, as it is the net flow
of wages, dividends, and interest payments over a period of time [5]. While wealth
is analogous to a bathtub, there is an accumulation of wages, dividends, and inter-
est payments etc. Income relates to the change in wealth over a period of time,
while wealth reflects an effect of the accumulation of income.

57.2 Money Exchange Models

The economy is regarded as a kind of multi-agent system, money can exchange
in the agency. Continuous deal making money was eventually often distribution
agents with certain patterns in. Distribution is the shape of the corresponding
exchange rules. These models provide an effective tool to explore the basic mech-
anism of particle size distribution [2]. The retention of different body design cor-
responding trading rules gives different fixed distribution. For example, the ideal
random exchanged Dragulescu Yakovenko a, fifth, lead to a index distribution;
Random exchange and unified savings rate, puts forward and add Chakrabarti,
give the gamma distribution; To deposit interest rate model as individual extin-
guished, leads to a power law distribution. We will carry out our three representa-
tive simulation model; show that they died, CC, CCM mold in short [6].

The economic system is made an analogy to the ideal-gas system, where the
number of agents is N and the units of money is M. Initially, each agent is given
the same quantity of money M/N [7, 8]. During the process, agents exchange their
money in sequence. Each time of trade, a pair of agents (i, j) is chosen randomly,
they take out all their money (le—l’xzj—l) to exchange. The sum of their money is
split in a random way, and reassigns to them. The new amount of money for each
one in this trading can be written as follows,

X =el +x) (57.1)
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=0 —e)xi_ +xl ) (57.2)

where ¢g; is a random number (g; € [0, 1]). This trading rule guarantees that the
total amount of trader’s money is conserved, and the money is nonnegative for any
agent during the trading process.

As an extension of model DY, model CC argues that agents always keep some
money in hand as saving when trading, so an unifying saving rate A(A € [0, 1])
is introduced. In palr wise trading, agents (i, j) firstly save a proportion of their
money (Axt l,kxt 1), and then take out the other part | (1 — )‘)xz (1= )“)xt—l]
to exchange [9]. The transaction rule is described as,

X = x| e =x + (= nxl ) (57.3)

X =l —e) (= + (= nx ) (57.4)

Money is also conserved in the whole process of trading. The equilibrium prob-
ability distribution of money exhibits a gamma function.

In contrast with model CC, the saving rates in CCM are settled as random val-
ues A (A € [0, 1]) and assigned to agents with a certain distribution. For each pair
with specific saving rates (A?, /), the transaction between them is expressed as

=Axl e (1 =ADx 4+ (1= ) (57.5)

X = x] (U —en (= ADx |+ (= a)x] ) (57.6)

In this case, the system eventually falls into a stationary state with a power-law
distribution.

57.3 Measurement of Wealth and Income

Although, wealth and income are typical in form of currency, the stock of money in
this model is more suitable for describing the wealth and income is not. So in our
model, the definition of wealth is held by the agent, the amount of money the dis-
tribution of wealth and the distribution of the trade pattern of money before work.
As we know, income is a flow; this is a law essential factor. In the real world,
usually refers to the income from a month, or a year a season, etc. Therefore, the
money must pay for a cyclical. According to the two properties-time period and
the generation mechanism of exchange, we define the income of the aggregate
money get the deal, in a given number of trades round T exchange model.
According to the trading rules prescribed in previous section, in each time of trade
only a pair of agents is chosen to exchange So we introduced an indicator function
wi, if agent i is chosen to trade in time t, w; = 1, otherwise wt = 0. In a certain round t,
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the revenue of agent i can be denoted by R; . When the money of agent i has increased,
he has achieved money from his partner. So he has a positive value of revenue.
Otherwise, he loses money from this trade, and his revenue is zero. If the recording
of income starts from one round of exchange n and it then ends at the round of n 4 T.
During this period, when agent i takes part in the trading, wi at round t turns to 1,
and the revenue will be added up to the income. So his income in this period can be
expressed as
n+T

I'=> Ri-wl (57.7)
I=n

And the expression of the revenue can be written as follows,

mzlﬁ—#q,ﬁ>#1 (57.8)

1

In particular, from a transformation of the formula of income in model CC we have,
n+T

I'=(01-2) Z [51 (Xti_1 +x,j_1) _xzi—l] gwi (57.9)
t=n

This indicates that the level of agents’ incomes will be affected by the sav-
ing rate A. The average income in this model is calculated over a time period of
500,000 trading rounds. The dependence of average wealth and income for differ-
ent saving rates are shown in Fig. 57.1.

t i i_
0, X < x;_

57.4 Wealth Distribution Versus Income Distribution

In order to look into the characteristics of income with this definition, we perform
numerical simulations of income in detail. Comparing with results of wealth in
original works, we can see the difference between them.

(a) (0) 1500
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=2 3
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w 2000} )
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Fig. 57.1 a Stationary distribution of wealth in model DY, the solid curve is a fitting of expo-
nential function, b stationary distribution of rescaled income in model DY, the solid line is the
fitting curve of the normal function
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In DY, there are 500,000 units of money and 500 agents in the system, i.e.
M = 500,000, N = 500. Initially, all agents are give an equal amount of money,
M/N = 1,000. After about 5,000 times of trade, the system has gotten an equi-
librium state. Then we calculate the frequency of agent’s money and obtain the
wealth distribution as shown in Fig. 57.1a. Similar with the original work [3], the
probability distribution becomes skewed and presents an exponential function with
maximum at m = 0. Due to the conservation of money and the entropy maximi-
zation, the equilibrium distribution must follow a Boltzmann—Gibbs form. So the
function of f(x) = exp(x/< X >) (< x > is the average wealth of agents) is used to fit
the simulation data, and has given a good fitting result.

At the same time of the calculation of wealth distribution, we start to record
each agent’s income over 250,000 times of trade. The income distribution has been
shown in Fig. 57.1b. Different from wealth distribution, income distribution is
quite symmetrical. Agents spread equally in both side of the average value, and
perform a normal function.

In the process of calculation of income distribution, there are two points should
be noted. Firstly, the income has been rescaled by dividing it by the sum of all
agents’ income. It is because that the quantity of agent’s income will be equally
affected by the amount of money taken out to exchange. Secondly, a unit of time is
defined as 250 times of trades, so that during this period every agent can take part
in the exchange once in average. Thus the periodicity of 250,000 times of trades is
equal to 1,000 units of time.

In CC, there are 50,000 units of money and 500 agents in the system, i.e.
M = 50,000, N = 500. At the beginning of the simulation, each agent is given
an uniform saving rate A, and he will save a fraction A of his money before trad-
ing. After 100,000 times of trades, the system attains equilibrium. The distri-
bution of wealth is shown in Fig. 57.2a. According to the derivation in [7], the
equilibrium probability distribution of wealth follow a typical gamma function

Dy _ _ 142 1424
f® = F(Dll/z)f 7 lexp(—g), E= """ _1. and Dy = ltx . When A goes

(a) (b)
5000 F 3000
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save rate=0.7 save rate=0.7
4000 b 3 + saverate=0.9 2000 b save rate=0.9
: i} ;
S 3000 IR E 1500}
c c
w o
T 2000 € 10001
5 g
-]
® 1000} § sool-
i ¥_
oF oF
0 50 100 150 200 250 300 350 400 450 500 0.00150 0.00175 0.00200 0.00225 0.0025
money rescaled income

Fig. 57.2 a Gamma distributions of wealth with uniform saving rate in model CC, b normal dis-
tributions of income with uniform saving rate in model CC
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down, the distribution becomes more asymmetric, and finally goes back to the
exponential form when A = 0.

Similarly, we record revenue of agents in the periodicity of 250,000 times of
trade after equilibrium, and rescale the income by dividing the income of each agent
by that of all agents. We present the probability distribution of rescaled income in
Fig. 57.2b. Since the essence of income is a sum of independent random variables,
the income distribution in model CC also exhibits a normal function. Moreover, as
mentioned in previous section, saving rate only affects the value of income. But the
rescaling has already eliminated this effect. So it is as shown in Fig. 57.2b distri-
butions for different saving rates all present a similar profile. Nevertheless, the dis-
crepancies in money distributions in Fig. 57.2a imply that the distributions of Ri
for different saving rates should have different profiles. So the variance of R are
different for different saving rates. According to simulation results, the value of
081,084,004, and 6 are 9.74 x 1073, 847 x 1073, 7.77 x 1073, 7.46 x 1073,
Therefore, the variance of income distribution is affected slightly as shown in
Fig. 57.3b.

In CCM, the initial settings of our simulation is M = 1,000, N = 1,000, and
each agent is given a diverse saving rate A'. Agent i will only take out a fraction of
((1 = AH)x’ to exchange with others. After equilibrium we calculate the frequency
of agent’s money to obtain the distribution of wealth, which follows a power-
law function in Fig. 57.3a. The system of agents with diverse saving rates can
be seemed as a set of small groups with uniform saving rate. In the group with a
small A/, the individual wealth distribution present a most skewed profile with the
maximum at m = 0. While in the group with A/ — 1, no such infinite maximum is
present and the distribution becomes symmetric. So the cumulative effect of such
groups exhibits a power-law function.

Following the same procedure of two models above, we calculate the income
after equilibrium in the periodicity of 500,000 times of trades, and plot the dis-
tribution of rescaled income in Fig. 57.3b. For the same reason mentioned above,
there is an additive effects of independent revenue of every trade, so income
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Fig. 57.3 a The stationary distribution of money with diverse saving rate in model CCM, b the
stationary distribution of rescaled income in model CCM
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still follows a normal distribution. According to the initial conditions of this
model, time scale is T = 1,000 and the mean income and variance are . = 0.001,
62 = 4.24 x 1073, The solid curve in Fig. 57.3b is the function of N(0.001,
4.24 x 1079).

After investigating the stationary distribution of income in each model,
we further look into the dependence of these distributions on timescales.
For income is a flow, timescale is an important factor to it. In each model,
we change the timescale t with Tt = 1,000, 2,000, 5,000, 10,000. In respect
that large timescale will have multiplier effect on agent’s income, so we also
rescaled the income by divided it by all agents’ income. And according to the
central limit theorem, the rescaled income distribution also follows the normal

distribution N ( u, ": It has been observed that the simulation results confirmed

this supposition very well. The mean of the normal distribution is practically
independent of timescale. It only affects the unevenness index of the distribu-
tion. When timescale becomes larger, the standard deviation is smaller and the
income distribution is getting steeper. More and more people have income close
to the average value, which means that people’s incomes become more equal-
ity. If we calculate the income with an infinite periodicity, the normal distribu-
tion will converge to a vertical line. The other two models have the identical
phenomena. In the case of model DY, the simulation results of variance are
Vartooo = 1.04 x 1075, Vamooo = 5.18 x 107, Vyso00 = 2.09 x 1076, and
Vari0000 = 1.05 x 107°. Obviously, there is a reciprocal relationship between
the variance and timescale.

57.5 Conclusion

So the previous works on money exchange model is only applicable to explain
the distribution of wealth, not the income distribution. By introducing the income
of the measurement of the model, we examine the balance of income distribution
system. The simulation results show that, despite the different trading rules may
produce different types of the distribution of wealth and income distribution pre-
sent a consistency almost Gaussian form. Therefore, trading mechanism of ran-
dom exchange can’t provide an explanation of the income distribution of empirical
research. Based on these models, further efforts to investigate the distribution of
income generation mechanism need us.
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Chapter 58
Study on Long-Effect Mechanism
of Securities Investor Education

Yunlei Huo

Abstract Investor education is not only one of the most important and fundamen-
tal institutional constructions at capital market, but also an important part of the
cultural construction of capital market. At the present stage, the long-effect mecha-
nism for investor education is not only a demand of China’s securities market on
its healthy development, but also an objective reality that China’s investor educa-
tion is necessary to confront with. For these reasons, it is necessary for China to
deepen investor education, expand investor education platform, strengthen risk
prevention, and take initiative to build up a multi-level investor education system,
and ultimately establish and improve a long-effect mechanism for investor edu-
cation, so as to ensure the stable, harmonious and order development of China’s
Securities market in futures.

Keywords Securities investment ¢ Education ¢ Long-effect mechanism

58.1 Introduction

IOSCO thinks that investor education refers to a kind of social activities, which
is implemented and oriented at individual investors with explicit goals [1], plans,
organizations and systems. It is designed for informing the investors of their due
rights and protection approaches and thereby making an enhancement to the quality
of the investors through imparting investment knowledge and advocating rational
investment ideas. Furthermore, investor education is allowing investors to learn
knowledge in finance, developing professional skills in investment, and making
an enhancement to the “physical health” of the investors at securities market, and
thus building up a good “physical body”. Only in such a way, the self-awareness
and self-protection abilities of the investors in legal rights and interests can be con-
tinuously improved at securities market, and simultaneously their ability in risk
aversion can be increased greatly.
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However, in China, securities investor education is in its infancy at present.
Therefore, in comparison with the capital market’s steady development [2], the con-
tinuous market expansion and the rapid growth in the number of investors, there is
still a great difference between China’s securities investor education and overseas
mature market investor education in terms of development breadth and depth.

58.2 Characteristics of China’s Securities Investors

58.2.1 A High Proportion of New Investors Lacking Awareness of Risk

In recent years, the number of investors opening new accounts increased very rap-
idly. From 2012, there are about 100,000 new investors to enter securities market
every day at average; the number reached more than 180,000 a day at the maxi-
mum. However, the investors newly entering the securities market own educational
backgrounds at different levels, and also they come from a variety of industries.
What is worse, some new investors do not have fundamental knowledge of finan-
cial planning and investment, and also a small part of new investors almost do not
think that there is a possibility for them to suffer a loss.

58.2.2 A High Proportion of Low-Income Investors with a
Weak Awareness of Rights of Shareholders

Investigation result from the Securities Association of China shows that in terms
of income structure, China’s securities investors are groups with an income below
2,000 RMB/month or 2,000-5,000 RMB/month, and these groups take a large pro-
portion, reaching nearly 70 % in total. Therefore, at the present stage, the groups
with low and middle incomes are the main part of investors. In general, the ability
of these groups to resist risks is very poor. Therefore, they will have no idea about
what to do once market quotations go into an unfavorable situation. From investi-
gation, it was found that 63.4 % of individual investors said they did not take part
in any proposals at general meeting of stockholders.

58.2.3 A High Proportion of Small and Medium Investors
Lacking a Concept of Long-Term Value Investment

Seen the scale of the capitals entering securities market, it was found that more
than half of investors own only a capital of below 300,000 RMB. However, these
groups of investors hold an intensive speculation with too little money at capital
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market; the average period for more than half of individual investors to hold shares
is less than two months. This is because these investors like to pursue share price
rising but retire immediately once share price goes down, and will change their
shares frequently. At the same time, these groups of investors often pay much
attention to the news and analyses of stock analysts, reviewing the information
released on some non-formal websites for buying stocks. Therefore, they are in
shortage of a rational concept of long-term investment.

58.3 Establishing a Long-Effect Mechanism for Investor
Education

58.3.1 Improving the Legal Protection System for Investors
and Establishing a Feasible Law Enforcement System

Over the last decade, a considerable progress has been made on the protection of
rights and interests of investors in China.

Through the Law of Cooperation, the legal status and all rights and interests of
shareholders of cooperation have been clearly and definitely provisioned. Through
the issuing of the Securities Act, an enhancement has been made to the informa-
tion disclosure system of listed companies, and also how to protect the rights and
interests of investors in securities listing, trading, clearing, supervising and other
links has been clearly stipulated.

Through the amendment of the Criminal Law, more crimes related to securi-
ties are explicitly provided, so as to criminally sanction the behaviors of secu-
rities frauds. Besides, China Securities Regulatory Commission shifted the
regulatory concepts and work focus from “Serving for the Reform of State-
Owned Enterprises” to the protection of the rights and interests of investors,
released a series of administrative regulations and rules such as the Rules on
the Shareholders’ Assembly of Listed Companies, Several Provisions about
Strengthening the Protection of Rights and Interests of Public Shareholders,
Administrative Measures for the Protection of Rights and Interests of
Administrative Measures for the purpose of protecting the rights and interests of
investors, and take the measures such as clearing up debts of listed companies,
implementing equity division, reforming payment consideration so as to protect
the rights and interests of small and middle investors.

In addition, the Supreme People’s Court issued the Notification on Accepting
Tort Cases Caused by False Statement in the Securities Market and other rules and
regulations for implementing the judicatory relief system of rights and interests of
investors.

Therefore, at present, a complete and effective legal system, which is cored at
the law of Law of Cooperation and the Securities Act, supplemented by admin-
istrative regulations and normative documents issued by China Securities



448 Y. Huo

Regulatory Commission, and guaranteed by the Law of Civil Procedure, the
Criminal Law and the Judicial Interpretations of the Supreme People’s Court, is
preliminarily formed in China for protecting the rights and interests of securities
investors.

At the same time, there has been a multidirectional clues discovery mechanism
in the process of enforcing laws, for the purpose of ensuring the unblocked and
effective information channels from exchanges, day-to-day regulatory authorities,
complaint departments, media and relevant units. A “direct-channel” system for
transferring clues is generated between exchanges and the securities supervision
and inspection bureaus.

Also, a powerful monitoring system has been established in exchanges for
the purpose of carrying out the real-time monitoring and analysis of market
transactions, and therefore, the processing ability of exchanges has been greatly
improved. It is necessary for inspection bureaus to pay close attention to changes
in the market and media reports, and start up all types of investigative procedures
in time, give responds to hot markets, make an enhancement to the confidence of
investors. In the mean time, it is necessary to actively cope with the developments
and changes of behaviors breaking laws and rules, make an exploration on a more
effective model of working.

Next, it is necessary to make an improvement to the existing law enforcement
system.

In addition, a three-dimensional coordination mechanism comprising of
exchanges, agencies and governmental institutions has been established, in which
the informal inspection model allowing audit departments to implement interven-
tions in advance is offered, so as to get rid of hidden risks as early as possible, pre-
vent the spreading of risks, and reducing the possibility of damaging the rights and
interests of investors as much as possible.

With the purpose of improving the hearing ability, an Administrative
Punishment Committee has been established, making the separation of inspections
and hearing realized, and increasing the profession, authority and credibility of the
administrative penalties.

Thus, the efficiency and quality of the administrative penalties have been sig-
nificantly enhanced at present. Finally, it is necessary to establish a coordination
mechanism for the enforcement of securities law.

58.3.2 Strengthening the Market Supervision Cored
at the Protection of Investors

Through an enhancement to the supervisions on the information disclosure of listed
companies, the business behaviors of intermediary organs, as well as behaviors of mar-
ket transaction, the intensity of punishing the behaviors of breaking laws has been inten-
sified, and simultaneously the behaviors of breaking laws and damaging the legal rights
and interests of investors have been prevented and attacked greatly.



58 Study on Long-Effect Mechanism of Securities Investor Education 449

It is highly necessary to regard investor education as a fundamental institutional
construction at capital market for a long term.

With the purpose of making investors protect their own legal rights and inter-
ests, it is necessary to take the right of investors to know at capital market as
center and the increases of investor qualities and self-protection awareness as goal.

Also, it is necessary to integrate investor education in all parts of securities
business through constructing a multi-level investment education organizational
system, an all-aspect investor education protection system, and attaching impor-
tance to the real-effect investor education supervision system, and make every
effort to innovating investment business and relevantly extending investor edu-
cation if a new business is started. Knowledge can be continuously imparted to
investors with consciousness and activeness; the skills of investors can be devel-
oped; the ideas of rational investment can be advocated; the investors can be
informed of their legal rights and interests as well as processing approaches.

As a result, investors can become skilled or matured self-protectors of legal
rights and interests with a gradual step.

Besides, it is necessary to adhere to four combinations in investor education:
(1) the effective combination of investor education and risk education; (2) the
combination of long-effect and market stages; (3) the combination of universal-
ity and pertinence; (4) the combination of regulatory authorities, self-discipline
organizations and social education.

58.3.3 Accelerating the Construction of Integrity
and Generating a Social Morals of Protecting Rights
and Interests of Investors

Investigations show that 37.9 % of investors said they never exercised rights.

Therefore, it is necessary to speed up the construction of integrity, establish a
well-improved legal system for the integrity at the securities market, an effective
integrity incentive and restraint mechanism and a well-improved integrity manage-
ment system, so as to make social morals (high importance is attached to honesty
service, personal integrity, diligence and conscientiousness, and operating business
according to laws) of protecting rights and interests of investors cultivated at the
securities market.

Therefore, integrity can be practiced by all people with conscientiousness and
willingness; high respects can be shown to the rights and interests of investors;
the rights and interests of investors are urged to be realized legally in an all-round
way.

As a result, a securities culture, which is oriented at protecting the rights and
interests of investors to the maximum, can be created at China’s securities market.

Besides, it is highly necessary to not only strengthen the construction of the
market’s fundamental institutions, but also attach the highest importance to the
protection of rights and interests of investors in market supervision.
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Therefore, a large amount of work has been done in developing the ideas of
market stock market, strengthen the constraints of the shareholders on listed com-
panies, guiding listed companies to increase returns of investors, and effectively
attacking the behaviors of breaking laws at the securities market, etc.

Under the leadership of China Securities Regulatory Commission, China
Securities Investor Protection Corporation makes great efforts to innovating the
investor protection working mechanism, is always dedicated to constructing a
multi-level and all-aspect investor services system, takes initiative to establish a
monitoring system for the capitals of clients of securities companies, carry out
the evaluations on the work of listed companies, securities companies and other
market participants in the protection of the legal rights and interests of investors,
and also make an enhancement to the international exchanges and cooperation of
investors.

58.3.4 Establishing a Multi-Level Investor Education System
and Ensuring Investor Education Comprehensive
and Effective

It is necessary to vigorously make an enhancement to the nonprofit investor edu-
cation. In future, it is necessary to continuously strengthen the nonprofit investor
education from four aspects.

First of all, increasingly more funding and manpower supports can be provided
for the existing investor education activities of public organizations.

