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Preface

The 2011 International Conference on Business, Economics, and Financial Sciences,
Management (BEFM 2011) will be held on December 30-31, 2011 in Jeju Island,
Korea.

Management in all business and organizational activities is the act of getting people
together to accomplish desired goals and objectives using available resources
efficiently and effectively. Management comprises planning, organizing, staffing,
leading or directing, and controlling an organization (a group of one or more people or
entities) or effort for the purpose of accomplishing a goal. Resorting encompasses the
deployment and manipulation of human resources, financial resources, technological
resources and natural resources.

Since organizations can be viewed as systems, management can also be defined as
human action, including design, to facilitate the production of useful outcomes from a
system. This view opens the opportunity to 'manage’ oneself, a pre-requisite to
attempting to manage others.

BEFM 2011 will be the most comprehensive Conference focused on the various
aspects of advances in Business, Economics, and Financial Sciences, Management.
Our Conference provides a chance for academic and industry professionals to discuss
recent progress in the area of Business, Economics, and Financial Sciences,
Management. The goal of this Conference is to bring together the researchers from
academia and industry as well as practitioners to share ideas, problems and solutions
relating to the multifaceted aspects of Business, Economics, and Financial Sciences,
Management.

Topics cover Banking and Finance, Business and Industrial Marketing, Business
Development, Business Ethics and Anti-corruption, Business Process Management,
Computational Economics and Finance, Comparative Economic Systems, Consumer
Marketing, Corporate Finance and Governance, Crisis Management, Development
Planning and Policy, Economic Development, Economic Methodology, Economic
Policy (Fiscal Policy/Monetary Policy etc), Economic Systems, Financial Economics,
Financial Systems Development Growth, Aggregate Productivity, Household Behavior
and Family Economics, Information Management, Innovation and Technology
Management, International Economics, International Finance, Islamic Finance and
Banking, Knowledge Management, Labor Economics, Law and Economics, Market
Structure and Pricing, Measurement of Economic and Social Performance, Prices,
Business Fluctuations, and Cycles, Production and Organizations, Public Choice, Public
Economics, Public Finance, Regional Economic Development, Regulatory Economics,
Strategic Management, Technological Change; Research and Development, Tourism
and Hospitality Management, Transparency and Accountability, Welfare Economics.



VI Preface

We encompass lots of papers in the related fields. To ensure the high quality of the
proceedings, each paper has been strictly peer-reviewed, and low quality ones have
been rejected.

I express my deep gratitude to all contributors of this book who worked very hard to
make this project successful. If our efforts came to the present result, it was not without
ideas, encouragement and support from Springer.

Min Zhu
Publication Chair
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Health Economics and Management Framework Based
on Chongqing Regional Health Information Platform

Ping Cheng

The Key R&D Center for Finance of Chongging,
Chongqing University of Technology, Chongging, China
Chgpg2006@163.com

Abstract. The hospital health economy management mainly take is appraised
the object the economic efficiency as the core goal, but regarding the hygienic
economy management most core health resources disposition management,
medical and health organization economy contents and so on management
target and method has not involved nearly completely. Changes the work based
on the national new medicine for the background medical department
Chongging four experiment site project, analyzes the new medicine to change
the economical management question which under the background various
medical and health organization faces, proposed one based on the Chongqing
region health information platform hygienic economy management frame. The
expectation through this article research, can promote our country's hygienic
economy supervisory work, makes a contribution for our country's medicine
health organizational reform.

Keywords: medical institutions, regional health information platform, economic
management, framework.

1 Introduction

Over the past 40 years, the vast majority of countries in the world rapid increases in
the cost of health care, health economics and management in the management of
health care is becoming more and more prominent. Distribution of social resources to
the health sector, as well as the resources within the health industry on how to
configure, determines the overall accessibility of health services and social fairness,
as one of the core elements of health service management.