Second, private investor education foundations and public organizations can
be advocated and cultivated according to the practices in Europe and America,
and also provide them with supports in tax and policy and help them broaden the
sources of funding.

Third, high importance is necessary to be attached to investors’ risk identifi-
cation and rational investment, investment information processing, protection and
maintenance of rights and interests, etc.

Fourth, it is necessary to make an enhancement to the early investment plan-
ning education for young people, and also expand the popularization of investor
education in more and more places.

Currently, it is urgent for China to have an investor educational school like the
New Oriental School, in which teaching materials are in diversification, consid-
eration is given to the educations of both old and new investors according to the
actual conditions, and a proper concept of securities investment should be pro-
moted and popularized.

The establishment of investor educational school will become highly popular
among a wide range of investors, because the learning exchanges between inves-
tors and securities providers or among investors are effectively promoted when the
fundamental knowledge of securities is being popularized.
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Therefore, an effective platform is provided for business departments to
help clients solve problems in the actual operations in time, give them real-time
answers to questions, and remind them of possible risks.
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Chapter 59

Study on Influences of Fair Value

on Risk Management of Commercial
Banks and Coping Strategies

Boyao Wei

Abstract One of the characteristics of the New Accounting Standards is the intro-
duction of fair value. However, there are many shortcomings in fair value, and also
a great number of problems have emerged in its application to Chinese market. For
these reasons, in this paper, how the commercial banks solve these risks and prob-
lems is discussed, and simultaneously how to introduce advanced experience from
foreign countries is analyzed.

Keywords Fair value * Commercial ¢ Banks

59.1 Brief Introduction to the Measurement of Fair Value

Since the 1980s, the financial market of China has undergone a great number of
earth-shaking changes [1].

However, at the same time, this made the shortcomings of the traditional meas-
urement model exposed, and also promoted Chinese people to pay more attention
to and provide more supports to the measurement model of fair value.

First, as the financial control is gradually relaxed and the subsequent too-
frequent fluctuation appears in the interest rate, the interest rate risk has changed
into the object that China’s banking financial institutions and companies focus on.

Second, there have been a great number of enterprise credit crisis occurring in
the economic development of China [2].

In addition, the role of China’s Banks has undergone a great number of changes
within the financial industry.

Just under such a situation, both FASB and IASB were continuously making
effort to transforming from the historical cost calculation model to the measure-
ment model of fair value when they are re-making accounting standards.
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In 2006, the financial department of China released several basic standards
as well as 38 specific standards, thus generating an accounting standards system
including standards of four financial instruments [3].

The release and implementation of these financial standards promote the public
to pay more attention to the role of fair value in the risk management of Chinese
commercial banks.

Therefore, analysis on the impact and influence of fair value on the risk man-
agement of Chinese commercial banks is of practical significance.

59.2 Analysis on the Influence of the Measurement Model
of Fair Value on the Risk Management of Chinese
Commercial Banks

Since the financial crisis 2008, China’s banking sector and all walks of life have
paid increasingly more attention to the influence of the measurement model of
fair value on the risk management of Chinese commercial banks, and even on the
entire financial industry.

So far, there have been several argumentations on this influence of the measure-
ment model of fair value on the risk management of Chinese commercial banks,
shown in the following.

59.2.1 Reliability Analysis

At present, the worries and considerations of many experts and scholars in China
on the measurement model of fair value is mainly concentrated in the costs as well
as the problems generated from the execution of the measurement model by the
clients authorized by Chinese commercial banks.

Because of the requirements on a comprehensive measurement model, fair
value is also necessary to be applied in the financial instruments that have no sec-
ondary markets.

The reliability of the financial information is the premise of ensuring the
accounting information of the clients authorized by Chinese commercial banks to
own relevance.

At the present time, the worry from Chinese financial industry on the measurement
model of fair value just lies in the doubt on the reliability of such a measurement model.

59.2.2 Control of Self-Credit Risk of Banks

At present, another worry from Chinese banking industry on fair value mainly
involves the processing of the measurement model on the self-credit risk of banks.
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First, when banks have changes in credit, the influence of the measurement
model of fair value on the measurement of bank liabilities goes against the com-
mon sense.

In addition, the calculation of the financial liabilities based on the measurement
of fair value conflicts with the requirements of banking supervision unit at present,
and also the starting point of banking supervision unit is to protect the interests of
the depositors and simultaneously attach high importance to the abilities of banks
in undertaking the risks and absorbing the losses.

59.2.3 Economic Periodicity and Capital Regulation

The investigation result of the author shows that one of the most important advan-
tages to apply the measurement model of fair value is allowing the changes of the
external economic situation to be timely reflected in the financial statements.

This advantage is also to help the management personnel of enterprises to get
more familiar with enterprise’s financial situation and business condition, and thus
the economic behavior of enterprise working personnel in concealing their failure
of investment or business management can be more effectively prevented.

The standard of fair value, as a sharp tool of preventing the financial risks, had
made the Financial Accounting Standards Board in the United States (FASB) and
the International Accounting Standards Board (IASB) criticized by the public
because of the pro-cyclical effect in the financial crisis of the last few years.

Therefore, from the perspective of maintaining the healthy and orderly develop-
ment of the financial industry of China, the cost calculated by fair value will help
the periodicity grow within Chinese bank credits, and thus it is likely to give rise
to a more obvious economic cycle.

59.3 Analysis on the Coping Strategies of Commercial
Banks for the Application of Fair Value

As a large number of Chinese commercial banks appear on the market and also
have begun to apply the measurement model of fair value, not only new opportuni-
ties but also more challenges are emerging in the industry.

For this reason, it is highly necessary for Chinese commercial banks to carry
out risk control from the several aspects as follows.

59.3.1 Controlling the Potential Risks

There will be a large number of potential risks to emerge in the measurement
model of fair value when Chinese economic market is under an unstable state.
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With the purpose of effectively preventing fair value from exerting an adverse
effect on the stability of the financial market in the process of applying fair value
option, it is necessary to take relevant measures.

In 2006, a supervisory guideline for banks to use fair value methods according
to the international financial reporting standards was made and issued by Basel
members. The making of this guideline is to require banks have to possess a rea-
sonable risk management system in the process of applying fair value option, but
do not use fair value in the financial instruments that can’t be calculated.

59.3.2 Cautiously Applying Fair Value and Establishing
an Evaluation System

In terms of the attitudes of Chinese commercial banks towards the application of
fair value, the most important is to be cautious.

First of all, it is necessary to measure fair value with high accuracy. In this pro-
cess, however, it is necessary to give a comprehensive consideration to all sorts of
elements that are active at market as well as all other parameters.

Second, it is necessary to give a reasonable consideration to the use scope of
fair value and also strictly put it into implementation according to the new require-
ments in the Accounting Standards newly issued in China.

Third, it is necessary to establish and apply an internal control system.

59.3.3 Assets Impairment Reserves for Inventories

A large number of market risks will give rise to many restrictions on the applica-
tion of fair value.

However, at present, the commercial banks have made a great progress in the
risk control technologies.

For example, loans can be classified and evaluated by the banks in accordance
with the default rate, and thus a risk assessment system can be established and
simultaneously the loss of default can be predicted and calculated. In such a way,
the level of risk control can be better improved.

Another advantage of the application of the measurement model of fair value
also is that some advanced factors are introduced to the credit risks of measure-
ment, and this suggests that the reduction of assets is permitted to be confirmed
ahead of schedule.

59.3.4 Improving Information Management System

Although Chinese commercial banks have made a great progress in the accounting
information processing and simultaneously the degrees of their information and
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electronics technologies have been greatly improved, they still cannot effectively
meet the requirements when facing up with a great number of the complex risks
and so on.

Therefore, the risk control systems of more advanced financial instruments can
be introduced by Chinese commercial banks from the advanced countries cur-
rently, or a fair value evaluation system can be developed internally by Chinese
commercial banks.

In such a way, the quality and decision-making ability of information collection
can be greatly improved.

59.4 Introduction of Advanced Experience from Foreign
Countries

After the New Accounting Standards of China was put into implementation,
Chinese commercial banks are allowed to carry out a classification on the financial
assets in accordance with their purpose of holding.

By referring to the measures taken by Financial Accounting Standards Board
(FASB) and the commercial banks in the United States, the measures that can be
introduced to China are specified in the following.

According to the purposes of enterprises, in SFA115, all debt investments
and confirmable equity securities of fair value were classified by the Financial
Accounting Standards Board in the United States into held-to-maturity securities,
trading securities, and marketable securities and so on.

After fair value is introduced in China, therefore, the measurements of all sorts
of measurements models should be processed by using a different way.

For these reasons, the implementation of these new standards as well as the
influences of the application of fair value on the emergence of the commercial
banks in the United States can be explained by researching the guided asset clas-
sification approaches based on holding purposes in SFA115. Therefore, this can
provide a large amount of reference data for Chinese commercial banks.

Hodder carried out an analysis on the combination of macro factors and special
factors and the modeling of risk control by using the data of more than 200 listed
banking companies between 1993 and 1998 as sample.

In the experimental process, it was found that if the implementation of stand-
ards were not taken into account, the application of SFA115 will make an increase
to the interest rate risk of banks, and banks were allowed not to classify securities
into AFS for getting rid of the influences from supervisions.

At the same time, Beatty made an analysis on the measures that were taken
by banks to reduce the fluctuation of equity statements and their impression on
the emergence of securities investment by using the data of more than 300 banks
between 1993 and the first quarter of 1994 as sample.

The data collected by Beatty shows that the proportion of the securi-
ties investment held by banks and also the time limit were reduced during the
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implementation period of SFA115. At the same time, from the above data, it was
found that the portfolio management of commercial banks under SFA115 was
actually affected by equity statements and the double purpose of maintaining the
elasticity of returns.

59.5 Conclusion

In the New Accounting Standards of China, higher importance is attached to the
relevance of fair value. In the mean time, there are also some doubts on the reli-
ability of fair value.

First of all, in many cases, fair value can’t be directly acquired, but it is neces-
sary to carry out evaluation and calculation. This, however, will give rise to the
increase of the operation cost of banks.

Second, it is very easy for fair value to be affected when there are a great num-
ber of market risks, and also the one of the characteristics of China’s market is that
the market segmentation has been very serious. Therefore, it is possible that com-
mercial banks will encounter a great number of mistaken judgments when they are
openly facing up to market.

Third, if fair value is highly necessary to be determined by some non-market
financial instruments with pricing valuation technique, it will need to rely on its
internal model.

Therefore, in the face of the new asset classification approaches, the behav-
ior of banks in risk management will be influenced by a large number of factors.
Specifically speaking, banks will be affected in the time limit structure, interest
rate structure, securities held types, and the size of portfolio.
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Chapter 60
Study on Financial Development Based
on Dynamic Panel Data Model

Huizhong Liu, Xue Tian, Xiaoyin Hou and Yuhang Li

Abstract We should take different regional economic and financial development
consideration, when we analyze the effect of China’s financial development to pro-
mote economic growth. This paper analyzes the dynamic panel data model, and
concludes that the financial development has the vital simulation effect on eco-
nomic growth, and the effect is obvious area differences: financial development
promotes economic growth strong region in the east than in the central and west-
ern regions. Financial development, increase savings and investment, improve the
investment efficiency, so as to effectively promote the economic growth.

Keywords Financial development ¢ Economic growth ¢ Dynamic panel data
model

60.1 Introduction

Among the factors affect economic growth, economic development by many
scholars’ attention [1]. There are two kinds of different opinions played a role in
the financial development is to promote economic growth [2]. Lucas representa-
tive viewpoint is not important financial development on the economic growth and
economic growth brings demand, financial tools and financial services of financial
development result. Instead, some economists such as gold and McKinnon, invest-
ment and financial development suggestion positively correlated, so the financial
development is one of the factors affecting imports on the promoting effect of eco-
nomic growth.
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In recent years, more research shows that financial development did have an
important effect on economic growth achieved through the following two mech-
anisms [3]. First of all, financial development can increase savings and invest-
ment for two reasons: (1) economic development of financial instruments, so as
to enrich the more effective mobilizing saving, it can convert idle funds invest-
ment; (2) financial development can save transaction costs and information, so it
to increase savings for investment. Second, the financial development can improve
the efficiency of investment through the two aspects: (1) produce more of the
material, with the development of financial investment decision, so as to improve
the efficiency of capital allocation, promote economic growth; (2) can improve
financial development of financial assets of liquidity, reduce the liquidity risk
leading investors to short-term assets into a long period of low yield high yield,
improve the fixed assets of the long-term equilibrium products.

Economists on the analysis of the relationship between financial development
and economic growth in the related theory, the corresponding empirical research
are also increasing. The empirical research can be roughly divided into three
stages, according to their analysis method.

The empirical research is the first stage of cross section based on data. In this
stage, scholars mainly applied research OLS or WLS relationship between finan-
cial development and economic growth [4]. For example, an empirical study on
the gold and the related data of 35 representative countries from 1860 to 1963,
found that economic growth is the positive relationship between financial
developments.

The empirical study of the second stage is based on time series data.
Economists, mainly using co integration model and error correction model to deal
with the non-stationary time series data, and application of granger causality test,
study the relationship between financial development and economic growth. For
example, the causal relationships between Arestis Demetriades, inspection finan-
cial development and economic growth in Germany, the United States and South
Korea and unit root test, co integration test Hansen’s VAR model and weak exog-
enous test, found that financial development promoted economic growth and in all
the three counties.

In the third stage, empirical research is conducted on the basis of panel data.
Panel data model can not only to expand the research framework model and cross
section time series model, and reveals the different lateral heterogeneity unit.
Therefore, in recent years, this model has been widely applied in the empirical
study of the financial development and economic growth. For example, Cesar
Calderon and VAR model of USES panel data and Geek decompose the causal-
ity between technique to study financial development and economic growth in 109
developing countries and developed countries from 1960 to 1994, and concludes
that the empirical finance development by promoting the economic growth of the
human capital accumulation and technology progress, and this effect is strong in
developing countries than in developed countries.

According to the characteristics of cultures, the China’s financial development and
economic growth of related problems, this paper builds a dynamic panel data model



60 Study on Financial Development Based on Dynamic Panel Data Model 461

is based on the existing research results to study the dynamic characteristics and
regional difference in the financial development on the growth of China’s economy.

60.2 Model

60.2.1 Variables and Data

We use the GDP of every province in China as the explained variable.

Financial development index is an explain variables. According to financial
development based on the status quo of, in China, we know that financial assets
mainly concentrated in the banking system. For this reason, we choose deposits
and loans in the provinces of China express variables [5]. In addition, consider
influencing the gross domestic product (GDP) ago gross domestic product (GDP),
we choose the previous GDP in every province of China as other explanation
variables.

Due to the different historical conditions and geographical position, there
is serious imbalance of economic and financial development in various fields.
In order to reveal the regional differences research dynamic effect of financial
development in all aspects of economic growth in China, we select 30 prov-
inces merged into the eastern, central and western regions. 11 provinces east
including: Beijing, Tianjin, Hubei, Liaoning, Shandong, Jiangsu, Shanghai,
Zhejiang, Fujian, Guangdong and Hainan. The central region by 8 provinces:
Heilongjiang, Jilin, Shaanxi, henna, Hubei, Hunan, Jiangxi, Anhui. The western
region including 11 provinces: Sichuan, Yunnan, Guangxi, Guizhou, Ningxia,
Qinghai, Tibet, Inner Mongolia, Shaanxi, Gansu, Xinjiang, etc. In this paper, the
cross section of the units, each province for samples from 1985 to 2007 years of
panel data form.

60.2.2 Specification of Model

Considering the influence of previous GDP on current GDP and the heterogene-
ity of financial development in different areas, we establish the following dynamic
panel data model to study the dynamic nature and regional differences of the effect
which financial development has on economic growth in China.

InGDP;; = alnGDPi;—1 + BInDL;; + u; + vi; (60.1)

In the model (60.1), In represents natural logarithm; G D P;; is denoted as Gross
Domestic Product of every province in each year, and GD P; ,_ is lagged value of
GDP;;; DL;; represents the sum of deposits and loans of every province in each
year; Ui is individual effect and Vir is random disturbance. @ measures the influence
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of previous GDP on current GDP, and 8 measures the effect which financial devel-
opment has on economic growth. If the estimate of B is positive, it shows that
financial development promotes economic growth in China.

60.2.3 Estimation Method of Model

For ease of presentation, GDP;; and in DL;; are replaced by Yir and X;; corre-
spondingly in the dynamic panel model (60.1). Then we rewrite model (60.1) as
Xt is a strictly exogenous regress or, that is E (x;;v;5) =0 forall t, s =1,2,...T,,

Yir = ayig—1 + XitB + ui + vig (60.2)
but X;; is correlated with ;.
In order to estimate the dynamic panel model (60.2), we make use of
Generalized Method of Moments (GMM) whose basic principle is as follows [6].
At first, we difference model (60.2) to eliminate the individual effect #i. That is

Ayir = alyi;—1 + AXiB + Aviy (60.3)
The differenced model can be stacked up as
AY = aAY_| + AXB + Av (60.4)

In model (60.3), (y,-,;_1, y,-,t_z) is correlated with (vi, — vi,,_l) , SO it is neces-
sary to look for valid instrumental variables of ()’i,tfla )’i,tfz) in order to get a con-
sistent estimator.

For t = 3, we have

yiz3 — Yi2 =« (¥i2 — yi1) + AXi3B + (viz —vi2) (60.5)

In this case, Yi1is a valid instrumental variable for (yi2 — yi1) , since it is highly
correlated with (yi2 — yi1) and not correlated with (vij3 — v;2)
For t = 4, we have

yia —Yiz = o (yi3 — yi2) + AXiaB + (via — vi3) (60.6)

In this case, same as above, Yi2 as well as y;1 are valid instrumental variables
for (yi3 — yi2), since both Yi2 and Yi1 are not correlated with (vi4 — v;3).

One can continue in this fashion, adding an extra valid instrumental variable
with each forward period, in other words, for t = 5, the instrumental variables are
Yi3, Yi2 and Vi1, so that for the period T, for t =T,

yir — Yir—1 = (yir—1 — yiT—2) + AXir B+ (vir — vir—1)  (60.7)

The set of valid instrumental variables becomes Yil> Yi2, - - > Yi, T2
In addition, we have E [Xj;(vis —vis—)] =00 =1,2,...,T,s =2,...,T)
for X, is strictly exogenous. Therefore, Xi1,Xi2, -+ , XiT should be added to instru-

mental variables of each t.
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We stack up instrumental variables and define

i1, Xit, Xiz, -+, Xir) 0
ity yizs Xits Xiz, - -+, Xir)

Wi = cee
0 (vits -+ vir—2, Xits Xiz, -+, Xir)
(60.8)
So the matrix of instrumental variables is W = (W{, PN W,;) and the moment

equations are give by E (W/Av;) =0(i = 1,2,...,N).
Pre-multiplying the differenced model (4) in vector form by yy’, we get

WAY =aW AY_; + WAXB + W Av (60.9)

Now, we try to get the GMM estimator of @ and . Firstly, we perform OLS on
model (60.9) to obtain Ap; which is the consistent estimator of Av;. From AV, we
can compute V from {7 — > W (Av) ( Af’i)/ w; that is the consistent estimator of

i=1

N
the optimum weights matrix V = > Wl! (Avy) (Av)) W;

i=1
Secondly, taking y into the formula of two-step GMM, we get the consistent
estimator of « and B.

a 1 -1 N1
( 3 ): [(Ay,l,AxyW(v) W’ (AL,,AX)] *[(Ay,,,AX)/W(v) W/ (AY)]

60.2.4 Results of Model Estimation

For the Chinese eastern region, central region, western region and the whole
nation, we apply GMM to estimate dynamic panel model (60.1) and get the results
in the Table 60.1.

In the table, & measures the influence of previous GDP on current GDP. For the
eastern, central, and western region and the whole nation, & is greater than zero,
and is significant.

B measures the effect which financial development has on economic growth.
For the eastern, central, and western region and the whole nation, B is greater than
zero, and is significant, which shows that financial development significantly pro-
motes economic growth in China. However, there are remarkably regional differ-
ences of the effect which financial development has on economic growth in China.

Table 60.1 Estimated coefficients of GMM

a B
Eastern region 0.459890 (425.87) 0.440262 (386.44)
Central region 0.825610 (51.30) 0.130655 (5.98)
Western region 0.863582 (67.24) 0.099278 (4.24)
Whole nation 0.538408 (196.47) 0.373857 (111.54)

Notes Figures in parentheses are the values of t test statistic
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In eastern region, when the sum of deposits and loans increases by 1 % point, the
current GDP increases by about 0.44 % points that is higher than the national aver-
age. In central and western region, while the sum of deposits and loans increases
by 1 % point, the current GDP increases by about 0.13 and 0.10 % points respec-
tively, and it is distinctly lower than the national average.

60.3 Conclusion

At the same time, because of different financial system in various areas of the effi-
ciency in eastern China’s financial system will be saving more effective investment
in central and western regions. As a result, have obvious influence of regional dif-
ference in financial development on the promoting function of economic growth.
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Chapter 61
Second-Order Factor Analysis on Content
Structure of Small Loan Customer

Luo Liu and Shuwen Chen

Abstract On the basis of the exploratory and verification analysis of first-order
five factors of the content structure of the small loan customer managers’ job per-
formance, this paper begins its second-order factor analysis. Through the explora-
tory analysis of the factors, the result shows that the content structure of loan
customer managers’ work performance presents clearly 3-dimensioned structure,
namely, behavior performance and result performance and process performance.
According to the modeling requirement of the structure equation model, by using
the verification factor analysis methods, validation has been made to show that
small loan customer managers’ work performance is the model of second-order
three factors and first-ordered five factors.

Keywords Loan customer managers ® Work performance ¢ Content
structure ¢ Second-order factor analysis

61.1 Introduction

Customer manager system is the main form of business strategy of modern com-
mercial banks [1]. As the main execution body of customer manager system, the
customer manager shall respect the objective law and must take customers as the
center and market as the orientation, and provide customers with professional
financial services [2]. It is a brand new tenet to apply work performance in the
management of customer managers of commercial banks, which also has become
a core problem of commercial bank HR management under customer manager
system [3]. With the competition of homogeneous product increasing fiercely in
financial industry, specialized services of banks become increasingly detailed.
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Small business loan is a worldwide problem. It is of far-reaching significance to
study the customer managers’ work performance for our country to realize com-
mercialization and sustainable loan in small enterprises [4]. Therefore, it has
become an important issue for the current management theory and management
practice to explore the model of work performance of small business loan cus-
tomer managers.

61.1.1 What is the Working Performance?

Performance appraisal is a way for the organization to evaluate the individuals’
performance, behaviors and working process. Work performance is theoretically
described as a method and way for individuals to make efforts to achieve organiza-
tional targets, emphasizing individuals’ performance and efficiency. Nevertheless,
the foreign researchers just constructed the essence of the work performance
from the organization of the present situation [5]. They used task performance to
evaluate the performance in the past and relationship performance to evaluate the
behaviors and standards between individuals in internal organization. Relationship
performance is a kind of harmonious factors. But where are the factors which
can play a positive role in the future of organizations and individual develop-
ment? Considering target of organizations, the real endogenous power factors of
individuals can not be ignored, especially the whole process of the work of indi-
viduals should be paid more attention to, therefore, the domestic scholars need to
redefine job performance [6]. Small business loan (Microcredit) is simplified as
micro lending, referring to a kind of financial instruments used to provide small
loans to small enterprises. Therefore, Chinese scholars Liu Luo and Chen Shuwen
has made the systematic research on the model for small enterprise loan customer
managers’ job performance in small and medium-sized commercial banks, accord-
ing to commercial bank management principles, objectives and nature, analyzing
the characteristics and attributes of small enterprises. Considering the particularity
and complexity of small loan customer managers’ job, on the basis of competent
performance and promotion performance, they creatively proposed “the safety per-
formance”, “sustainable performance” and “due diligence performance” three new
dimensions, to construct a model of five-dimensioned work performance for the
small loan customer managers.

61.1.2 Putting Forward Problem

Based on the reference related to research achievements, Liu Luo and Chen
Shuwen have developed a model of five-dimensioned work performance for small
loan customer managers, according to which, “the questionnaire scale of the five-
dimensioned structure model for science and technology small loan customer
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managers’ job performance” was worked out. Two years have passed, during which
many inspections have been given to the model, as a result, the five-dimensioned
structure model has shown the internal consistency co-efficiency is very high. The
stability and reliability of “efficiency variable questionnaires of work performance”
are satisfactory. Especially, the creatively bringing forward of the three factors of
inspection, “sustainable performance”, “safety performance” and “due diligence
performance” are very stable performance. It was found that the content of the
model presented a complex structure in the process of the study on small loan cus-
tomer managers’ work performance. Not only is there the first-ordered five factors
model structure, but also there is a second-order factor structure. This paper will
use exploratory and verification factor analysis method to make a further empirical
research on the second-order factor model of work performance.

61.2 Research Methods

61.2.1 Being Tested

Four branches were extracted from city commercial banks as samples for this
study, one in the west, one in the centre, two in the east, and small enterprise loan
customer managers were taken as the objects of the study. “The questionnaire
scale for the small loan customer managers’ work performance” was used for
measurement. Out of 500 questionnaires, 492 valid questionnaires were received;
the recovery rate is 87.5 %.

61.2.2 Tools

In this article, we adopted the questionnaire scale with 48 entries for small loan
customer managers’ job performance by Liu Luo and Chen Shuwen. On this basis,
according to the interview with some of small loan business managers, the senior
management personnel and 20 experienced science and technology small loan cus-
tomer managers, our study has developed the scale questionnaires for the science
and technology-styled small loan customer managers’ job performance.

61.2.3 Program

This research program is divided into three steps:

e The first step is for questionnaires. The discussing of the project preparation and
scoring method are emphasized.
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e The second step is to collect data. The expansion of the scale questionnaire sur-
vey is used, with nationwide samples, small enterprise loan customer managers,
coming from city commercial banks for the survey.

e The third step is to analyze data. Audit and arrange questionnaires. According
to the odd and even number, questionnaires will be divided into two halves.
Extracting odd questionnaires, we make exploratory factor analysis by using
statistical software SPSS16.0. According to the modeling requirement of the
structure equation model, we extract even questionnaires for verifications by
using statistical software lisrel8.7.

61.3 The Exploratory Analysis

61.3.1 The Exploratory Research of the Second-Order Factor

On the basis of the exploratory and verification analysis of first-order five factors
of the content structure of loan customer managers’ job performance, this paper
analyzes its second-order factor. This study sample data are been made explora-
tory factor analyzed with Principal Component Analysis of the factor Analysis
method. Extracting factor to factor rotation with orthogonal variance great
method, we choose factors with features of root greater than 1. Using SPSS16.0
statistical software we make factor matrix to four great variance power orthogonal
rotating. According to the size of common degrees of the project, we select those
projects which are high common degrees and high factor loading, and delete those
projects which are low common degrees, low factor loading having more equal
cross load. Specific test of factor structure is shown in Table 61.1.

Table 61.1 shows, we get five-factored entries to form three dimensions, to
get three-factored structure model, the five factors of load coefficient are far
more than 0.5, even reaching 0.7 or more, which are all in the correct factor load,
which shows that the three factors are accurate as the second-ordered factor valid-
ity of the load customer managers’ work performance. Its total explained variance

Table 61.1 The results of the analysis of the second-order factor of the small loan customer
managers’ content structure of work performance (n = 400)

Factor 1 Factor 2 Factor 3 Common degrees
Competence performance  834.706 706
Promotion performance 808.699 699
Sustainable performance 791.621 621
Safety performance 894.804 804
Due diligence performance 876.789 789
Variance explained rate (%) 29.557 22.812 21.123
The total variance explained 73.492

rate (%)
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reaches the ideal result of 73.492 %. With the Variance biggest orthogonal rotat-
ing of Principal Component Analysis of the factor Analysis method, we make
an exploratory factor analysis of the five factors of the content structure of the
small loan customer managers’ work performance. Here is the result of the test,
see Table 61.1. Statistical results show that the total variance explained ratio is
73.492 %. Each factor load of first-ordered factors, variance explained rate and
common degrees are clear enough to show that the small loan customer manag-
ers’ content structure of job performance presents second-ordered three-factored
structure. The explain quantity is highly satisfactory, and the small loan customer
managers’ second-ordered content structure of work performance is clearly shown
as: result performance, behavior performance and process performance.

With reference to the relevant literature materials, according to the records of
the interview with the competent personnel and loan customer managers and the
projects contained in the second-ordered factor, we name the second-order factor
as the following:

Second-order factor I: result performance. The main contents include being quali-
fied for performance.

Second-order factor 2: behavior performance. The main contents include perfor-
mance and promoting sustainable performance.

Second-order factor 3: process performance, safety performance and due diligence
performance.

61.3.2 The Verification Research of the Second-Order Factor

According to the results of exploratory analysis of the second-order factor, this
paper states that the content structure of loan customer managers’ of work per-
formance is the models of second-ordered three factors and the first-ordered five
factors. According to the modeling requirement of the structure equation model,
we analyzed the factor verification of this constructed model by using statistical
analysis software Lisrel8.70. We match the 490 sample data with the constructed
model (see Table 61.2 for testing cases) and get further completely standard reso-
lution of the second-ordered factor model of the content structure of loan customer
managers’ job performance.

The standard resolution of concrete structure and parameters are shown in
Table 61.1, and the main fitting index is shown in Table 61.2.

According to the theory of structure equation model, the evaluation of the fit-
ting degree of a model is a complex problem. For model evaluation, different

Table 61.2 The fitting index of the second-ordered three-factored model of small loan customer
managers’ content of work performance and observation data (n = 492)

X2 X%/df RMSEA CFI N NFI
995.60 321 3.102 0.46 0.981 0.966
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emphasis is laid on the different evaluation of the fitting index. Therefore, it
is generally thought that, whether a model can be accepted, one index can not
be enough, several index should be used to have comprehensive assessment.
Therefore, referring to a recognized standard, in this study, the index is: x2, x?/df,
RMSEA, GFI, CFI, NNFI and PNFI. Among them, the x2, RMSEA and GFI are
absolute fitting index, CFI and NNFI are relative fitting index (also known as
value-added fitting index), x?/df and PNFI are contracted fitting index. Using these
three kinds of index, the acceptance of a model is easily to be produced as the
result of consensus.

As for SEM, the value of x2 is an index which is a statistical measure of poor
fit (badness-of-fit measure). If in a degree of freedom a notable value of x2 is
obtained, which shows it is not fit between the observation matrix and theory esti-
mated matrix. The inspection of mode fitness is expected to get the material and
the model matched well, so we must obtain an unnoteworthy value of x2. Scholars
generally recommend that the level of the notable value of x2 should be greater
than 0.1 or above, the model can be accepted. In other words, an unnoteworthy
values of x2 shows the model match observation data.

Because the value of x2 is quite sensitive to the sample data, the bigger the
sample is, the easier it is for the value of x2 to be notable, which leads to the
model being refused theoretically. Therefore, the value of x2 is usually used as an
index to evaluate the whole fitting degree associated with the degree of freedom,
namely, the value of x?/df. Generally, x¥df < 3, shows integral model fitting is
better; 3 < x?/df <5, shows that whole fitting isn’t very good, but can be accepted;
x?/df > 5, indicates that the model fitting degree is worse; x%/df > 10, shows inte-
gral model fitting degree is very poor. In this research the value of x%/df is 3.102,
it is between 3 and 5, though the value is more than 3, the goodness-of-fit of the
model is not very good, but can be accepted.

RMSEA is a model adaptation index which is paid more attention to in aca-
demic circles in recent years. Studies show that, RMSEA is better than many
other indexes in the evaluation of adaptation. The value of the RMSEA is
between O and 1; the closer the RMSEA is to 0, the better the whole fit-
ting degree is. Generally, when RMSEA < 0.05, it is thought to be good adap-
tation; 0.05 < RMSEA < 0.08, it can be regarded as “not bad adaptation”;
0.08 < RMSEA < 0.10, it is a moderate adapter; RMSEA > 0.10 it is bad adapta-
tion. In this research, the value of the RMSEA is 0.046, below 0.05, the model is
thought to be good adaptation.

CFI index is used to overcome NNFI’s lack of effects in the nested model. The
value of CFI is between 0 and 1. The closer the CFI is to 1, the better the whole
fitting degree of the model is. Generally, CFI > 0.90, indicates that the model can
be accepted. In this study the value of the CFI is 0.98. It is not only between O
and 1, but also very close to one, which shows that the whole fitting degree of the
model is better.

NNFI is not a normed fitting index (Non-Normed Fit Index), which can be used
to avoid the influence of the complexity of the model. Generally, the model can be
accepted if NNFI is more than 0.90. In this study the value of the NNFI is 0.96,
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between O and 1, greater than 0.9, closer to 1, which shows that the relative fitting
degree of the model is better.

61.4 Discussion

Work performance is a performance and efficiency of an individual to realize the
goal of the organization, which is a continuous result that can be measured. It is a
multidimensional body of the behavior and process. The evaluation of the work per-
formance is not only based on individual’s competence performance and work per-
formance, or his promotion performance which only shows whether he can do the
job, which belongs to the individual’s own behaviors, but it also lay stress on the
sustainable behaviors for the future environmental changes, and the whole flow of
management and control of individual’s working process. Adding sustainable behav-
iors and the whole process performance to the work performance, we make the core
factors of the human resources change profoundly. With such a thinking mode, using
three-dimensional visual angle, combining with small loan characteristics, this paper
studies the loan customer managers’ job performance and have constructed the five-
factored structure model of work performance. After the substantial research on the
structure of work performance, with theory evidence and empirical analysis meth-
ods, this paper concludes that the structure of the performance is a conceptual model
of second-ordered three-factored structure, the three factors were the result perfor-
mance, the behavior performance and the process performance.

61.5 Conclusion

Through the research on the analysis of the principal component it is found that
there exists second-ordered three-factored structure in the content of loan customer
managers’ work performance in this article. The three factors were the result perfor-
mance, behavior performance and process performance. In the structural equation
model, the results of the exploratory analysis and verification analysis proves that
the small loan customer managers’ job performance is the structure model of sec-
ond-ordered three factors, first-order five factors. In this paper the initial constructed
model and the main fitting indexes of the practical survey data reach a better fitting
level, which shows that the actual survey data support the constructed model well.
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Chapter 62
Innovation on Supply Chain Financial
for Loan Indicator Analysis

Peng Li

Abstract According to the company and the method of debt in trade credit and
unity based logistics features and related costs credit mode structure, and analyzes
the cash flow statement of borrowers in supply chain financial innovation. Then,
this chapter analyzes the logistics enterprise bear downside risk-averse-key indi-
cators and loan risk tolerance consistent logistics enterprises. The results show
that the risk control limits can downside of the season-risk supply chain inventory
financing financial innovation and lending risk tolerance is consistent, logistics
enterprises.

Keywords Supply chain finance ¢ Loan indicator analysis * Loan-to-value ratio

62.1 Introduction

Supply chain finance means to cooperative innovation of logistics enterprise,
financial institutions such as Banks provide enterprise in the supply chain,
especially small and medium-sized enterprise financial services and related
services, such as clearing and insurance. In recent years, the world’s financial
institutions, such as BNP Paribas Dutch bank, Citibank, has taken to the above
advantages, began to consider logistics enterprises implement supply chain with
financial innovation. UPS, the leading company in the field, and took over the
express the first international Banks in the United States, formed a special UPS
capital companies all supply chain financial services to their customers and syn-
chronization the data stream, information flow and cash flow [1].

Along with the rapid development of the supply chain, much financial innova-
tion of products, such as finance, accounts receivable financing, warehouse pur-
chase-order financing and future guarantee that the goods name has emerged L/c.
However, due to the inventory is the basic elements, the logistics representative
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factors, provide logistics assets in small and medium enterprise has the good
liquidity and liquidity, inventory financing is the core of the supply chain has been
financial [2].

Through field investigation and operating method of the supply chain finance
can be divided into three different operation modes: the supervision, unified credit
and logistics bank. The steps credit model is based on unity as follows [3].

1. Credit bank the right, then deal with logistics enterprise supply chain logistics
enterprises’ financing themselves [4]. Logistics enterprise borrowers signed
the contract and ensure the stock logistics enterprise supply chain financial
treatment for a loan.

2. The borrower deposit or extract inventory in accordance with the contract and
deposit sales close-end cash account. Logistics enterprise is responsible for
the control inventory quantity and value in accordance with the contract.

3. Borrowers to pay off the mortgage, logistics enterprise agreed to the borrower
total commitment inventory, and then come back over the contract.

In unity, the mode if the borrower credit application for credit four seasons
inventory, logistics enterprises must take seasonal goods price risk consideration,
ensure to establish a correct loan-to-value ratio, this is the key risk control inven-
tory financing index. However, this study confirmed interest rates and mortgage
amount, but ignore the influence of credit risk guarantee itself, such as price risk
the risk of the mortgage [5, 6]. The risk is closely related to the logistics opera-
tion of enterprises, especially for chattel collaterals, such as inventory or accounts
receivable, the value realization is focus on operational enterprise, so the bank
management decision should be considered in the determination of the enterprise
loan-to-value ratio and other similar index [7].

62.2 Basic Assumptions

Based on Uniform Credit mode under supply chain finance innovation, we sup-
pose a borrower is risk neutral, a logistics enterprise is downside risk averse and
the collateral of the borrower is seasonal inventory. We denote with ¢ the pur-
chase price of a unit inventory, with B the normal sale price, with ¢’ the discount
price of the inventory that fail to be sold (or the unit price at which suppliers
buy back the remained inventory), and with s the unit cost for inventory storage.
Given the randomness of the demand, the logistics enterprise cannot determine
the exact amount of the demand, but the distribution function can be determined
as F (x) = P (§ < x) and its probability density function is f (x) = F' (x) with
increasing failure rate. In Uniform Credit mode, the logistics enterprise is very
familiar with the industry and operation of the borrower. Furthermore, due to the
higher positivity, the logistics enterprise can get the relative true information of the
borrower and so the demand distribution function becomes the common knowl-
edge of the borrower and the logistics enterprise.
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If the borrower takes initial inventory qo as collateral, the logistics enterprise
would provide a loan wcqg for the borrower referring to the purchasing price of
inventory, where w is the loan-to-value ratio of the pledge loan. Then, the bor-
rower applies the loan to reorder ¢ unit of inventory. In Uniform Credit mode, the
logistics enterprise is able to control the borrower’s material flows in this busi-
ness and makes sure to sell the collateral first. On the occasion when the borrower
cannot repay the loan with initial inventory, the logistics enterprise can control
the reordering in time depending on their unique advantage and deposit the sale
revenue of inventory into the close-end account until they pay off the loan. If the
sale cash flow of the total inventory is unable to pay off the loan, the borrower
would adopt the funds from other operations to repay the loan with the probability
(1 — Q). It is similar to the condition that the borrower with the initial inventory
qo takes advantage of the loan provided by the logistics enterprise to reorder inven-
tory ¢ and then provide the total inventory go + ¢ to pledge. In this chapter, we
take g /g as the referenced loan-to-value ratio.

In addition, the interest rate set by the logistics enterprise is a, the interest rate
paying banks is @’ and @’ < a. Based on the uniform credit line provided by banks,
the logistics enterprise provides small and medium enterprises with inventory-
pledging loan and is able to gain the profit of interest margin and also the profit
from storage business. However, the logistics enterprise must pay extra money to
closely monitor the operation of the borrower. In this chapter, let m’ be the moni-
toring cost of unit inventory, s’ be storage cost of unit inventory and s be stock
benefit of unit inventory.

In sum, in this chapter, Uniform Credit mode is consistent with Logistics Bank
one in the decision-making thought of borrowers and loaners. There are only a few
differences between two modes, that is, in Uniform Credit mode, the loan cost a’
that logistics enterprises lend the small and medium enterprises is the interest rate
charged by the bank, while in Logistics Bank mode, the loan cost a’ that banks
lend small and medium enterprises is capital cost inside banks. And, the former is
generally larger than the later.

Based on the above assumptions, when the borrower defaults, the formula of
the borrower’s cash flow at the end of period is as follows:

X (§)=Bmin{§,qo+q}+c'max{0,q0+q — &} — cq (1 +a) — s (go+q) (62.1)

By analyzing the formula of the borrower’s cash flow at the end of period, we
get Lemma 1.

Lemma 1

When the borrower defaults and ¢’ > s, if 4 < q3, the probability of borrow-
er’s repayment is 1; if ¢ > q3, then the probability of the borrower’s repayment is

' — (1+a)+s—c)g+(s—c
L= F &0 Mgy = (5 0 gy 00 Ex = (ctre ngc)/q (=g,
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62.3 Loan Indicator Decision of Downside-Risk-Averse
Logistics Enterprise

This chapter assumes that the logistics enterprise is downside-risk-averse. The maxi-
mum loss which the logistics enterprise is willing to take is denoted by L which is
the function of the loan amount vo = cq, and then we get L = lvg = lcq, where
1 is defined to be the loan loss degree of the logistics enterprise. Due to the down-
side-risk constraint of the logistics enterprise, we require P(loss > lcq) < B,
where loss = cq (a —a') + (s —5') (g + q0) — m' (q + qo) —TT () , then get
P(loss > lcq), which satisfies Lemma 2.

Lemma 2

. (1) If9 = q3; then P(loss > lcq) = 0,2) if ¢ > g3, there exists a critical point
q° s then

where 4° = c(l_‘_;_?)s_c/_‘_s q0 > 93, and when q > q¢, P(loss > lcq) increases
in g monotonously.

0 ifgs <q <q°

P(loss >lcq) = QF((C(1+a—l)+s—c)q—(c —5) qo ifd > o

(62.2)

B — ¢

Proof

(1) If g <g3, the borrower is bound to repay and the loss is 0. So,
q9=9 pay

P(loss > lcqg) = 0.
(2) If ¢ > g3, when the borrower repays the debt, the profit of the logistics

enterprise is cg (a - a’) + (s — s/) (g + qo) —m’ (g + qo) ; when the borrower
doesn’t repay the debt, the profit is:

TT(§) = BMin{&,q + qo} + cMax{0,q + qo — £} — cq (1 +a)

) j (62.3)
=5 (g +q0) —m (g +qo) -

Then the loss is: loss = cq (a — a’) + (s — ') (g +q0) — m' (g + q0) — TT(£).
When £E=0, loss = cq (a — a/) —c (q + qo) + 5 (q + qo) s and there exists a
critical value ¢¢ of inventory amount which the borrower loans to reorder. The critical
value satisfies 10” < (cd+ayts— ‘/)‘1 —(=9)90 _ | then get ¢¢ = = s 90
As' 1> 0, we have q° > qs. When g3 < q <q°, P(loss > lcq) = 1, that is,
P(loss > lcqg) = 0.
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Similarly, when§ > g + qo,then, /%" = cq (1+a) — B (g +qo) +5 (¢ +qo)

Based on the proof in Lemma 1, we have B >c(1+4a)+s. So, when
§ > q + qo, the loan loss must be 0, and then we get P (loss > lcq) = 0.

When g > g¢, we have P({loss > lcq} N {§ > qo + q}) = 0 from the above
deduction, and have:

P(loss > lcq) = QP(cq(1+a) +s(qo +q) — BE —c'(qo +q — &) > lcq)

_ QP (5 - Cq(1+a—l)+S(qo+q)—c/(qo+q))
N B — ¢

_ QF((C(I+a—l)+s—6’)q—(c’—s)qo)

- B — ¢

(62.4)

Since ¢ > ¢°, we get (c(1+a—1)+s—c)g— (' —s)go >0, and since
¢’ —s >0, there must be c(1+a—1)+s—c > 0. According to the distribu-
tion function properties, we know F (C(H“_IH‘;__CC/ )4=(=9)40) increases in ¢
monotonously, and then P (loss > lcq) increases in q monotonously.

According to downside-risk constraint P(loss > lcq) < B of logistics enter-
prise, we can get the maximal loan-to-value ratio which logistics enterprises can

determine as Theorem 1.

Theorem 1

Just considering downside-risk constraint P(loss > lcq) < B of logistics enter-
prise, the maximal loan-to-value ratio which logistics enterprises can determine in
inventory financing under the Uniform credit mode is:

where B is risk tolerance level of logistics enterprise about the loan, and 8 > 0.

_(B=)FNB/Q) + qo(c" =)
@max = go(cl+a—-D+s—c)

Proof

If ¢ <4g3, we have P(loss >lcq) =0 < B according to Lemma 2, if
g3 < q < ¢q°, we may get P(loss > lcq) =0 < B based on (62.2), so we may
know that the maximal reordering inventory is higher than ¢°, if ¢ > ¢°,
considering P (loss > Ilvg) < and according to (62.2), we have:

_ (c(I+a—D+s—c)g—('—s)q0
P(loss > lcq) = QF( B <B.

_ -1 /_
Because ¢ = wqo, we have =< * ;&idgﬁ%i@f% S).According to Lemma

2, we know that P (loss > lcq) increases in q and @ monotonously, so we know
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that the loan-to-value ratio when ¢ — (B—¢)F ' (8/ Q)+‘10(C =5 is the maximal loan-
. . o qo(c(1+a—1)+s—c’)
to-value ratio which logistics enterprises can determine. More than the value, the

risk of logistics enterprise can’t satisfy the risk tolerance level g.

62.4 Conclusion

Based on the unified logistics features and related costs credit mode structure, and
analyzes the cash flow statement of borrowers in supply chain financial innova-
tion. Then, this chapter analyzes the logistics enterprise bear downside risk-averse-
the key indicators of risk tolerance, loan consistent logistics enterprises.
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Chapter 63
Research on Curriculum Reform Based
on Probability Theory and Mathematical

Statistics
Xiaohong Liu, Qilei Feng, Yongli Zhang and Shujuan Yuan

Abstract Independent College as a new school system of Higher Education, how
to train people effectively to adapt to the needs of society is its urgent problem.
This chapter analyzes the current situation and identifies problems in teaching,
from the practical situation of teaching on Probability theory and Mathematical
Statistics in Independent Colleges, and then, proposes a solution to optimize the
teaching methods. This paper, based on ensuring the students grasp the core know
ledges, research how to use A large number of examples and modern teaching
methods to changing the mode of purely mathematics teaching and guiding the
students to solve statistical problems around, so as to stimulate students’ interest
and motivation in learning, to laying a solid foundation for the study of specialized
courses.

Keywords Independent institute ¢ Probability and mathematical * Materials
construction ¢ Evaluation system

63.1 Introduction

Probability Theory and Mathematical Statistics which is a strongly practical appli-
cation of mathematics, which is a subject studying of statistical regularity for a
large number of random phenomena, so Its theory and method has been widely
used in various theoretical and applied research in the field like science, engineer-
ing, agriculture, medicine, management, economics, culture and other disciplines.
This course < Probability theory and Mathematical Statistics > as an important
basis for university courses has a very important foundational role in studying and
using professional courses in the future, dealing with practical problems in prac-
tice and training their thinking quality.
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Independent Colleges is a new mode of running school derived under vigorously
promoting “mass higher Education”. To meet the requirements of today’s social
and economic development, most of the independent colleges develop applied and
innovative talents as their goals, and defined as “Undergraduate senior application
specialists”. Compared with ordinary undergraduates, they have a strong practical
ability, compared with vocational students, who have a more systematic fundamen-
tal theories. In teaching, they should be distinguished from ordinary colleges and
vocational colleges. Today, in face of a new educational objects, the independent
colleges started late. Therefore whether the development of training programs or
are the arrangements of courses, Independent Colleges is at a exploratory stage and
some problems are exist that course content, teaching methods are unsuited with
training objectives. Probability theory and Mathematical Statistics as an important
part of the basic theory teaching system in Independent Colleges, also has many
problems and face many challenges, mainly in the following areas:

63.2 Poor Mathematical Foundation and Lacking
of Initiative to Learn

students of Independent college with lower scores for admission, most of their
mathematical basis are poor, however Probability theory and Mathematical
Statistics is the description and research to random phenomena, which its Way
of thinking in dealing with problems are very different from other mathematics
curriculum studied previously, so the students in the learning process needs to be
changed the way of thinking on math class in the past. In this course, students gen-
erally fell the concept is abstract, the thinking is difficult to carry out, the method
of problem-solving is too hard to grasp that allows their enthusiasm learning this
course greatly reduce, even, individual students with weak foundation just give up
this course.

63.3 The Materials and Teaching Content Lack
of Specific and Application

Most textbooks the students of Independent college use are same with the second
groups of undergraduate college. These materials have strong theory while weak
practice, but the third undergraduate students with weak foundation and low learn-
ing motivation were unable to grasp the strong theoretical knowledge, barely do, it
only can reduce the teaching effectiveness. In recent years, with the further expan-
sion of mechanism for Independent Colleges, number of textbooks written for the
Independent college came into being, but these materials is only streamline the
theoretical content but still lack of examples of practical applications. The tradi-
tional teaching ideas—"heavy probability, light statistics” haven’t been effectively
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improved, and isn’t suitable for the training objectives for the “Applied Talent” of
Independent Colleges.

63.4 Monotonous Teaching Methods and Methods

Most teaching methods in Independent College are still same as the general under-
graduate class, but are insufficient consideration for the students’ actually received
ability. In learning, students’ interest of probability theory is not strong but of sta-
tistics, especially for some practical examples, is greater. As the basis of the past
knowledges are not solid, they couldn’t understand some of the statistical theory,
which will be just copy and imitate the data.

63.5 Teacher Staff is Relatively Weak

Teacher staff of Independent College mainly composed of two parts: one part
comes from the primary university. During to they stay at the teaching position for
a long time and contact with the second groups even the first groups undergradu-
ate students had better basis, their preferred teaching method, does not apply to
independent college’s students; the other part comes From the young teachers just
beginning work. Lacking of experience makes them difficult to grasp both teaching
materials and students, to some extent, affecting the effectiveness for this course.

63.6 In Response to These Main Problems Arising in
Teaching, I Think We Can Take the Following
Measures to be Improved

63.6.1 Reasonable Teaching Orientation

Independent College’s objective is to training “Applied Talent” who could face for
market directly, so with this training objective, the characteristics of the course—
“Probability and Statistics”, and various specialized needs of different fields, we
need to work out a reasonable teaching programs and curricula.

63.6.2 Strengthen the Teaching Materials’s Construction

According to the training objectives of Independent Colleges and the actual situ-
ation of student, we prepare the materials fit for the actual situation of students.
In the process of preparing, we Should based on the students’ actual situation and
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abandon large number of theoretical derivation and advanced mathematical knowl-
edge, should strive to achieve that the basic concepts and basic theory expression
are accurate and content is easy to understand, convenient for teachers to teach,
students to learn. These materials focus on develop students’ awareness and think-
ing of Probability and Statistics and improve their ability to Identify problems.
And solve them.

Reduction and transformation of theoretical knowledge need to fit the develop-
ment level of students.

Based on protecting the integrity of knowledge, it could be deleted some
theoretical derivation of simple mathematics, such as Poisson’s Theorem, etc.
For the content which will affect student’s understanding after deleting, explain
of theoretical knowledge need to be combined with analysis of actual example so
as possible to reduce the difficulty of mathematical knowledge [1]. For example,
Total Probability Formula which is an important element of “probability theory
and mathematical statistics” is a difficult point for students. If the formula is just
given directly without any proof, this students cannot understand its significance
that the Total Probability Formula could break up the whole into parts and make
difficult to easy. At this time to introduce the method of case, we can use different
scale of production and defect rate in different workshops of factory to analysis
and get the defect rate of total plant, then, the proven ideas and substance will
show gradually with solving of problem.

Increasing the statistical part of the knowledge content, completely changed the
teaching idea—"heavy probability, light statistics”

In existing textbook of “Probability theory and Mathematical Statistics™, part
of probability occupy a larger proportion, however, part of statistics related to
little content about Simple Parameter Estimation, Hypothesis Testing, Regression
Analysis, but these are not meet the requirements of all students entirely. For
example, many students use the rank sum test in the courses learning process,
however, this knowledge originally belonged to area of mathematical statis-
tics couldn’t be gotten by students in the course of “Probability theory and
Mathematical Statistics”. So we have to look at ways to popularize statistics, and
prepare of teaching materials on statistical-based and probability theory supple-
mented for different needs of students, in teaching materials appropriate to add
some simple non-parametric [2] and multivariate statistical knowledge, such as
Rank sum test, principal component analysis, cluster analysis etc. finding ways to
enable students with no or less knowledge of calculus and linear algebra get the
statistical methods [3].

To join knowledge of statistical application software, develop statistical
modeling capabilities.

Since the data processing operation is exceptionally large in probability theory
and mathematical statistics, we should also develop their ability to use computers
at the same time of teaching. Among much computer statistical software, SPSS
software is favored by the majority of non-mathematics students and staff, which
makes some more complex analysis processing such as cluster analysis, principal
component analysis, factor analysis become quickly and accurately. We can, in the
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textbook, appropriately introduce software package of SPSS for data processing,
arrange for some classes of computer. At the time of developing students’ numeri-
cal calculation and data processing capacity, we could stimulate students’ interest
in mathematics, and lay a solid foundation for specialized courses learning.

63.6.3 Reforming the System of Examination and
Evaluation, Evaluating Students Reasonably

Due to the course Probability theory and Mathematical Statistics as a basic course
is always taught in large classes, teachers usually difficult to understand each stu-
dent’s learning situation, which leads to the phenomenon—a final paper determine
the final outcome. Through the test papers consider the knowledge is limited, so
the evaluation system can be designed as follows:

The first part is students’ usual achievement (20 %). Giving students plus incen-
tives who diligent in thinking and courage to speak on the class; Assigning home-
work and thinking problems after-class and arranging quizzes after complete each
chapter, make the exam to become an important means to stimulate enthusiasm
for learning, diagnostic learning condition and help improve the effect. Second is
the designed and practical model (20 %). Teachers give questions or let students
design their own problems, and survey data, use of statistical methods and statis-
tical software to find out some conclusions. Through abstracting, modeling, solv-
ing and analysing practical problems, to improve students’ ability to solve practical
problems with probability statistical methods. The third is the final exam (60 %).
Do some innovation on Questions, reducing the amount of memorizing content and
increasing terms of volume in independent thinking, analysis and application. For
the more complicated formulas and concepts presented in the examination, avail-
able for inspection. Through the final exam, analysing of the scores each item to
evaluate students’ situation and ability to apply of each knowledge point, finding
out the weak links in order to adjust and improve the original design of teaching.

Overall, there is still a long way to go for the research of Probability theory
and Mathematical Statistics in independent college. Only we continue to explore,
reform and innovation teaching position, teaching materials, teaching improve-
ment, teaching staff, performance evaluation and so on, that Independent College
can complete the training objectives, “training creative talent” and “training appli-
cation-type talent”, can make the road go faster farther.
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Chapter 64
Research on Aesthetic Psychology of Effect
of Art Acceptance

Lu Shao

Abstract This paper discusses the relationship between aesthetics psychology
and art acceptance. Aesthetics as the study of psychology is actually the theoreti-
cal basis of Western modernist art and emerged. Therefore, how to assess the aes-
thetic psychology to accept the results with the art of how to evaluate together.
This paper studies the psychology of aesthetics with the art of acceptance of
results linked to the development of history, through the art of aesthetic psychol-
ogy to examine the effects of development acceptable to the art in the chaotic
phenomena, the aesthetic reception of artistic development of the general laws of
psychology.

Keywords Aesthetic psychology * The effect of art acceptance ¢ Aesthetic
reception of arts

64.1 Introduction

Western modernism and postmodernism art collectively referred to as the
western modern art, western modernist art is in the negative traditional
norms set and habits know developed on the basis of, postmodern art prac-
tice activities designed to break the boundaries of art and life [1]. The begin-
ning of the twentieth century, the western art atmosphere began to change,
and gradually formed a share from the trend of the realism. Appeared in some
modern art schools-beast pie, cubism, futuristic, dada pie, performance, sur-
realism, abstract doctrine, the pop art. Most scholars believe that the trend
from Cezanne and impressionism after beginning, which has experienced by
Matisse, as a representative of the beast pie, with Picasso as a representative
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of cubism, kandinsky, as a representative of the abstract art school, etc.
From the theory is clearly impressionist standard broke traditional a little
perspective [2].

64.2 The Main Points of Aesthetic Psychology

64.2.1 The Definition About Art of Aesthetic Psychology

Grace ohaim in the art and the visual perception of art to the definition which is
this: the essence of art is that it is a concept and idea of the substance of the unity of
appeared. Here said the idea, that is, for objects in the consciousness of the emotional
expressivity and overall understanding thoughts significance, etc. The idea of material
appeared, it is to point to an artist with a substance used to select media performance
this whole grasp of the structure of the form. Unity is to point to this form structure
itself should not be realistic material bound, and should contain consciousness of the
overall assurance sufficient to perform the style of the force. That idea and concept of
material should be done with the form of heterogeneous appeared. The meaning of art
required to present this significance structure and the style of the structure to achieve
consistent between. This consistency, aesthetic psychology is called with form sex.
Here, refers to the artistic creation abandon the real details, the direct expression of
the integrity and essential things. Grace ohaim thinks, a worthy of the name must
meet art two conditions: first, it must be strictly and real world separation [3—8].

64.2.2 The Thinking About Art of Aesthetic Psychology

Aesthetic psychologies think, artistic thinking can’t stay in consciousness stage,
still must be quickly will be perceived content reappear. The so-called represen-
tation, which is in the creation of a material through the media perception con-
cept reappear, makes the forms, with visible external form. Representation of the
concept of consciousness is not mechanical reproduction, but through a creative
activity of the brain. Reproduce product with consciousness concept with huge gen-
eralization. Perception is not equal to reproduce a thing a things, whether it has the
ability to reproduce is a real artist mark. Essentially, is to use the psychology of
aesthetics with shape theory in particular medium create a perception of the con-
cept of equivalent structure. He points out that the sea, grace: but no matter what
the media, reproduce and perception concept has a structural similarity. In the for-
mat of the tower of theory, will be different medium of this kind of appearance
structural similarity called isomorphism. The structural similarity is in fact an force
of the structure of the similarities [9]. Modern arts way of thinking is different from
traditional realistic painting art’s way of thinking, the traditional aesthetic theory
fails to explain modernist art’s way of thinking, and aesthetic psychology about art
thinking is better for our paper examines modernist art provides a new Angle [10].
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64.2.3 The Function About Art of Aesthetic Psychology

About the function of art, grace, haim think: art high reputation is that it can help
mankind to know the outside world and itself, it in the human eye present before
it can understand or believe that is the real thing. In his view, the function of art is
that it is human a way of understanding the world, and from the Angle of under-
standing and believe to understanding the world, that is, from the point of view
of the subjective to understanding the world. To grasp the art world with scien-
tific understanding the world has its common: that is an abstract, but the scientific
theory of the law is with abstract, and art is with the abstract structure rules. This
structure rules is a force structure rule. Thus, the grasp of the art of the world, in
fact, a kind of music type discussed. The force of the structure by direction and the
strength which will have a rise and fall, the weak and strong, forward and back-
ward fundamental key, thus make it has emotional expressivity. At the same time,
the music type discussion is also a kind of to the world of the grasp of the emo-
tion. And this kind of emotional grasp and is different from the ordinary pleasant
sensation, often contain some kind of moral and religious significance.

64.3 Aesthetic Psychology Profoundly Reveals Effect
the Inherent Development Law of the Western Art
Acceptance

For western art accept effect and traditional realistic painting art evaluation,
people often taken an either/or attitude. In the modern painting art was born at
the beginning of, art accept by most of the artists and the effect of the theorists
negative and left out in the cold. With the rapid development of art accept effect,
modern painting art is called absolute art, highly respected. Through the gestalt
psychology aesthetics to look at the history of the development of the western
art accept effect, can be in the chaos of the art phenomenon, see the effect of the
development of western art accept clear context [11, 12].

64.3.1 Breakthrough

The western art effect is to accept the realistic painting traditional breakthrough
on the stage of history. Turn over the western painting we saw in before impres-
sionism, by an artist in different times for our world is mostly with the actual
image visual world similar image. The real world of the concept of imita-
tion originated from the ancient greeks era, and as a kind of aesthetic system,
establish the takes Renaissance. Aristotle’s art imitates theory for thousands
of years artist of the bible as a creation. In the different stages of art history,
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had had to attempt to including imitating art, not only the Greek and Roman
art, is the European Renaissance period of classical art, also are in the art for
a demand the desire of the true face reproduces the world dominated period.
In the Renaissance, to Italian painter, as a representative of the creation group
perfected the reappearance of the real artistic technique. This period, art gim-
mick greatly enriched, spirit connotation also strengthened, but there is a wide-
spread and must abide by the law is the objective reality must be given a truly
reproduce, subject to the principle of imitation. In order to further proof of the
real scientific representation, center perspective was born. Center perspective
say simply, it is in the eyes and the physical world to erect a between verti-
cal glass, and then will be through this glass eyes see objects paint glass, get
the center of perspective with painted that style. Center of perspective is just
can truly reality to copy the a skill, equal to the imitation of nature for the cor-
rect provides a set of standard according to science, also makes those with this
method of complete picture of objective reality into the accurate copy. Grace o
haim think: this is the history of western thought a dangerous time! This new
find is equal to that of humans all the creation of success, at best they are but
is to natural of accurate mechanical duplication just. Cezanne of modern art is
perhaps the greatest contribution of in this. In the twentieth century’s impor-
tant but not a painter from Cezanne works some effects. In the development
of modem art, if not Cezanne achievements and examples, was unthinkable, no
other artist to his successors have such an important relationship. We want to
understand Cezanne for later western painting art development of the impor-
tant role, it needs to use the realization and he usually make proper adjustment
of interpretation. Realize, in fact also is in aesthetic psychology his reappear-
ance. Cezanne painting method is to choose his motif scenery, portrait charac-
ters, still life, etc.; Second, the perception of the motif with consciousness sum
up, form the concept of consciousness. Cezanne thinks, the person’s perception
was born of the chaos, but an artist must be able to make this confusion into
orderly order, and artistic achievement fundamentally, is within the scope of
the vision for the structure of the order. This structure deep in the nature of
things in which does not exist and individual subjective feeling in. We know,
consciousness for objects (in Cezanne there is motif) of the overall assurance,
the result is to create a corresponding to the object and the general form of the
structure, and is what we call the force structure. Cezanne had here desire to
get such a structure order is a kind of objective force structure. Cezanne will
natural objects of art as his female topic, he asked the venter subject to him are
interested in structure and spatial relationships.

64.3.2 Establishment

In experience after Cezanne, modernist paintings to really appear. Ma di this beast
pie and Picasso’s cubism by Cezanne painting to fully explore the basic theory and
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established mature art accept effect theory. Accurately describe is not equal to the
whole truth is the program of the art accept effect, this is Matisse and beast sent
the first time clearly put the painter. Matisse think painter should pursue object
of the essence of the real, against the traditional realism to describe the object
accurately. How to reach pursuit of the nature of the object in reality? This is the
Matisse always adhere to the personal faith: let the composition is subject to per-
formance. All in all, I seek is performance. Matisse significant contribution to the
performance is made with the interpretation of the modernity. Performance is not
the expression, and at the same time, the performance is not instantaneous feeling,
but from the nature of the more lasting things. Performance more is not precisely
because accurate is not true. So Matisse performance means what? My dream is
a kind of balance of the art, a no more annoying and suppress the theme of the
pure solemn art, a kind of to all white-collar worker, whether he’s a businessman
or writers alike art, it is like a quiet influence, a kind of spirit, wei, similar to sit
up can eliminate fatigue armchair of things like this. This performance is based
on what? Is the final form of the vitality of the structure, as Matisse speak: on the
color and lines should be on the final form for the vitality of the structure for the
premise. The final form of the structure in the final is one of the most stable, sum-
marize most mean. In the art of all genres of accept effect, the biggest impact by
Cezanne in Picasso as a representative of cubism. To cubism, traditional realism
tethers were swept away. Cubism was the abandonment of traditional perspective
illustration, near-far narrow method, the volume of performance, light and shade
contrast method, and many other mimic natural creation methods and art theory,
mainly because the use of the traditional art and art theory method by the effect,
give a person is an illusion and illusion, this kind of appearance and illusion can
neither reflecting the panorama, also cannot reveal the nature of things. Therefore,
whether they be how of deformation to form processing, or destroy all the objects
and disintegration image, and then to the composition of the subjective; Or the
natural form into plane geometry, and overlapping, development to a picture show-
ing things of several different ways; Or through the scraps of paper and tobacco
forms of joining together to destroy the image with the objective cause fragmented
picture, they are eager to achieve their aim is only one, namely reflect the whole
face of the things, or reveals the essence of object visible behind. Beast pie and
achievements of cubism means that their painting has been basically out of the
material bondage, make all the elements of painting become the representation of
the idea.

64.3.3 Outstripping

In kandinsky before painter, although created and his paintings have the
same aesthetic value of the works, but the reality of visual interest is not
lost. Matisse and Picasso while keeping the modernist paintings from the
bondage of material basically, but does not mean they painted the no object.
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From kandinsky start, some modernist school painter to continue the develop-
ment of the theory of the painting, the complete revolution, they in theory and
action to get rid of the material completely bound, beyond the elephant art, will
be painting developing in a absolute abstract art. Kandinsky published in 1912
“on artistic spirit”, theoretically in general, in what has been critical of rep-
resentation for the purpose of objective image of traditional art, the reappear-
ance of the abstract expressionist inner need a theoretical demonstration. He
to the traditional realism of art criticism is based on the work of art on the
basis of understanding. Kandinsky think: art belong to the spiritual life. Art is
a kind of internal needs of the external performance, works of art must contain
internal factors and external factors. Internal factors is the artist’s feelings, it
must exist, or works of art becomes a fake, inner need to decide the work of
art external form; External factors is to point to by internal factors arouse audi-
ence’s feelings. Success in the works of art, the two kind of affection is similar
or the same.

64.4 The Research on Aesthetic Psychology of the Effect
of Art Acceptance

64.4.1 The Aesthetic Acceptance About Art
of Aesthetic Psychology

Art is aesthetic receiving the entire human art activities of organic component,
the 1960s with philosophy, aesthetics, and psychology, the exchange learning,
the rise of communication, art of truly accept effect system formed. The art of
aesthetic psychology reception of the research is to try to “psychology” from the
Angle of “art” to the witness, in cross areas open receptive aesthetics research.
An Art aesthetic acceptance is a subject spirit, and accept the emotional recogni-
tion and appreciate the process. Art aesthetic accept is to accept the move to cre-
ate activities subject. Hegel’s points out: “beauty of art is appeal to feel, feelings,
consciousness and imagination. In the two degrees in experience, accept main
body and create as main body in experience the emotion and reason, also can
show their wisdom and mind, and its strength target to the essence of art works
in, to get some kind of aesthetic creation pleasure. And, by countless aesthetic
receiving subject to create out of the common artistic image, overall than their
artistic creation to the significance of the main body works to deep, overall. Art
creation subject created works of art, only through accept of the main body of the
aesthetic receiving activities, to reflect its social significance and aesthetic value,
can form a truly the vitality of art. “Any literature this paper has not qualitative,
is a multi-layered unfinished schemata structure. It’s there is itself a ‘summon
structure has many’ blank piece, when readers will own experience of life, life
vicissitudes of life, and the life of the unique sense of diffused into the meaning



64 Research on Aesthetic Psychology of Effect of Art Acceptance 493

of the paper, through the living experience in this paper to materialize, the works
will fill up blank space, at this time, the work is not independent, literature, but
the relative, and for my work became my. Works, of art world my world, be my
meaning of life.

64.4.2 The Psychological Acceptance About Art of Aesthetics
Psychology

Art in their own individual accept main body aesthetic psychology as the foundation,
through to the social psychological assimilation and conform to, to adapt and resist,
achieve finally with suitable artistic effect. In art activities, art accept is not passive pro-
cess, it is conducted on the basis of the creation, to create. In art aesthetic accept, accept
the main body (observers) according to your own life experience, personality interest,
thoughts and feelings, aesthetic preference and life consciousness, etc., to carry on the
processing both art works, supplements and rich, will create personal emotional input
subject created artistic image, and then create a unique artistic image, even for the origi-
nal art for new development, added image, show the artistic creation subject in the art
created image never say or never think of things, so that the artistic image become more
rich and bright and the profound. This kind of art aesthetic receiving the main body
in the process, to create activities, is actually a kind of artistic creation subject of aes-
thetic experience physical form-the art work experience of two of the process. In the
two degrees in experience, accept main body and create as main body in experience
the emotion and reason, also can show their wisdom and mind, and its strength target
to the essence of art works in, to get some kind of aesthetic creation pleasure. And, by
countless aesthetic receiving subject to create out of the common artistic image, over-
all than their artistic creation to the significance of the main body works to deep, over-
all. Art creation subject created works of art, only through accept of the main body of
the aesthetic receiving activities, to reflect its social significance and aesthetic value,
can form a truly the vitality of art. “Any literature this paper has not qualitative, is a
multi-layered unfinished schemata structure. It’s there is itself a ‘summon structure has
many’ blank piece”, when readers will own experience of life, life vicissitudes of life,
and the life of the unique sense of diffused into the meaning of the chapter, through
the living experience in this chapter to materialize, the works will fill up blank space,
at this time, the work is not independent, literature, but the relative, and for my work
became my. Works, of art world my world, be my meaning of life. It is in the projec-
tion and reveal the reason of fusion, the reader will own life experience, and the life of
the works, modal investment not qualitative, established the aesthetic value of literary
works for realization”. The effect of the works of art history, forever in the aesthetic
receiving accept main body process. And so, for art aesthetic accept speaking, foster and
improve the quality of the main body of the accept aesthetic is clearly important. Only
accept subject really set up its subjectivity, through the cultural art learning to constantly
training, enrich their aesthetic sensibility, imagination and understanding, to make art
aesthetic accept really help art aesthetic value realization.
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64.5 Conclusions

In conclusion, the art of aesthetic psychology research accept effect “aesthetic
psychology” from the point of view of “art” to carry on the analysis. This arti-
cle from the aesthetic psychology and art accept, the relationship between the
aesthetic psychology, art in turn from the effect of art, and the aesthetic accept to
accept Angle discussed. Through the analysis of this paper, we can clearly feel to
accept the aesthetic psychology theory as the guide of art effect will be in constant
after receiving the development process will have been the perfect.
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Chapter 65

Efficient Scheme to Improve Engineering
Practice Ability of Undergraduate Students
Based on Opening Laboratory

Lei Cui

Abstract Engineering practice is important ability necessary for engineering
students, a brief analysis of the current construction environment in undergradu-
ate engineering and equipment engineering training in the lack of practical ability,
proposed to carry out the implementation of an open experimental teaching in lab-
oratory, can effectively improve the teaching effect and the cultivation of students’
practical innovation ability, promoting students’ engineering practical ability train-
ing and the students’ employment competitive.

Keywords Opening laboratory ¢ Engineering ability * Innovation

65.1 Introduction

The rapid development of science and technology, social trends in the demand for
talent tends to both solid professional foundation management technology rapid
development, social trends in the demand for talent tends to both a solid theoreti-
cal basis of professional knowledge and to take on the project design, construction
and management capacity, but also the integrated use of good, high-quality personnel
to work independently [1]. 2010, the Ministry of Education’s “excellent engineer”
training program, you can see the future training needs have the engineering capabil-
ity and innovative spirit. However, engineering capability and innovative classroom
training only alone, the books can not be easily learned, and only through a large
number of practical exercises, through a variety of ability in practice to continuously
improve in order to enhance students’ ability to use project. Engineering abilities of
students in strengthening basic knowledge of engineering science and engineering
and technical means to learn at the same time, more innovative ideas to strengthen
the establishment of engineering and engineering to create an integrated approach to
master. Therefore, the laboratory as a good platform for engineering training school,
in training students in engineering and innovation plays a very important position [2].
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65.2 Raise Students’ Project Quality, and Improve
the Project Practice Ability

Building environment and equipment engineering is a new professional, students
of engineering problems facing more. The professional students, in addition to
the command of the original except the heat transfer and fluid mechanics, ther-
modynamics and other basic theoretical knowledge outside, still need more and
more people to grasp and building, and man and nature and other aspects [3].
This requires professional students not only to build ring to the professional
knowledge of the firm will have a strong engineering practice ability to adapt to
future employment competition. Build ring kind of cultivating students’ engi-
neering practical ability, we first need to set up students’ project consciousness.
Engineering education and training of consciousness, is to make the students grad-
ually clear, and in the following working what to do, what to do, how to apply the
principle of combining the practice of the technology and experience accumula-
tion, and application in practice.

65.3 The Current Problems Existing in the Practice
Teaching

Building environment and equipment of civil engineering specialty original “heat-
ing, ventilation and air conditioning engineering”, “gas engineering” and “water
supply and drainage project” in the part of “building water supply and drain-
age” merger and become [4, 5]. The professional after the merger, students’ abil-
ity to project higher request, built by the students to grasp of ring the professional
knowledge of the more broad scope, obtain employment after graduation with
engineering problems more. But the current undergraduate education under the cur-
rent system, build ring undergraduate engineering practice ability training is still
a relatively weak links. The practice teaching is still at the attached to the theory
teaching and practice teaching reform lags behind theory of the reform of teaching
content, lack of specific training students’ practical ability of practice teaching of
related. From the practice teaching form relatively independent, the continuity and
complementary to each other is not strong, not a complete, the system of practice
teaching system. Look from content, the engineering practice content quite obso-
lete, lack of renewal, and actual production line [6] Practice teaching by the school
can’t to enhance the ability of the engineering practice for actual requirements,
experiment and cognition practice often take typically less than the cultivation
of the students’ of purpose. In addition the practice teaching experiment in con-
tent many for the verification experiment is given priority to, comprehensive and
designing experiments and combining the characteristics of the building of profes-
sional ring engineering experiment and training and inadequate.
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65.4 The Open Laboratory as Raising Undergraduate
Engineering Practice Ability Platform

The traditional practice teaching, experiment teaching is just a subordinate posi-
tion and played in the service of the role of teaching theory, on the one hand, many
students passively to deal with experiment, finish the experiment carelessly, not too
much time inquiry experiment results; On the other hand, some have a spirit of the
students to solve in experiment and design of the actual problem met or achieve
some design thought, want to experiment but couldn’t find the place. At present,
only with the original experiment teaching method and means, already have to can
not meet the need of talent training now. So, reform teaching methods, it is impera-
tive to the open laboratory, it is also the unitary resource engineering advocating.
Open laboratory, for students to explore, innovation, cultivating practice ability and
engineering practice ability to build a good platform, students can use after school
time developing some new experimental subject, also can undertake some science
and technology innovation projects. Of course the open laboratory, and only is not
a day to night opened the door, but to provide students with a fully open and free of
the innovation of the experimental environment. Is reasonable in teachers under the
guidance of step by the students themselves, purposefully relevant knowledge, to
design experiment content, subject themselves to accomplish a topic. Some previ-
ous open laboratory, as conditions, open project is not reasonable, students have no
interest involved. Choose reasonable open form, lets the student in the open profes-
sional laboratory environment experiment, played a student’s initiative to improve
the experiment interest, in this kind of environment, just may attractive and innova-
tion ability. At the same time through a certain level of innovation experiment and
planned to practice the operation skills training, to enlarge our scope of knowledge,
can enhance the experiment design ability, operation ability, improve the ability to
analyze and solve problems and research cooperation spirit.

65.4.1 Students Choose Open Experiment According to the
Actual Situation

This part of the open project aimed at a freshman and sophomore year students of
the open laboratory. Because a freshman and sophomore student foundation was rel-
atively professional knowledge was weak, for many of the instruments have no con-
tact with, operation and use up is not familiar with. Because of the characteristics of
the professional build ring, engineering practice for environmental monitoring need
to use plenty of instruments to test the indoor environment of the change, which
requires the students to build ring of all kinds of monitoring temperature, humidity,
air pressure, velocity, and the use of the instrument and meter, and to achieve skilled,
accurate; To instrument used in the role of components, the performance parame-
ters of the detection method is very familiar with. To students in the limited time
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available to meet this requirement, meet the engineering practice needs this needs a
lot of practice. Our laboratory to students build ring provides a lot of practice oppor-
tunities, make full use of some old equipment replacement of temperature, humid-
ity down, pressure gauge let students repeatedly demolition, the outfit, maintenance,
through these methods in common use in the student to the instrument of compo-
nents of the function, performance parameters testing soon to master.

65.4.2 Choose the Right Experiment Item, Strengthening
Students’ Project Practice Ability

For senior students, students according to the theories of knowledge based on the labo-
ratory condition existing fixed by the experimental project. According to the students’
own interest hobby, relying on science and technology activities subject institute, and
carry out the small production, the small paper activities in science and technology,
etc. In our hospital in the activities in science and technology, professional students
build ring to declare “classroom air quality and the learning efficiency investigation
and analysis of the relationship between” subject, won the first prize in hebei prov-
ince and college students’ science and technology innovation has six article third paper
excellent results. Subject to the air inside the classroom group through the in situ test,
quality research questionnaire survey and the numerical simulation method of combin-
ing the and exploring different season in the classroom environment and the relation-
ship between the students’ learning efficiency. Through the field to test the classroom
the internal environment to test, get the indoor environment of the objective condition,
building indoor environment are the most direct and the clear situation, for the indoor
environment quality control means the final judgment. Through the research on the sub-
ject, students will be in the building environment “of knowledge and actual working
condition combination of completely. Through to the analysis of the different operating
conditions of the indoor environment and monitoring, on how to improve the internal
air quality, the classroom for the construction of the environment design, management
and use of have the strong understanding. Through this activity to strengthen the stu-
dents’ team cooperation spirit, through the scientific papers written greatly improved
students’ project practice ability.

65.4.3 Open Training Base; Cultivate Students’ Project
Practice and Practice Ability

Many engineering students in after studying the theory of the course, the practice
field and work on most of the equipment and devices do not know, have more very
person would have a “deer for horse” joke. It’s all because of the students in the
school study theory without practice and light of the results. For students have in
these problems, built in our laboratory ring on training base cultivating engineer-
ing practice to a better teaching effect. The students here can see various forms of
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heat exchanger, different types of compressor. Through the disassembling of pump
many students on the pump principle understood. In the training base, according to
students an appointment, in accordance with the conditions and the existing prac-
tice base material, the teacher about the practice project of audit guide students
to develop and implement solutions. Students make full use of waste equipment,
according to the design of your own refrigeration system, complete small air con-
ditioning system of welding, installation, commissioning, some reconstruction
project can even put into use. In the training base, students have their design and
installed a give and drainage and heating system, and to enhance the students’ con-
fidence building ring, and competitive.

65.5 Summary

Engineering education goal is training to adapt to the needs of the community, the
comprehensive quality of the overall development, has the “outstanding engineers”
basic quality senior applied engineering and technical personnel. At present, our
country’s higher education work focus is on education development scale from
to pay attention to improve quality, practice teaching is particularly important.
Therefore, the open laboratory in engineering colleges and universities as influ-
ence the quality of teaching an important factors, as to cultivate college students’
project practice ability and innovation ability of the important way, the education
system in future play an important role.
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Chapter 66
Efficient Teaching Model of Participatory
Constructing in Plant Protection Teaching

Fan-Bin Kong, Wei-Hai Li and Ming-Wang Shi

Abstract This paper analyzes the disadvantage of traditional teaching used in
the major of plant protection teaching, to build a participatory teaching model.
Participatory teaching attracted growing concern of educators for its changing
dominant position of teaching and the unique of guiding students to take part in
teaching. The method of instill teaching is still used in teaching theory of plant
protection. Details are taught in practicing courses, and students imitate the opera-
tion, lacking thinking of design and understanding. In standard curriculum, com-
plete teaching in scheduled and students understand what the teacher teaching.
Participatory teaching model is a new model. Teach application of the principals,
forms of organization, assessment methods and management were discussed.

Keywords Major of plant protection ¢ Participatory teaching model ¢
Construction

66.1 Introduction

The major of Plant Protection in undergraduate colleges have abilities of teaching
the basic theory, knowledge and skills, and management, teaching and researching
in agriculture and other relevant departments or units [1]. Facing to new of market
economy, science and technology for development and social needing talent in 2lst
century, we need to change the traditional mode of teaching. Participatory teach-
ing attracted growing concern of educators for its changing dominant position of
teaching and the unique of guiding students to take part in teaching. In this paper,
we research and explore applications of participatory teaching methods in teaching
practice in plant protection [2].

The disadvantages of traditional teaching used in the major of plant protec-
tion. In our traditional teaching, we treated teachers as subject in teaching, instead
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treating students as educated as object or being corrected conscious or uncon-
sciously. It is bound to undermine the teaching effect, because of subversion of the

dominant position [3].

The method of instill teaching is still used in teaching theory of plant protec-
tion. We teach pure theory and some application examples in Plant protection.
Details are taught in practicing courses, and students imitate the operation, lack-
ing thinking of design and understanding. Because of the lack of research and
thinking, we usually focus (including school supervisors, colleagues, students) on
the superfluous problems of professional teaching whether teachers can teach in
school on time. In standard curriculum, complete teaching in scheduled and stu-
dents understand what the teacher teaching.

66.2 Building Participatory Teaching Model

66.2.1 Designing of Participatory Teaching Model

Participate teaching mode
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Fig. 66.1 Participate teaching mode




66 Efficient Teaching Model of Participatory Constructing in Plant Protection Teaching 503

Participatory teaching can allow students to take part in all of teaching. It is a com-
prehensive, having impacts on multifaceted, multiangle, in which have a positive
effect on its students, teachers, and teaching. For students, participatory teaching can
help students increase the position of subject; for teachers, participatory teaching
can help them promote the quality of teacher profession; for teaching, participatory
teaching can help improve teaching effectiveness and learning efficiency (Fig. 66.1).

66.2.2 Practice Participatory Teaching Use

Participatory teaching should reflect the stage of teaching, and teaching should be
based on different grades and classes to design different levels of participation and
specific methods. First-year students mainly study literacy course; Second-year
mainly learn the basic course. Third and fourth-grades study professional courses.
It should approach different ways based on different grades.

There are significant differences between students of different types or even
the same class. For example, for studies, their cultural course level are poor, but
with high professional courses. For General enrollment, they have high levels of
cultural course, but low-level of basic course. For the same class, because of dif-
ferences from rural or urban areas, they have significant differences in the under-
standing course of plant protection. Thus, it is unscientific to use one standard to
measure students, which make basic differences of students more obvious. To ena-
ble students to get an overall improvement and assure the quality of learning, we
should reflect participatory teaching based on the basic differences.

66.2.3 Teacher’s Self-Awareness and Improve

Teachers chose to take part into organize classroom teaching time to consider their
own knowledge, ability, character and physical condition. Teachers try to avoid
weaknesses to chose the most able to display their talents, the best performance
in the form of their talent. Second, according to the development needs of students
chose to take part in teaching organization. Teachers to keep learning, to form
based on to develop student life, teaching ideas, access to knowledge, to develop
and improve students’ self-learning ability. Students to take part in through the fit-
ting, question, summarize, reflect on and improve the inductive ability, learn ways
of thinking, to create conditions for self-development.

66.2.4 Set Up the Dominant Position of Students

Students are the main body of participatory teaching learning. Involved in teach-
ing; teachers do in teaching and learning to fully prepare students to create an
atmosphere of full participation in their own, while giving students some free
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time. Involved in teaching, each student’s personality, abilities, strengths, prefer-
ences and other differences, teachers should strive to build a platform to students
to show the opportunities for students in the activities of self-understanding, self-
regulate, self-evaluation, self-development.

66.2.5 Organizational Forms to Adapt to the Teaching Objectives

Participatory teaching of teaching organization form according to the relevant
teaching principals to chose. Based on teaching objectives, the nature of teaching
content to chose the right teaching organization. If the teaching goal is to develop
students self-learning ability, the problem can be in the form of self; if the teach-
ing goal is to develop student’s skills, can be used in the form of demonstration; if
the teaching goal is to train students to analysis the ability of induction, and can be
used in the form of the case. Different disciplines or the same discipline of differ-
ent content, classroom organization should also have their differences.

66.3 Reform in Education

66.3.1 Case Teaching

The so-called case teaching is under to guide teachers, to perform the case, let the
student with the related knowledge learned analysis, and let the students learn to
analysis problems, problem-solving methods and means, and thus improve their
theoritical knowledge to understand. In the teaching into the case study, students
are no longer passive learning, but actively take part in the teaching, increasing
student interest in learning.

66.3.2 The Task of Teaching

Task of teaching make students in the learning combined with the task or question,
to analysis problems, to complete the task to guide and direct students, interest and
motivation in learning. Teachers use constructivist teaching theory, the design of
teaching content into one or more specific tasks, for students through to complete
specific tasks to master course content, complete the teaching task.

66.3.3 Practice Teaching Organization Form

Professionals involved in building a plant protection practice teaching. In the
first and second grade arrangement in responsibility to arrange fields in the forms
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of production, students can chose according to their own preferences of several
crops, but also to carry out the test insect pest control; in the third and fourth-
grade, arrange production practice and graduation thesis, the student has the right
to chose the production mentor and research direction (diseases, pests, pesticides),
a graduation thesis by teachers for students to chose, students can also be under
to guide instructors, according to their interests up questions. By giving students
some choice, stimulate students’ interest, enthusiasm and initiative in learning,
to enable students to be fully developed personality, innovative spirit and abil-
ity to get good training. Positive guidance, development of the student’s interest
to enable students to take part teaching students to create various good growing
environment.

66.3.4 The Experiment Course of Participatory Teaching

Lessen the confirmation experiments; increase the design, synthesis experi-
ments. Design experiment allows students to design their own experiments
program based on the experimental purpose, decide the needed pharmaceutical
experiments, utensils, the experimental problems that may occur early in the
forecast, teachers will only play a role in resolving. Experiments can be inte-
grated as much as possible for students to apply theoretical knowledge learned
in teaching to fully improve the students analyze and solve problems. For con-
firmation experiments, the teacher don’t will experiment procedures in detail,
to enable students prepare in advance, questioned in the experimental class, the
teacher to answer.

66.3.5 Extracurricular Activities

For freshmen and sophomores to establish a professional interest group, to
develop professional interest in learning; third-grade students to set up research
and training group, to develop identify and solve problems; fourth-grade stu-
dents to participate in teacher research, to improve research capacity, and lay a
good foundation for further studies and further work. Interest groups can allow
students to identify forestry pests and diseases, to understand the harm; research
training groups allow students to do experiments to understand the occurrence of
some pests and diseases, habits; teachers participating in the research, allowing
students to undertake part of their own research projects, proposed test proce-
dure, conclude the test results. These, creating more open laboratories, teach-
ers should strengthen guidance and timely solve the students questions, do not
let students detours too much, not against the enthusiasm of the students, let
students ask more questions, so students in the implementation in the sense of
accomplishment and pleasure.



506 F.-B. Kong et al.
66.4 Summary

Effect evaluation. Examination form to be used several times in the assessment
and combination of various forms, guide and encourage students to innovation.
Examination includes the basics of closed book examination, to enable students to
write an essay in nature, or pest identification, identification and proposed control
methods. In addition, the usual lecture with questions and assignments to combine
with test. Meanwhile, in the scholarship evaluation, excellent student selection and
evaluation of graduate student recommend, have to reflect the students to analyse
and problem-solving skills and innovation needs, increase incentives and policy
orientation.

In the teaching management should pay attention to students’ individual
character development, become rigid management for flexible management. As
in the school macro control, the carry out of credit; while reducing the needed
courses, increased electives for students through many minor, elective and share
in various extracurricular science and technology practice, to achieve self-study,
self-management, cultivate students’ interest, hobbies and expertise. Beside
adopt flexible length, reference professional education to plan to set learning
fixed number of year, ahead of the full credit to students, can the graduation in
advance or in advance to register for the graduate student; In the period of the
supplies of the difficult to achieve the needed for graduation student, allow to
extend their learning time, delay graduation, make different basis and students
can according to each arranged for the study progress and to graduate time.
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Chapter 67
Research on Safe Routes Based
on the Relevant Laws

Ying Xi and Baozhen Pang

Abstract The security of bus routes receives more and more attention. This paper
researched on the bus routes based on the related laws and regulations of the state
and school policy. Through establishing the related model, setting the each danger-
ous obstacles in travel route, such as the minimum distance of bus travel, sidewalk
crossing and so on. We analyzed on the multicollinearity of variables by the fore-
casting model poisson regression, and then reach the laws and effective control
measures, the school rules and security measures, which can effectively improve
the safety of students.

Keywords The safe route ¢ Linear variable ¢ Model analysis

67.1 Introduction

Along with the vehicle of road more and more, the multifarious occurrence of the
traffic accident, and the safe trouble of campus vehicle is outstanding day by day,
safe route in the school is subjected to strong concern [1]. At the same time, also
know descending trend of activity in the school and the athletics activity, govern-
ment and authority organization already more and more concentration how prom-
ise the safety and student going to school takes part in an athletics activity to raise
body character up [2]. In 2000, discuss on the World Health Assembly a key risk
factor of physical strength activity is in the chronic paroxysm prevention and the
control; Till 2007, World Health Organization (WHO) development outline is
mainly the safe condition that provides to walk or rides bicycle to go to school
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and it related law policy to increase route safety in the school and body character.
Some items study enunciation: The improvement of infrastructure item includes
on the sidewalk and lower equipments, such as speed, transportation reposition
of redundant personnel and transportation conductor, etc., and the street intersec-
tions, bicycle drives solution of problems like safety, etc., can effectively promote
a society to the exaltation of the safety of the school route and the exaltation of
the body character of student’s oneself [3]. For this situation, this research aim at
examine campus route safe and relevant law status of relation, study route safety
in the school guarantee of relevant of policy and measure [4].

67.2 Principle and Method

By bringing together relevant data, using a cross-sectional analysis examination
of national laws and school route security relationship [5]. It is reported, the state
legal (Legislative) legal six effective factors as independent variables were stud-
ied: bus travel distance minimum requirements, the dangerous route from distance,
cross at the crosswalk safety, traffic safety, driving speed and the school environ-
ment surrounding area [6].

The national law stipulates that the school bus drives the request of distance’s
least, then indicates certain distance inside; the school pursues studies to living to
provide bus transportation [7]. The lowest school bus drives distance to change the
quantity is a continuous diagraph distance, take kilometer as unit, change to meas-
ure in the national law of all analysis in Be control change to measure. Include
one among them common of change to measure-estimate factor, for the sake of
examination the school bus drive of distance: 0 (do not be apart from), 1(<1 km),
2(>1-2 km), 3(>2 miles) among them 0 Be contrast a reference. At the same time,
to whether allow law rules to request going to school to be apart from outside of
the dangerous route carry on coding enactment (1 % dangerous route exception,
0 % not exception). These usually drive short distance (for example is shorter than
minimum distance request) concrete circumstance enactment according to the
school bus, if walk to or from the school/bus stop constitute student safety con-
cealed suffer from the intersections that lies in transportation or insecurity [8].
These datas draw up to use same law to study the above-mentioned method and
specially focus at them whether request or encourage the surroundings is at school
after set sign: (1) On the sidewalk; (2) Pass by door Wei; (3) Traffic control meas-
ure (if the speed limits, the transportation stability turns to plan an equipments);
(4) Accelerate area. The law is 2 % requests of coding, 1 % encouragement/sug-
gestion, 0 % has no Lyu a method to forbid. Analytical code: The law data divides
the line to four binary systems to change quantity to carry on measuring whether
each law requests (1 %) and don’t request (0 %, Yao encouragement/suggest or
have no law). Then carried on once according to the national law to these topics
and change the quantity carry on analysis and made sure a few coding rifts of end
treatment, which can be seen as Table 67.1.
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Table 67.1 The state security channel distribution map in all provinces and all schools

State law All provinces All schools
Proportion (%)  Tick, 2007-2010 Proportion (%) Tick, 2007-2010

Minimum distance
method for bus

Not 51.0 0.0 60.1 3.7
<1 km 13.7 0.0 4.4 +2.2
>1-2 km 27.5 0.0 30.0 +2.0
>2 km 7.8 0.0 5.6 —0.5

Tax risk route dis-
tance method

No exemption 70.6 0.0 76.6 -39
Exemptions exist 29.4 0.0 234 +3.9
The pavement

construction
No/encourage 90.2 -1.9 68.8 —-1.8
Need 9.8 +1.9 31.2 +1.8
Across the road is

employed
No/encourage 77.8 0.0 85.5 —1.1
Need 222 0.0 14.5 +1.1
Traffic control

measures
No/encourage 90.2 +1.9 429 +0.2
Need 9.8 -19 57.1 —0.2
Speed area
No/encourage 19.0 —-2.0 13.5 +1.2
Need 81.0 +2.0 86.6 —-1.2

The survey carried on a processing and we visited some cities to research on
the method of public opinion, while computing the circumstance that the physi-
cal activity responds to a rate and amount as to it’s win three reaction data of
problems the following: 54.6 % (respond 578 schools), 70.6 % (respond 748
schools), 61.8 % (respond 641 schools). The first problem asks if the student
is allowed to walk or ride bicycle to go to school. The second problem’s stu-
dent in the school will estimate to walk or ride the day that the bicycle goes to
school from house to school on the average have of proportion. The interviewee
provided a proportion that estimate student has. This last problem dosage is
turned form degree that evaluate the interviewee’s feeling’s know. Is any may
be obstacle to 8 kinds of different factors, like student ride bicycle to walk at
school: “The school is too far to walk”, “the transportation is dangerous”, “lack
sidewalk”, “not ability horizontal wear street”, “bad weather”, “crime”, “lack a
bicycle” and other factors. Here particularly before introducing four obstacles,
as Table 67.2 shown [9].
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Table 67.2 Descriptive Features

Average (%)
statistics of the sample

School policies and measures (outcome

parameters)

Have a walk/cycle disorders (%)

The lack of sidewalks 30.2 (1.6)
The lack of through the guard 21.4(1.4)
Traffic 53.7 (1.7)
Distance 46.2 (1.7)
‘Weather 23.3(1.2)
Crime 12.7 (1.1)
The lack of a bicycle frame 18.5 (1.3)

67.3 The Size of Model Sample

According to model related data, include the study sample that 1967 schools con-
stituted an end among them. It is laid to 1,770 schools to get to 1,894 schools
through a regulatory end amount of sample. On the supposition that make all stu-
dents ride bike to go to school, then here within three years for change to measure
of data.

67.3.1 Statistical Analysis

The data added the prejudice that the power has to reflect the school of national
population. All analytical gatherings have the related status of each school in the
national law. The logarithms regression model is the barracks used to evaluate
some national law and school rules etc. in order to go to school such as the student
route safety. The data that the initial model controls exhausts the trend of having
time, however, study result enunciation regardless is a law to also have no time in
research to change inside the segment, don’t shows Zhao for a year, so any model
descend physics to change within a year the reason for measuring. On this data
foundation, we used a lake loose distribute model of estimate national law rela-
tionship with of route in the school. The proportion had is different in the model
and of the difference of too many of the student of the amount of schools walk, the
bicycle goes to school and has at school or have no the law of nation of the possi-
bilities all come to estimate logistics model, as Table 67.3 shown.

67.3.2 Data Analysis

Because of the route of their law dangers, each will provide an exceptional dis-
tance request. Is total but speech, 29.4 %s all including the distance method that a
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Table 67.3 The link between the national security path and law

Law Obstacle The school developed  Adjusting ratio (%)
to measure ratio (%)
Have law No law No adjust- 95 % All
ment adjustment adjustments

The minimum distance of
school bus ride

<1 km Distance 47.1 44.2 1.31 0.74 2.31

>1-2 km Distance 50.5 442 1.21 0.88 1.66

>2 km Distance 432 442 0.65 0.38 1.13

Dangerous Traffic 49.2 55.0 0.88 0.63 1.25
course
exemption

The pavement  Sidewalk 22.0 339 0.76 0.52 1.11
construction

Through the Through the 12.3 23.0 0.36d 0.22 0.58
defenders guard
need

Traffic control ~ Traffic 50.2 58.3 0.71c 0.53 0.95
measures

Velocity area Traffic 53.0 58.2 0.75 0.53 1.08
needs

school bus of danger drives route tax-free. Outside of minimum distance and dan-
gerous route exempt from law, and most may need an intersections guard (9.8 %)
and may need to limit a speed peripheral region school (81 %) most. Only 22.2 %
arrives 38.6 % to request to control measure at top in the construction sidewalk
and transportation of school. But only 39.9 % schools locate at in a lowest limit
school bus to drive distance to request respectively inside and only 23.4 % is to
locate at national exempt from inside a route of danger in one. The sample school
probably needs an intersections at least guard (14.5 %) and may need a speed
restriction region (86.6 %) most 31 % schools are declaring to request to locate at
on the sidewalk, need the school is in the circumferential transportation carry on
controlling measure. If the influence of a national law or transportation existence
the adjustment then changed for the control several rates measuring to lower 64 %.
Is same, if the government requested transportation to control measure the several
rates the report transportation rate of then causing the school to lower 29 %.

67.3.3 The Experimental Results

Usually, we have to let all schools have a school bus to drive to be apart from
minimum distance method or a law request or traffic control measure sidewalk.
Adjust a lake loose regression model enunciation, if be apart from less than 1 km,
allow the route distance of going to school of all students, which shows that is
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higher than the request of the least of national distance. If be apart from between
1 and 2 km, then request the tax-free route of a danger, or request to once wear
public security, traffic control measure, and the periphery limits the school of
speed region. But the possibility of physical estimate is a distance is 0:00, the
school bus route safety is more obviously high than other circumstances. The lake
of physical estimate loosens a rate estimate to ask guard and 55 % regions of inter-
sections to need speed restriction (or: 0.45, 95 % can believe zone: 0.23, 0.85).

67.4 Conclusion

As we know, this is the research that carries on a national law and car route safety
in line in the school relation for the very first time. We discovered that the estab-
lishment of the related law of nation can effectively assure that the school bus
go on the car route in campus. It can increase the society’s rest assured degree
for school bus and reduce the danger. However, the related protection law in the
nation requests and crosses student’s report of school, school bus in the school’s
going car route still will be a point problem concerned. For the distance in the
school enactment, to some extent, the key of school bus’ driving is route obsta-
cle and distance. Therefore, we can use to stipulate dangerous route tax-free and
transportation to control measure to promise a student safety. Our analysis sug-
gests that the only national law asks traffic control measure to effectively lower the
obstacle of school bus route and promises student safety.
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Chapter 68
Research on Coupling Relationship Between
Campus Stability and Social Prosperity

Meiqin Guo and Baozhen Pang

Abstract This chapter describes the problems faced by campus stability, as well
as the influence campus stability has on social development, and the feedback
role social prosperity plays in campus building. It also gives qualitative interpre-
tation for the coupling relationship between campus stability and social prosper-
ity, provides a new idea for campus security, and lays the foundation for social
development.

Keywords Campus stability ¢ Social prosperity ¢ Harmony ¢ Coupling
relationship

68.1 Introduction

At present, with social progress and rapid economic development, campus work is
facing new challenges. Campus is the cradle of talent for national and social devel-
opment, so campus stability and development are related to social harmony and
stability, closely linked with economic development and modernization, and it can
also maintain the stability of the campus, creating a good educational environment.
Stability is the cornerstone of social development [1]. Without stability, economy
and society continuing to move forward will be an empty promise. From the per-
spective of the purpose of reform and opening up, and social development, social
stability means people can live and work in peace and contentment, in happiness
and joy, which is the purpose of our development. Without social stability, our
development will be in purpose deletion and value nothingness [2—4]. On the other
hand, from a developing point of view, social stability is the basis of the reform and
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development, without social stability, reform and development will lack basic condi-
tions and our social progress and well-being of the masses will not be achieved [5].

68.2 Factors Affecting Campus Stability and Management
Measures

68.2.1 Factors

With social development and the deepening of reform, there are a lot of new cases
and new problems in school management and schools have to make corresponding
countermeasures for a variety of circumstances [6].

68.2.1.1 The Influence of Social Environment

With social and economic development, the construction of material civilization
is gradually accelerating. While enjoying the fruits of material civilization, peo-
ple also have the constant pursuit of spiritual civilization. But one cannot ignore a
problem: the policy of “soft-hand and hard-hand” lead to some people’s distortion
of values of life, and some bad effects like money worship, hedonism, individu-
alism tend to spread. Some cultural entertainment in the society are opening to
underage students, and the network of the information age are spreading harmful
information to underage students, especially those cafe, billiards, electronic game
room, directly attracting them, all these are seriously affecting the physical and
mental health of the students.

68.2.1.2 Intrinsic Factors of the Students

Young students are in adolescence, with their physical and mental development
not mature enough, lacking necessary knowledge of mental health and sexual
knowledge [7, 8]. Moreover, their poor ability to distinguish and poor self-
management skills, and their outlook on life, values and world view are still in an
unstable state. Everything is full of curiosity to them, and with a little temptation
they will fall and cannot extricate themselves, and they are easy to go astray, all
these are important factors influencing campus instability.

68.2.2 Management Measures

Strengthen the management of school, and improve various rules and regulations,
troubleshoot problems in a timely manner to further enhance students’ thinking
and understanding.
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Strengthen the construction of campus culture and enrich social practice. From
the perspective of the environment education, good campus culture can help cul-
tivate students’ ideological sentiment, enrich their extra-curricular life, and guide
their healthy growth.

Running of parents schools

Students’ ideological and moral behavior is affected by various factors, includ-
ing schools, families and society. Parents are children’s first teachers, and they
have long-term, profound and subtle influence on children’s ideological and moral
development. Therefore, parent’s schools should be established and its implemen-
tation, the staff, lectures, and time should be put into practice. Adhere to home
visits and the reception of visitors.

Implement the policy through the combination of ideological education, legal
advocacy and psychotherapy [9].

Ideological hazard is the largest risk. In order to help them establish a cor-
rect outlook on life, world and value, ideological and political education should
be strengthened. We should give full play to the power of grass-roots organi-
zations and strengthen the students’ ideological education to prevent those bad
ideas from tempting to affecting the students, and to strengthen their ability to
resist corrupt and hostile thoughts. As for services, there should be warmth,
truth, and love. Thus, with a good service attitude, high professional ethics, and
high-efficiency, we can create a stable and quiet learning environment for the
students. Do counseling works, timely resolve psychological disorders, and set
up a counseling room with full-time psychological counseling teachers to pro-
vide a careful analysis of students’ psychological condition, to understand their
psychological dynamic, and to fully mobilize the students with stimulating lan-
guage. For those who cannot be strict on themselves, teachers should require
see good things on them, give full play to their strengths, and mobilize their
thinking. In addition, various training should be provided to make the students
have a strong psychological prevention and a good psychological quality, so that
they can have the psychological ability to prevent and cope with unexpected
events.

Strengthen the strict management of local orientation [10].

Strict management of every aspect of school should be strengthened, espe-
cially the strict management of the students’ dormitory, dining room, extra-
curricular entertainment and other aspects of life, such as things that happen
very often in student dormitories, like staying overnight, not returning back,
not turning off the lights on time, and using electricity without permission,
etc. School should increase check and management, and the usual water and
electricity system. The students should line up in the dining room, put bicy-
cles at designated locations, not make much noise in the corridor, and use
civilized terms and Mandarin. School should also the implement a round-
the-clock duty system to know students’ activities, and should give full play
to the role of the students and the student leaders, establish inspection teams
and rating system to fully mobilize the students to form a joint management
situation.
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68.3 Harmonious Society and Campus Stability Education

To build a socialist harmonious society is a major task of our party when the cause of
socialism with Chinese characteristics was proposed by the Communist Party. This
suggests that the overall layout of the cause of socialism with Chinese characteristics
with the continuous development of our economy and society. And more clearly, the
Trinity of the socialist economic construction, political construction and cultural con-
struction has developed into socialist economic construction, political construction,
cultural construction, and social construction. This strategic move has great practical
significance and far-reaching historical significance. Building a socialist harmonious
society is the inevitable requirement to seize and make good use of important strate-
gic opportunities, and to achieve the grand goal of building a moderately prosperous
society. China’s reform and development is at a critical period. The contradictions
and problems faced by China’s economic and social development may be more com-
plex and more prominent at present and for a long time in the future.

To seize and make good use of important strategic opportunities and to achieve the
grand goal of building a moderately prosperous society, we must correctly deal with
these contradictions and problems, and coordinate the interests of all parties more
intensively and more properly, correctly handle various social contradictions, and
vigorously promote social harmony. School as a place to train people should be an
important base in social development and civilization. School education has two func-
tions to promote human and social development, and it also plays a significant role in
mind, imparting knowledge, establishing the value of life. Therefore, school educa-
tion should take up the important task of building a harmonious society and create a
harmonious campus, which is the basis for building a harmonious society. Without a
harmonious campus, there would not be a harmonious society. Harmonious campus
should be a democratic, with fairness, justice, honesty, stability and order. Fairness
and justice mean that interest parties within school are properly coordinated, vari-
ous contradictions are properly handled, and fairness and justice are effectively safe-
guarded and realized. Honesty and friendliness among the staff and students, equality,
friendship, harmony, stability and order are factors affecting the mechanism of school
organization, sound management, good order, stability and unity.

Teachers and students should establish a democratic, equal, and harmonious
teacher-student relationship. They should cooperate with each other, respect each
other, share their thinking, experience and knowledge, exchange each other’s feel-
ings, experiences and ideas to achieve mutual development of both teaching and
learning. In their interactions, teachers should not only understand and respect the
students, but also show tolerance and equal treatment of the students.

Students should establish a new relationship of mutual respect, mutual encour-
agement, and learning from each other, equality, solidarity, and common progress
among them. The time a student spent at school is relatively long, so he had to
establish a good relationship with the students and maintain a harmonious and
normal communication to obtain a psychological sense of security and belonging,
which will be conducive to their progress and growth.
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“Fair rights, equal opportunities, fair rules, fair distribution” are the embodi-
ment of the fairness of a harmonious society. In school management, only when
these four requirements are realized can we truly realize people-oriented educa-
tion and fully mobilize the majority of teachers. To achieve the “four require-
ments” means one should fulfill his responsibility and also pay attention to the
disadvantaged to realize the balance of interests. On the one hand, this reflects
the socialist principle of distribution; on the other hand, this is good for the for-
mation of a harmonious team atmosphere, and the enhancement of the cohesion
of the School Board to maximize the creative potential of each person.

“Respect labor, respect knowledge, respect talent, respect creation” reflect
the principle of efficiency of a harmonious society, but also serve as the basis for
people-oriented education. Teachers use their own knowledge to make contribu-
tions to the heritage and development of human civilization, and they are playing
a creative role in the construction of a well-off society. Only by achieving these
four can we stimulate the creative enthusiasm of our teachers, encourage them to
work actively and consciously for teaching and educating. Therefore, to embody
the concept of people-oriented management, we must vigorously advocate the
concept of glorious labor, noble knowledge and valuable talent to create a great
atmosphere, which is the basis for building a harmonious campus. Only a campus
that fully follows the school rules and promote the overall development of students
can be regarded as a harmonious campus.

68.4 Analysis Coupling Regularity Analysis of Campus
Stability and Social Prosperity

68.4.1 Coupling Function of Campus Stability and Social
Prosperity: Double Exponential Function

According to the research, coupling relationship between campus stability and
social prosperity can be shown in a logarithmic curve [11]:

y=algx+b (68.1)

[T l] [T 1]

In the equation, “y” means campus stability; “x” means per capita gross
national product; “a” and “b” mean undetermined parameters.

In addition, the relationship between the campus stability and per capita GNP
shows an inverted “U”-shaped change, which can be expressed as [12]:

z=m—n(x—p)2 (68.2)

[Tn1] [T 1}

In this equation, “z” means social prosperity; “x” means per capita gross
national product; “m”, “n” and “p” mean undetermined parameters. Therefore,
based on these two relations, mathematical methods can be used to deduce that the
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coupling function between the campus stability and social prosperity is a double
exponential function [13]:

z=m —n[10y — ba — p]2 (68.3)

68.4.2 Degree of Coupling Function

By drawing on the concept of capacity coupling physics and capacity of the cou-
pling coefficient model, we can get a coupling model of the interaction of multiple
systems [14].

Co = { @i,/ [[Jw +u,~)]}; (68.4)

To be more convenient, we can obtain the degree of coupling function of cam-
pus stability and social prosperity.

CZ\% Ua(u)Ua(u2) ©55)

[Ua(u1) + Ua(up)]?

Obviously when the degree of coupling function “C” tends to 1, which is the
maximum, different systems and elements within one system will achieve a benign
resonance coupling, and the system will tend to a new ordered structure.

The relationship between campus stability and social prosperity is mutual
influence, mutual restraint and mutual promotion from disorder to coupling,
then from disorder to coupling of dynamic change. To make both develop-
ments enter a virtuous cycle, a real scientific coupling mechanism should be
established.

68.5 Conclusion

To build a harmonious campus is difficult and complex, which requires a
development advancing with teaching, research and development. It is also a
long-term journey and an eternal theme, the whole society, especially the edu-
cators should participate comprehensively and make unremitting efforts. The
coupling relationship between campus stability and social prosperity can pro-
vide a strong basis for the building of a harmonious campus, and lay a solid
basis for the campus stable development. At the same time, improving campus
stability is conducive to the stability of the society and speed up the pace of
China’s socialist modernization, which has broad research prospects and great
significance.
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Chapter 69
Study on Applying Implicit Learning
Theory in Nursing Teaching

Xuexia Zhang

Abstract The method of analysis within the meaning of implicit learning, charac-
teristics and recent research results presented will be applied to the possibility of
the teaching of nursing etiquette; the results of implicit learning theory contribute
to teaching and learning of skills disciplines; conclusions implicit learning theories
in nursing education has broad application prospects.

Keywords Implicit learning ¢ Application * Nursing teaching

69.1 Introduction

To further promote the reform and development of nursing education in the theory
of implicit learning in nursing etiquette teaching review, want to give nursing edu-
cation to bring new inspiration.

69.2 Meaning of Implicit Learning

The term implicit learning (implicit learning) was first proposed by the United
States the psychologist Reber [1]; he described the unconscious process to stim-
ulate the complex knowledge of the environment [1]. Implicit learning is a sub-
conscious learning, as the same foreign language, we read much more, will
subconsciously feel the implicit rules of the language, resulting in the sense of the
phrase, and this sense of language acquisition of implicit learning results.
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69.3 Essential Characteristics of Implicit Learning

Some studies have shown that [2], implicit learning (1) Automatic four charac-
teristics: implicit learning will be automatically generated, without the individ-
ual consciously discovered. (2) Abstract: Implicit learning the essential attribute
of abstract things, namely, the knowledge gained is not dependent on the surface
form of stimulation. (3) Comprehension: the product of implicit learning in some
extent can be aware of. The (4) immunity: the impact of performance regardless
of age and IQ as well as less susceptible to the influence of individual differences.

69.4 Research of Implicit Learning Theory Applied
to Skill Areas

At present, China’s research on implicit learning has only just started, but its pres-
ence has aroused widespread concern. This theory in our country more used in
the field of psychology and its application in the skill areas at home and abroad
there has been some research, such as: (1) The Masters, [3] found that: the pres-
sure in the case, the implicit learning group skills automatic interruption than the
explicit group, that is implicit learning skills acquired are less vulnerable to exter-
nal factors interfere with. The (2) Graf, [4] studies have shown that: the ability
of implicit memory is not easy to increase with age and decline; therefore, the
skills learned through implicit learning can be maintained longer. The (3) implicit
memory is characterized by: Implicit learning skills in people to accomplish spe-
cific tasks operating inadvertently shown [5]. (4) Implicit Learning not only make
the motor skills to maintain a longer time, but also conducive to the mastery of
complex motor skills and to adapt to a variety of stress conditions, the same time,
the implicit learning ability to learn complex skills to operate imperceptibly,
comprehensively [6]. The results of these studies of implicit learning, is a great
encouragement to the education sector, it can make up to a certain extent its own
drawbacks of explicit learning.

69.5 Relationship Implicit Learning and Explicit Learning

Explicit learning refers to the learner through conscious effort and achieves their
goals, understanding, memory and grasp of knowledge, with clear rules, aimed at
problem-solving learning methods [7]; it is the emphasis on student’s conscious
the activities involved in learning [8]. Explicit learning is a learning method in our
traditional teaching high school students [9].

Research has shown that: implicit learning and explicit learning over time, to
promote learners’ knowledge accumulation plays an increasingly important role;
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both with each other to promote the key role of implicit learning and explicit
learning in a timely manner with; the interaction between the two played an inval-
uable role in human learning and life, [10]. In other words, implicit learning has
always existed with and interacts with explicit learning, the relationship between
implicit learning and explicit learning that they not only can be coordinated, and
may promote each other. If you can take the initiative both organically combine
the teaching applied to the care of etiquette, student learning will produce unex-
pected results.

69.6 Possibility of Implicit Learning Applied to Nursing
Etiquette

The consciousness of the characteristics of implicit learning without increasing
the burden on nursing students learning to enable students to easily acquisition of
knowledge of nursing etiquette rules. Establish time care for patients, patient-cen-
tered philosophy in nursing students through Blackboard and publicity pictures,
watch movies, videos and other forms, so that students monasteries, and this con-
cept into their own attitude, consciously in the clinical care of this concept into
practice.

For abstraction of implicit learning, Reber, and Lewis [11] Experimental study
of a string of the inherent grammatical rules example, they first presents to the
subjects and asked them to memory, and then again they presented in any order
the string, the results of subjects ungrammatical rule string to adjust a number of
grammatical rules of the string, far more than the example provided in line with
the rules of string, Obviously, subjects received a deep abstract knowledge of the
potential structure reflects the nature of things. Likewise, teachers in the class-
room to teach students the knowledge has remained mostly on the surface form,
to the students rise to the intrinsic nature of things, usually after a very long time.
Implicit learning of abstract, consciously abstract characteristics of the essential
properties of things, happens to be able to help us accelerate the process, the stu-
dents have learned as soon as mature, reach to use freely the extent.

Dulany [12] studies have shown that in the experiment, he first asked the sub-
jects to learn a string of potential grammatical rules and then ask them to classify
the new string, and asked them to point out to determine whether these characters
string together or substandard grammar rules based on that characteristic is what
results show that: the correct rate of the subjects specified by the characteristic
high, indicating that implicit learning of knowledge can be aware of and extract
use. Therefore, understanding of implicit learning, implicit learning products to a
certain extent can be aware of the characteristics to make conscious use of implicit
knowledge become possible.

We know that care etiquette is a very practical course, the care and operation of
learning and knowledge, ability, age, motivation is closely related to [13]. Ability,
younger students are weak and older students to form pressure teachers to teach
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them more laborious. If the use of anti-interference characteristics of implicit
learning, guide students to learn, can make up the impact of such individual differ-
ences, and help to improve teaching and learning effect.

In clinical care, nurses are often faced with a patient’s condition, the high hopes
and great trust of the intense work rhythm and the patient, the stress level is high,
the pressure to make nursing students calm one can grow from a novice cope with
a variety of complex clinical situations, nurses, and often requires the accumula-
tion of many years of clinical experience. However, the implicit learning theory
research results indicate that implicit learning for the knowledge and skills will be
more conducive to the learning of complex skills will be maintained longer, better
cope with the various pressures to accelerate the growth of nursing students, as
clinical nursing students to develop higher quality conditions.

So far, nursing etiquette courses teaching more and more attention, thinking on
the improvement of teaching methods is also increasing. Feng et al. [14], the situ-
ational approach is better in the teaching of nursing etiquette; Sun et al. [15] expe-
riential learning in the teaching of nursing etiquette will have a good effect. These
theories put forward, aroused the attention of the nursing education sector in
China, many schools offering this course, taking into account the reform of teach-
ing methods, therefore, also done a lot of implicit learning theory in the teaching
of nursing rituals carried out bedding.

69.7 Application Envisaged of Implicit Learning Theory in
Teaching of Nursing Etiquette

69.7.1 Strengthen and Guide Visually and Intellectually

For the education of nursing students in nursing etiquette from them into the first
day of school began, when the students’ heart is full of enthusiasm and curiosity
at this point, we should further mobilize their enthusiasm through posters, manu-
als and watching movies, give them the visual stimulus in their hearts to establish
a correct concept of nursing and nurses, image, and lay a good foundation for the
future in nursing.

To guide students in terms of ideology, which saves resources and effective
method is to create a bulletin board. It was suggested that the bulletin board (bul-
letin board) for the dissemination of information from the teachers to make stu-
dents more sensitive to new ideas very effective; available in simple terms means
to attract students’ attention to the introduction of new ideas, and thus stimulate
students to think [16]. The bulletin board should allow students to openly express
the idea of the column, teachers and students feedback bags; it is a good answer
student’s doubt in his heart can inspire students to pay more attention to relevant
information. The contents of the bulletin board design should be teaching the same
objectives, the use of dynamic step-by-step process, step by step guide students in
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the conceptual and ideological set of scientific ideas suitable for the application of
knowledge of nursing etiquette and rules to facilitate the care of the future to guide
students practice.

69.7.2 To Enhance the Perceptual Knowledge to Promote
Implicit Learning in the Teaching Process

In the teaching process, we should strengthen the use of students’ implicit learn-
ing, the use of flexible teaching methods, so that students who use explicit learning
method is difficult to comprehend the knowledge unconsciously grasp. Learn the
care operations, it is recommended that the role-playing. Studies have shown that
the use of role-playing method (role-play) will not only help students appreciate
the intrinsic link of the steps, to effectively promote the mastery of the skills, but
also conducive to the students experience of the patient’s mood, learning, and com-
munication with patients techniques [17]. In addition, we can also use a variety of
teaching methods help of implicit learning, such as a game law, to experience the
method, cooperative learning, guide students to make full use of the advantage of
implicit learning and explicit learning the combination, to help students learn nurs-
ing etiquette knowledge.

69.7.3 To Promote Students’ Implicit Knowledge Acquisition
in Practice

Implicit learning to emphasize the importance of implicit knowledge in practice,
especially in the very practical skills class to learn. As we learn to swim, regard-
less of how science in class, how vivid, no practice is not really learn to swim.
Through practice, learners unconsciously mastered the internal rules of interaction
between the human bodies with water after swimming context; freely use this rule
without conscious effort.

As medical personnel, practical experience, mostly from the contacts of
patients with treatment and care process. So, let the students early exposure to
patients is essential. It was noted that the care of chronic patients committed to
better practices, medical gifted first-year enrollment to help students better under-
stand patients and their families, to stimulate students’ interest, and this approach
to learning by 90 % of students spoke highly of this helpful for students to gain
practical experience, but also pointed out that the freshmen experience, led by
the more mature high school students to achieve better learning outcomes [18].
We can learn from this approach to teaching nursing etiquette, a freshman in high
school nursing students under the leadership of obtaining the patient’s consent,
they were interested in chronic disease nursing home care and health education
for nursing students practical experience to the importance of nursing and nursing
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career with confidence. At the same time promoting their conscious learning nurs-
ing knowledge, and consciously care procedures used in nursing practice. Care of
chronic diseases, they will unconsciously learn the application of the rules of basic
care to lay a good foundation for future teaching and learning of nursing etiquette.

69.8 Conclusions

Implicit learning in China’s still in the preliminary stage, the exploratory stage,
implicit learning theory into the teaching of nursing etiquette in order to promote
teaching concepts, teaching strategies and teaching methods update. The enormous
potential of implicit learning, it can be applied not only in the teaching of nursing
manners, and can be applied to other nursing teaching. How to make better use of
implicit learning theory for nursing teaching, learn how to make the implicit and
explicit learning to achieve the best combination, remains to be further research
and study.
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Chapter 70
Coupling Effects of Regional Economy and
Local Universities Construction

Lei Chen

Abstract The development of local universities pulls the development of the
regional economy and the development of regional economy provides a platform
for the local universities to develop and makes them vigorously in return. This
chapter will discuss the coupling effects of the regional economy and local uni-
versities. It is believed that the coupling effects between the regional economy and
the local universities should be strengthened and the suggestions will be given.

Keywords The regional economy ¢ The local universities ¢ The coupling effects

70.1 Introduction

Coupling refers to the act or process of linking two or more circuits so that power
can be transferred between them usually by mutual induction. Through this way,
the objective phenomenon that two or more social phenomenon are linked together
to come into effect can be called coupling as well. Knowledge and economy is
also a mutual coupling process; As one of the endogenous factors of the economic
development, the application of knowledge has input new vigour for the develop-
ment of economy, especially the application of the new knowledge and technol-
ogy makes the economy develop rapidly; in return, the development of economy
provides a powerful material support for the generation of knowledge, and makes
more money be put into the construction of discipline and the research and devel-
opment of science and technology in higher education. Therefore, the development
of economy promotes the generation of new technology and knowledge, and the
transformation from the economy to knowledge has been realized. The process
of the transformation between knowledge and economy is known as “coupling
effect”.
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70.2 The Coupling Effect between Local Economy
and the Construction of Local Universities

In the knowledge economy era, the function of the universities gradually develops
from simply focusing on the production and dissemination of knowledge, research
and development of new technical achievements to an entity which has various
functions, such as, achievement transfer, test, hatch enterprise, business advisory,
training and so on. Especially in recent years, the rise of university science and
Technology Park has a significant impact on the structure, competition and devel-
opment strategy of the regional industry group. Therefore, it not only provides
science and technology and human resource for the progress of the regional econ-
omy, but also promote the formation of the industries which are relevant to the
universities, expand the regional scale and improve the grade of the area.

70.2.1 The Development of Universities Pulling
the Development of Regional Economy

The development of universities pulling the development of regional economy is
reflected in two aspects:

On the one hand, the development of universities provides intellectual support
for the development of regional economy. Firstly, owing to the particularity of
knowledge producing, it is no doubt that local universities become an insemina-
tor for the development of regional economy and the society. Increasing the local
investment in universities, the scale of recruit students will be expanded and the
majors will be adapted to the development of economy, so that the contradiction
of personnel insufficient will be relieved in certain degree and the development of
regional economy will be promoted effectively. Secondly, the university promotes
the development of regional third industry. From the perspective of investment,
the investment in universities is equivalent to increase the regional wealth in some
extent. From perspective of consumption, the investment in universities contrib-
utes to pull the regional consumption and increase the regional consumption level.
In fact, college students are stable long-term tourists, because they live on campus
for four years, and will attract part of their parents, relatives and friends to come
for visit, which will promote the development of the city traffic, real estate, tour-
ism, stationery, catering, and culture. Besides, this also creates lots of opportunity
for employment and the development of the third industry in the region. Finally,
the universities boost the development of high-tech industry. With the coming of
knowledge economy, today, the universities have play an important role in facili-
tating the development of economy, and do not work as a plotter any longer, but a
guider. In addition, universities will gradually become an entity which has various
functions, such as, achievement transfer, test, hatch enterprise, business advisory,
training and so on, and dive the high-tech industry development. For example, the
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Cambridge science park in Britain, silicon valley in the USA, and Zhongguancun
in Beijing, are all established based on universities and have acquired great
achievements.

On the other hand, universities should build brand specialty which can promote
the development of regional economy. Firstly, the formation of the brand specialty
often needs several years, and most students graduating from universities will
become the backbone of the related field, which makes the universities’ major con-
cept deeply influences the development trend of the industry. Because of this, the
establishment of brand specialty has strong guide and support function. Therefore,
the establishment of brand specialty has a significant role in creating regional fist
industry. Second, the university should establish special majors and train the students
who can adapt to the regional economy development. If universities want to estab-
lish special majors, they should change the methods of training talents and set up the
professional systems which adapt to the regional economy development. Finally, the
local universities should make great effort to make professional cluster to promote
the upgrading and transformation of regional economy industry. The so-called pro-
fessional cluster refers to a set that consists several relevant majors in which there
is a key major which composes one or more key construction majors that have pow-
erful strength and high employment rate and other several projects which have the
same project objects, technology field or professional discipline foundation.

70.2.2 The Regional Economy Development Promoting
the Benign Construction of Universities

At the same time, the regional economy development promoting the benign con-
struction of universities is also reflected in tow parts.

For the first part, the rapid development of regional economy increases the
financial revenue in this region, and in return, the increasing of financial revenue
would make the government increase the infrastructure investment accordingly.
For the region in which there are good traffic conditions, convenient communica-
tion and perfect public facilities, the construction of university will develop fast as
well and great economic benefits will be realize.

For the second part, whether regional economy development is good or not,
it basically relies on the region’s enterprise’s profit condition and how many the
units are. If the regional economy grows well, it will create greater market space,
more products demand and put forward higher product requirements. For this,
enterprise will carry on new products and new technology research. Among them,
some product development and research are entrusted by the enterprise to universi-
ties or they will work together. On one hand, enterprise invests to universities to
do R&D; on the other hand, universities’ research and development ability will be
enhanced. Besides, the enhancement of the university research and development
ability will further push up the enterprise profitability, thus increasing the regional
GDP, and form a good cycle.
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70.3 The Problems in the Coupling Effect of Regional
Development and Universities Construction and the
Countermeasures

70.3.1 The Problems in the Coupling Effect of the Regional
Economy Development and the Construction

Firstly, local Colleges locate unknown. The modern universities mainly have three
functions: teaching, research and service. Teaching is to inherit knowledge and
truth to students; scientific research mainly refers to innovation, and service means
to serve the society. With the development of society, the functions of universities
present the development trajectory from academic to socialization and the univer-
sity functions to serve society is increasingly strengthened. As a local university,
its important mission is to serve the regional economy, solve the regional social
problems and provide intelligence support to the local economy development.
Therefore, the university should combine the its running conditions, and estab-
lish characteristic professional to develop application oriented talents for the local
economy development; at the same time, the local university should also encour-
age teachers and researchers to go out and do more technical guidance for local
economy and solve problems for enterprise timely.

Secondly, the need of raising the contribution which local universities have
made to regional economy development. [1] The coordination degree of the local
universities structure and economic structure is not strong. Because of historical
reasons, local universities, in the construction of the majors, often focus on tradi-
tional subjects, and set up a larger share in the scale of recruiting students and the
majors, while only set up a small proportion in emerging discipline establishment
and recruit students [2]. For example, in Henan province, in environmental engi-
neering, communication engineering and biotechnology fields the talents have a
bigger gap, and some professionals are almost blank, such as aircraft manufactur-
ing engineering and so on. Therefore, when regional industrial structure changes
or has adjustments, the local university should also adjust to the development of
the economy in this region [3]. The level that the local universities directly involve
in economy development is low. The local universities participating in economy
development is mainly realized by elaborating their technical support, consulting
services, education and training, information exchange and other functions. The
main forms are “technology transfer”, “university-enterprise cooperation” and
“university science and technology industries” and so on. However, as the role of
high-tech incubator, the local universities are still not evident. With the upgrading
of industrial structure and the generation of new economic growth point, local uni-
versities need to promptly seize the opportunities to accelerate the development of
universities in serving regional economy [4].

Finally, the need to improve High knowledge industrial clusters of the regional
economic development and the establishment of open economic system. Firstly, it
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is essential to create clusters of high professional knowledge to promote regional
industrial upgrading and economic restructuring. The industrial system of regional
economic development relying solely on a few large companies support is fragile.
Industrial clusters can reduce transaction costs between enterprises, get access to
new technology and new materials fast, own plenty of professionals in the indus-
try and increase the strength of the external negotiations. Meanwhile, the close
proximity of peer competition not only can be conducive to the transformation of
technology updates and product upgrades, but also will bring a variety of market
needs. The role of market forces, industrial development inevitably trend to indus-
try clusters. How to overcome the inertia of the development, improve the quality
of industrial development, especially to promote the sustainable development of
industry, these problems become increasingly severe. Establishment of a regional
cluster of high-knowledge industry needs to a professional cluster support of local
colleges and universities. Cluster requires a high professional knowledge from
professional construction mode, training mode, curriculum and teaching team in a
bid to achieve the promotion of the overall educational and management levels of
the professional clusters. Secondly, the degree of the establishing open economic
system needs to be improved. Open should not only attract foreign capital, but also
absorb external knowledge. In order to promote the development of the regional
economy, an open economy should be established; the economic system should be
open further, and domestic and foreign capital, talent, technology are necessary to
introduce to the region; ideas need to be changed completely so that information,
personnel, technology can be free in movement in the region.

70.3.2 Realizing the High Quality Coupling Effect of Local
Universities and Regional Economy

Firstly, the setting of majors in local universities adapting to the regional economy
structure. In today’s society, knowledge and technology has been a decisive factor
for economy development. With the constant depth of higher education, the func-
tions of university education, major setting, the teaching content and the targets
training should be more adapt to the structure of the regional economy, because
only do this, the cultivated labors can meet the requirements of society and mar-
ket. Currently, the tendency in set the training direction and departments in the
local university can be seen already.

Secondly, the model and goals of local university fostering personnel should
adapt to the demand for talent in the regional economic development. Practice
has proved that human resources are the fundamental driving force for the
country’s development and regional economy development. In the training of
human capital, the model and goals of local university fostering personnel must
be adapted to the needs of professionals in the regional economy development.
There are some types of training higher education talents in our country, such
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as research, practice and practice-based research. The rapid development of new
industrialization in municipalities and provincial capital cities is faster, which
lead to the fact that a large number of high-tech industrial parks largely rely on
local universities and research institutes, such as Beijing Zhongguancun Science
Park, Suzhou New District Industrial Park, Hi-tech Industrial Park, which
required research and research practice-oriented talents which are trained by
the local universities. However, as the local universities, because they are influ-
enced by the factors of the economic systems, economic strength, technological
content, the local industrial structure and economic disparities in the regional
economy, their educational goals and personnel training should be positioned on
the regional economic construction and social development. Finally, the adapt-
ing of the level of local university teaching and research and regional economy
development. Currently, China is on the new industrialization way of high-tech,
good economic returns, low resources consumption, little environmental pollu-
tion, human resources into full play. At present, there have been a lot of results
in research and development of higher education in China is in the world lead,
which mainly relies on the fast development of universities and research insti-
tutes. It is the tendency that the universities develop in a way like a chain pro-
duce-learn-research. In industry, according to the features of low high-tech of
the traditional industry, low level of industrialization, strong scientific research
or not, higher education can give full play to their strengths in scientific research
to establish research projects, increase R&D investment and strengthen the “uni-
versity-enterprise cooperation” to solve business problems. In the part of agricul-
ture Structural adjustment, higher education should be actively integrated into the
national strategic plan for investment in agriculture to promote emerging tech-
nologies, develop green, high-quality agriculture, improve the product structure
of animal husbandry and increase their income.

70.4 Conclusion

Local government plays an important role in connecting the local universities with
the development of regional economy. Besides, it should pay more attention to
the scientific researches which are closely related to the region and industry, and
focus on supporting and sponsoring the projects which can serve the construction
and development of the regional economy directly. With doing this, on the one
hand, it can help the local universities to improve and supplement the problems
of insufficient scientific research conditions and funds, in order to enhance their
research ability; on the other hand, it can provide high quality talent resources for
the development of enterprise and regional economy, solve the difficulties and
problems in the development of the region, gradually boost the coupling relation-
ship between local universities and the region economy development, and real-
ize the universities’ sustainable development in serving the regional economy
development.
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Chapter 71

Analysis on the Psychological Adjustment
of College Students Based on the Principle
of Self-Management

Xue Wang, Jingzhi Wang and Lijuan Zhang

Abstract Today’s society requires the college students to not only have ability,
integrity, good professional knowledge and skills, and good moral charac-
ter, but also need to have strong psychological qualities. But facing the pressure
from learning, living, and work, society and school have given the students too
much pressure, which brings great test to the students’ psychology. According
to the research on college students, students’ mental health deserves attention
self-management principles have great significance in the process of students’
psychological adjustment. From the perspective of self-management, this paper
analyzes the main psychological problems faced by college students and builds a
student’s ‘psychological quality index model. Through factor analysis by the SPSS
statistical analysis method, the students’ self-management model was established
based on the psychological adjustment, which is designed to give students a sense
of self-management to help their self-adaptation of psychological problems and to
achieve mental health of college students.

Keywords Self-management ¢ Psychological adjustment model ¢ Factor
analysis ¢ SPSS

71.1 Introduction

College students are the pillars of our country in the future, and they are also the
hope for the future. With the continuous reform and opening up of the society, it is
called on the students to achieve all-round development, with not only solid pro-
fessional knowledge, but also good moral character, a strong body and a healthy
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mind [1]. Students are facing lots of social pressure, which has brought a lot of
negative impact on the psychological problems. This is gradually getting every-
one’s attention. Self-management is to make people take the initiative to adjust
and change their behavior and mental activity, the impulse effective control, to
overcome negative emotions, and to actively seek a suitable way to develop good
psychological quality. Self-management is one of the students’ necessary success-
ful psychological adjustments [2]. College students with self-management will be
able to give full play to their initiatives and can effectively organize various activi-
ties to overcome the psychological barriers to achieve self-psychological adjust-
ment. The role of adaptation is to reduce the students’ mental distortions caused
by psychological problems or unhealthy phenomenon, through effective self-
psychological adjustment. We should train college students to be in good health
and to have psychological quality, thereby becoming the new talents of social
development in the future [3, 4].

71.2 The Definition and Principle of Self Management

Self-management can also be called self-regulating, self-control, self-directed
and so on. It is an important component of the advanced capabilities. In simple
terms, it means people have the freedom to manage [5]. For college students, it is
the ability to play with initiative to strengthen self-discipline and make progress
in their own learning, work, life, etc. In order to achieve self-management and
improve the results. Self-management is the individual regulate their own ideas,
goals, behavior and mental performance, and organizes, manages, constraints, and
inspires themselves.

Combined with modern management science theory and contemporary char-
acteristics of the students, college students need the necessary self-management
principles of conduct to restrain themselves.

Firstly, follow the principle of self-awareness, which means understanding of
physiology, heart, intelligence, expertise, behavioral characteristics and the cogni-
tion of surrounding environment. It is the basis of self-management and correct
evaluation from the objective and subjective understanding of their own.

Secondly, follow the principle of self-motivation, which is a state of mind to
achieve their goals, dreams and be able to produce a driving force to promote them
to maintain a positive mental outlook.

Thirdly, follow the self-adaptation principle, which means adaption to society
and adaption to their conditions, and to adapt to the system itself. This requires the
ability to quickly adapt to the surrounding environment and the driving force to
take the initiative to change things around.

Fourthly, follow the principle of self-regulation, which means the adjustment
of human condition and attitude. Maintain a good psychological and physiological
state and an upbeat mood.
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Fig. 71.1 Three stage of
psychological adjustment

Fifthly, follow the principle of self-control, which means constraining their own
behavior, ethics, constraint, and setting a noble life and values.

Therefore, self-management must be an effective overall system, with com-
plementary characteristics and promoted features. Students must have an effec-
tive management of their own, in order to achieve all-round development and
healthy growth. Based on the on the principle of self-management of Rosa Say,
this paper combines the whole process of adaptation of mental health to conclude
that college students’ psychological adjustment needs to be based on the principle
of self-management to realize self-psychological adjustment. Self-management is
the process in which people work, study and plan, and means the implementation
of regulation and, ultimately, the process of evaluation and reflection. From the
perspective of self-management, we have come to three stages of psychological
adjustment of college students: self-planning, self-regulation and self-evaluation,
which are shown in Fig. 71.1.

71.3 Psychological Quality Index System

Many factors affect students’ psychological health and they have complex struc-
ture [6]. Only through multi-angle and multi-level thinking to design psycho-
logical quality indicator system, can we accurately analyze the students’ mental
health problems, and can they effectively carry out the psychological adjustment
activities in order to achieve self-psychological adjustment and achieve the mental
health. Therefore, the first mental quality research and analysis to determine the
quality of students’ mental structure should be able to find the direction of psy-
chological adjustment. The first thing is the design of the questionnaire, based on
psychological quality factors and indicators of evaluation of each factor which are
set to five levels according to the five-point scale [7]. They are “not important, less
important, average, more important, very important”, and the corresponding score
are 1, 2, 3, 4 and 5 points. Through expert scoring, we draw students’ psychologi-
cal quality index score, which are shown in Table 71.1.
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Table 71.2 College students’ psychological quality indexes explained variance sum

Initial eigenvalues Extraction of square load
Total Variance (%) Cumulative Total Variance (%) Cumulative
variance (%) variance (%)
1 20.152 49.516 49.516 23.152 47516 48.516
2 7.384 14.010 63.526 9.384 15.020 56.526
3 5.173 9.863 73.389 4.173 8.873 74.389
4 3.048 6.341 79.730 4.048 7.351 69.740
5 2.730 4.986 84.716 5.739 7.986 74.716
Rotating square load
1 9.762 30.021 30.021
2 5.811 21.14 51.161
3 5.019 12.981 64.142
4 0.698 10.942 75.084
5 3.013 8.997 84.081
100 .
g0 m S
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20 } m S¢
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1.Total 2.Variance 3.The cumulative variance

Fig. 71.2 The variance sum of students’ psychological quality index factors

71.4 Research Methods and Data Analysis

Analysis of correlation coefficients (CITC) by SPSS analysis software on students’
psychological quality indicators for the overall project has removed some irrele-
vant factors; a KMO = 0.911 (larger than the standard 0.5), Cronbach’a 0.976,
with an excellent letter degrees. The Chi-square value (Bartlett test) and 4312.529
is zero compared to the index factors derived from observations of the signifi-
cance, so the factor analysis can be used for data analysis [8] (Fig. 71.2).

As is shown in Table 71.2, the first factor’s eigenvalue is 9.762, accounting for
30.021 % of the total variance. And 1-6 factor account for 91.593 % of the total
variance of the eigenvalue (greater than 60 % of the standard). Remove the factor
of only a few per cent of the explained variance, so the students’ psychological
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Table 71.3 Psychological quality indicators after the rotated factors

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
X210.879 X360.810 X340.873 X50.915 X20.874 X14 0.902
X220.856 X120.781 X350.861 X4 0.804 X10.851 X110.716
X26 0.801 X16 0.737 X370.721 X80.719 X6 0.730 X300.682
X200.791 X150.712 X33 0.579 X3 0.656 X190.571
X240.783 X13 0.683 X18 0.476 X9 0.599

X290.759 X16 0.645 X70.537

X280.737 X320.629
X250.727 X310.603
X230.694
X270.681
X100.632

msi1

JIlIIIAI.ll_!

Factorl Factor 2 Factor3 Factor4 Factor5 Factor 6

Fig. 71.3 Psychological quality indicators after the rotated factors

quality indicators only taking six factors would be sufficient. The variance of the
cumulative contribution rate retain their values before and after factor rotation.

Table 71.3 is obtained by the maximum variance or the rotation method with
rotated factor loading matrix to get the final six factors, namely personality, adapt-
ability, self-control, skill, interpersonal skills, and self-improvement capability
(Fig. 71.3).

71.5 Conclusion

Social competition is very fierce, and under the great pressure, the students
should adopt an appropriate way to make self-psychological adjustment for
their own psychological problems from six aspects: psychological quality of
character, adaptability, self-control, skill, interpersonal interaction ability, and
self-improvement. Self-management is the most effective way and means for
the psychological adjustment of college students. The psychological adjustment
of college students is not a simple matter, but a comprehensive and systematic
process, and it requires self-planning, self-regulation and self-evaluation to
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finish the gradual implementation. Society, universities and families should give
more guidance for college students; give full play to college students own sense
of self-management, so that they can guide them to deal with mental illness and
bad mood. Then they can continue to enhance and integrate into society, so that
there are able to have healthy psychology and actively carry out independent
learning, and constantly improve themselves and improve their core competi-
tiveness, so as to get a better place in society.
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Chapter 72
Study on Cooperative Learning Teaching
Mode in University Tennis Teaching

Nian Tang and Peng Li

Abstract The teaching reform in physical education curriculum not only
requires advanced theoretical guidance, but also requires successful experiences
as a support. Therefore, based on common college tennis teaching practice, we
dialectically absorb the previous existing cooperative learning research results
and analyze the theoretical basis and advantages of the cooperative learning
teaching mode and experimental research is conducted in practical teaching so
as to release the long-standing shackles of traditional teaching mode on students’
emotional culture and creative thinking to further explore the impact of this mode
on the student achievement, interest in learning, attitudes, group cohesion, abil-
ity to cooperate and analyze problems, etc. to serve as a reference for the reform
of China’s physical teaching mode to further perfect and enrich the physical
teaching theories and practices to promote sustained, healthy and effective devel-
opment of the physical education.

Keywords Sport ¢ Tennis teaching ¢ Cooperative leaning

72.1 Introduction

There are connections and differences between tennis teaching and other sports.
The tennis teaching has its own unique sport characteristics and technical
requirements [1]. The doubles and team projects in tennis sports are helpful for
cultivating the students’ collaboration sense and collective spirit, providing pos-
sible theories and preconditions for applying cooperative teaching mode in teach-
ing. As a new teaching mode, at present, there have been studies on how to apply
it in basketball, volleyball, aerobics, dancesport, swimming and table tennis [2].
However, there are very few studies on how to apply it in tennis teaching. The
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existing studies have shown that, compared to the traditional teaching mode,
the cooperative teaching mode is not only able to well compensate the defect of
knowledge unilaterally imparted to students by teachers and passively accepted
by students but also more focus on the interaction between the students. It is help-
ful for building three-dimensional teaching structure in which not only teaches
interact with students but also students can interact with students to apply this
new mode in classroom teaching [3]. Therefore, in the cooperative tennis class-
room teaching, the teacher is not the only information source any longer. This
new mode enables students to guide each other, judge each other, teach mutu-
ally and learn from each other. Thus, in the classroom, the students become the
director promoter and consultant while the teacher plays in the role of direction,
stimulating the motivation, assessment and promotion. Practice has proved that:
different from the traditional teaching mode in which the teacher is absolutely
authorized, this new mode is not only more helpful for stimulating intrinsic learn-
ing motivation in students, making students take more initiative to explore knowl-
edge and skills, strengthen team spirit and set up the belief of life-long study but
also enables sports workers reasonably change the methods of teaching and learn-
ing so as to prevent any student from leaving behind and achieve the purpose of
obtaining great teaching effectiveness [4].

Based on common college tennis teaching practice, by dialectically absorbing
the previous existing cooperative learning research results, this essay analyzes the
theoretical basis and advantages of the cooperative learning teaching mode [5].
Experimental research is conducted in practical teaching to explore the practical
value of the application of this new mode in tennis teaching mainly from the per-
spective of the impact of this mode on the group cohesion and cooperation ability.
This study is to serve as a reference for the reform of China’s physical teaching
mode to further perfect and enrich the physical teaching theories and practices to
promote sustained, healthy and effective development of the physical education.

72.2 Impact of Cooperative Learning on Results of
Learning Tennis Technique

The tennis learning mainly refers to tennis technique learning and tennis theory
knowledge learning. Tennis technique learning means a process to search, imitate
and obtain tennis sports knowledge useful for the learner in the tennis classroom
teaching environment and digest and absorb and incorporate it into the learners’
sports technique orbit thereby enhance their tennis sports ability. In this study, the
tennis technique learning mainly refers to the forehand technique while the tennis
theory knowledge learning mainly refers to explanations, views and understand-
ings of various theories about forehand techniques.

Scores on tennis techniques obtained by students in the experimental class in
which cooperative learning mode is applied are different significantly (p < 0.01)
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from that obtained by the students in the control class in which traditional teaching
mode is applied. The reasons are analyzed as follows. Why? I think, its reasons are
as follows:

72.2.1 Collective Goal-Oriented Motivation

Collective goal as a orientation means that in a cooperative learning class, the
learners are able to and willing to follow the awareness and behaviors to strive
for the final learning goals of the entire class. The collective goal-oriented motiva-
tion makes a person have a definite goal and learning awareness. To increase the
group scores as a goal, every person in the group does not only be very strict with
their own learning but also like to help others and make efforts to contribute to
the group. This forms a virtuous circle. Therefore, personal achievement has been
naturally improved.

72.2.2 Roles of Knowledge Sharing and Active Cooperation

Knowledge sharing means sharing or use the knowledge together. In the experi-
mental class in which the cooperative learning mode of tennis teaching is used,
the knowledge sharing and active cooperation require students to communicate
fully with each other, use and share the tennis knowledge, techniques and cultures
they have learned and even the field equipments. The sharing and use of the ten-
nis knowledge together by the students makes it possible to share the sharing of
the tennis techniques, facilities, equipments, etc., not only enriching to the greatest
extent the tennis learning resources and the perspectives of the problems but also
enabling the students to share to the greatest extent all the resources required in
the tennis learning and thus, promoting the learning.

72.2.3 Informal Tennis Monitoring Effect in Cooperative
Learning

Informal tennis monitoring effect means in the cooperative learning of the tennis
techniques, informal monitoring, supervision and management between students
at the learning site or some special link and process so as to make the learning out-
comes reach the targeted goals. By experiment, I have observed that, the elements
constituting this informal monitoring network mainly include language supervi-
sion, technique comparison and technique correction. In the language supervi-
sion, students usually encourage each other with, such as, saying ‘come on’ in
practice. In terms of technique comparison, students often say ‘Look, I just do it
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like that’. In terms of technique correction, students usually use short sentences to
remind of the learners. For example, when learning the forehand swing technique,
the students who have mastered this motion may shout to the ones who have not
mastered it “Swing the hand to the ear”. In the process of cooperative learning of
tennis, the students in the experiment class communicate with each other while
playing a role in learning monitoring. This monitoring effectively has prevented
such “pseudo-cooperation” phenomena as passive learning, desert and unable to
concentrate in tennis class and has increased the efficiency of learning tennis.

72.2.4 Positive Role of the Technique Leaders

The technique leaders mean the ones who are able to master the techniques learned
in the tennis learning firstly and have the ability and quality to positively guide
and help other learners to learn. In the tennis class, the technique leaders usually
are learning activists, active students in class, enthusiastic students and students
take the lead. In the traditional technique teaching, teacher demonstrates the tech-
nique motion to the students before the students practice and mainly by feedback
of the teacher. Therefore, the ratio of the teacher and the students is 1:30. Thus, the
teacher is unable to teach every student personally. Many students are unable to
absorb 100 % of the contents the teacher impairs and complete 100 % of the task
arranged by the teacher. In the experiment class in which the cooperative learn-
ing mode is implemented, what the teacher faces is a group and makes full uses
of the wisdom of the group members. This requires there is a reliable ‘technique
leader” who is able to master the motions the teacher demonstrates firstly and has
the ability and quality to guide and help other members to learn in every group.
The technique leader plays a role in ensuring definite tasks are assigned to every
group and each group helps each other complete the learning tasks. In this way, the
ratio of the teacher and students is 1:6. This helps effectively to solve the problem
that teacher is unable to teach each student in person.

72.2.5 Cooperative Learning can Make Full Use
of the Teaching Space and Time

As all knows, in most of China’s colleges and universities, a problem tennis teaching
commonly faces is high-enthusiastic students, insufficient venues and insufficient
teaching time. Take this study as example, in every semester, there are 30 students
per tennis elective class while only 3 pieces of venues are available of teaching
use. Thus, a problem in teaching that only about 8 or 9 students are playing ten-
nis and other 22 or 21 students are waiting beside arises. This teaching environment
extremely tests the organization capacity of the tennis teachers. The in cooperative
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learning mode, every group is a practice unit, in which, every member has his own
definite tasks. Although it is not the turn for a member to play tennis, he also helps
others to correct the motions, thus, he increases his understandings about the tennis
techniques, which greatly reduces the time wasted in changing students to play ten-
nis during which no one play tennis. Meanwhile, it is also a learning process for the
students observe the batting process by his companions. The observer must image
the correct motion before he makes accurate and careful judgements.

Theory is the systematic summary about the natural and society knowledge
summed up by the people from the practice. The tennis theory is the abstract, gen-
eral and systematic statements and explanations about tennis, such as forehand
swing technique, backhand swing techniques, serve technique, smash technique, etc.

At the end of experimental teaching, the students are tested in terms of the basis
tennis theory knowledge and motion tips and other relevant knowledge, which
has shown that, the students in the experimental class not only master the theory
knowledge better than the ones in the control class do but also understand the
tennis as a sport more completely and profoundly significantly, especially, much
more quickly understand the movement principle of the tennis technique motions
and master the applications of the techniques. In the same time period, the stu-
dents in the experimental class more accurately master the motions and complete
the motions in higher quality than the ones in the control class. In the tennis tech-
nique learning, the master of the techniques may also reflect in the understanding
of the theory knowledge of the tennis techniques, such as some basic sports bio-
mechanics principles. The master of the theory knowledge by the students in the
experimental class in which cooperative learning mode is applied is also different
significantly (p < 0.01) from that by the students in the control class in which tra-
ditional teaching mode is applied.

In colleges in China, the master of the theory knowledge by general students is
not the key content in the physical teaching practice. However, practices have shown
that mastering certain theory knowledge is helpful and meaningful for technique
learning. In cooperative learning, students are required to share learning informa-
tion together to the greatest extent, including naturally the sharing of the theory
knowledge. Although teacher unnecessarily focuses on the imparting of the theory
knowledge in teaching, by cooperative learning, once some student sums up some
elements, characteristics, natures and laws in learning the tennis techniques, this will
be inevitably provide some help for cooperation learning team to learn techniques.

72.3 Impact of Cooperative Learning on Interpersonal
Skills

Generally, interpersonal skills, also known as interpersonal communications, refer
to a process in which individuals convey some information to other individuals
by language, text or physical movements, facial expressions and other means.
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Usually, interpersonal communications rely on the following conditions: (1) The
one who convey the information and the one who receive the information under-
stand the information consistently. (2) There is information feedback timely during
the communication process. (3) Adequate communication channel or communi-
cation networks. (4) Certain communication skills and communication willing.
Interpersonal skills are the necessary skills for the college students to meet the
needs of the social development. It is very important to improve the interpersonal
skills of the modern college students.

The cultivation of the interpersonal skills of college students is mainly achieved
through such two aspects as learning knowledge on interpersonal skills and culti-
vating interpersonal skills. The knowledge on interpersonal skills mainly includes
the interpersonal psychology knowledge and social etiquette knowledge imparted
in class and learned after class. Cultivating interpersonal skills is realized mainly
by the following ways: consulting individuals and groups of college students,
strengthening the construction of the class as a collective, strengthening the con-
struction of the dormitory cultures, guiding the activities of student societies.

In terms of cultivating the interpersonal skills of college students, tennis class is
also an important way to cultivate the interpersonal skills of college students. As a
curriculum, the special learning atmospheres created by the uniqueness of the ten-
nis sports is also helpful for cultivating the interpersonal skills of college students.
In this study, interpersonal skills mainly refer to such five aspects between stu-
dents as active exchanges, adequate refusal, self-disclosure, conflict management
and emotional support.

Firstly, the learning of the concept of cooperative learning is promoted by inter-
personal communications in teaching. Therefore, cooperative learning is help-
ful for promote the interpersonal skills of the college students. Different form
the traditional teaching class in which competition plays an essential role in the
classroom. Others’ success means the failure of themselves, as they may think.
Thus, the students who get high grades study very hard and are afraid of being
exceeded by others while those students who are poor in study are very keen to
be concerned about. But it turns to be counterproductive usually. Serious polariza-
tion exists in terms of both achievements and psychology. But the evaluation in the
cooperative learning is based on a group as a unit. So the phenomena discussed
above do not exist in cooperative learning, because in a group, a person’s suc-
cess is not a real success. Only all the members in a group work together can best
achievements be achieved.

Exactly because the interpersonal skills between students have been improved,
students can help each other, learn from each other and share resources together.
Thus, not only a good learning atmosphere is created but also the personal
achievements have been improved indirectly. After the experiment, the students
in the experimental class do not only have cooperation awareness and behaviors
in class, but also support each other and cooperate mutually in the discussion of
problems, learning and work after class. They continue to follow the spirit and
essence of cooperative learning and apply them, which achieves good results
among students.
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Members in a group reestablish new relationships and feelings mutually and
created a harmonious cooperation atmosphere during the process of mutual under-
standing and mutual help. Thus, they gradually apply this to all aspects of the life.
It is good for the development of both themselves and others.

72.4 Impact of Cooperative Learning on Group Cohesion

Group cohesion means the attractiveness and solidarity of the group to every
member and the degree and strength of mutual relying, mutual coordination and
mutual solidarity between group members.

View of constructivist is that learning is a constructive process by internaliza-
tion, reorganization, operation and active exchanges of each student in his own dif-
ferent knowledge world. This has shown the dominant position of the students in
the learning activities. Therefore, the teacher shall fully set up in teaching educa-
tional idea of “Student-Centered” and actively carry out the teaching concept of
extracurricular cooperative learning.

Organize cooperative learning after class. Then, students gradually may look
the extracurricular cooperative learning group as his own control collective. Some
group