Our country's medical and health organization overwhelming majority all is the
public welfare institution, theoretically the medical and health organization the major
part resources should certainly originate from the financial payment, but as a result of
the historical reason, in our country reform and open policy flood tide, the medical
service organization lost “the public welfare” gradually the nature, the hospital
economic efficiency has once become the hospital superintendent and the public
health policy-maker with emphasis consideration major event, has neglected the
medical service organization essence was provides the public welfare for the people
medical safeguard to serve this core question, thus caused the hospital construction
and the national health service develops moves towards the wrong road, “saw a doctor

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. I—E.
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



2 P. Cheng

difficultly, to see a doctor expensively” becomes affects our country socialism
enterprise to develop, the influence society harmoniously One of important reasons.
CPC Central Committee and State Council in March 2009 release of "new medical
reform" policy made it clear that the deepening health system reform must adhere to
the guiding ideology of the public nature of public health, The "universal access to
basic health services as the fundamental starting point and goal, from the reform
program design, health system was established to service system should follow the
principle of public welfare, health care system as the basic public goods to all
people". At the same time published the programmed for the medical and health
system focused on implementation in the near future (2009-2011), further clearly
proposes that the key to resolve the masses more "difficulty and high cost of"
problem. To solve the "high cost" we'll have to cut overall health care costs of the
community to address the "difficulty" is solve the accessibility problems of medical
services, these two issues are the core elements of health economics and management.

Our country Hospital informationization construction starts from on century 80's to
start, at the end of the 90's enter the informationization construction the fast
development time, in the recent ten years enter the comprehensive construction the
high tide. The majority are from the hospital information system, the progressive
development financial management began to medications essay management, clinical
information management, individual hospitals, such as the "Digital hospital" to build
a comprehensive hospital business management system. However, the process of
building the hospital decision-makers in the hospital ignored the medical and health
services in the "public interest" requirement, which the hospital management of major
health economic evaluation of the object to be the core economic objectives, specific
performance for all types of medical income, net of computable costs assigned to the
department by a certain percentage or staff, so-called "performance appraisal”, but the
core of economic management for the health of medical and health resources
management, health care institutions and methods of economic management
indicators and almost entirely not involved.

Medical and health institutions of economic management of health care not only to
monitor the economic performance within the organization, but also to a shift of
resources within the region on how to configure the health care industry, health
industry, how to configure the internal resources to healthcare facilities, medical staff
and medical services within the scope of people's problems. Therefore, this article
changes the work based on the national new medicine for the background medical
department Chongqing four experiment site project (Ministry of Finance, the medical
department 2010 [wealth society 2010) 270th document), includes specifically based
on the electronic healthy file, the electronic medical record, the outpatient service
overall plan management basic unit health information system constructs the
experiment site project, the public hospital long-distance medical consultation system
experiment site project, county level hospital ability constructs the experiment site
project, the village clinic constructs the experiment site project and so on is a
background, through analyzes the new medicine to change the economical
management question which under the background various medical and health
organization faces, proposed one based on the Chongqing region health information
platform hygienic economy management frame. Hope that through this study, for the
country's health system reform, to make a contribution.
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2 Health Economics and Management Framework Based on
Regional Health Information Platform

Take the Chongqing region health information platform as the foundation, analyzes
health economical data which various medical and health organization produces,
studies each kind of hygienic economic indicator and the hospital health economy
management level relevance, seeks under the new situation the medical establishment
health economy management suitable target and the inspection means, unifies various
medical establishment medical service safeguard service to complete the situation, for
the establishment city, the area county two level of government health resources
disposition decision analysis system, is the realization “everybody enjoys the basic
medical health care” the goal builds the solid foundation.

2.1  Health Demand Appraisal Target and Method

Hospital coverage within the actual medical needs of the population, and basic health
care needs and population, age distribution, the spectrum of disease epidemiological
indicators, such as personal or household income, medical care prices and other factors
related to the study on the establishment of mathematical model for evaluating medical
needs, the indicators for correlation with the actual occurrence of medical business, the
filter that can reflect the residents ' medical needs indicators and methods.

2.2 Overall Medical Service Cost Appraisal Target and Method

Medical cost includes direct medical cost and indirect medical cost. The direct
medical cost refers to the patient to receive a medical examination - cures the medical
expense which the entire process produces, the indirect medical cost includes the
opportunity cost which the patient receives a medical examination occurs (choice
different medical establishment difference which possibly creates to seeing a doctor
result), the time cost (except receives a medical examination beside time which itself
spends, but also includes time and so on transportation, line, appointment, thus as well
as treats many times causes disease to progress influence disease extension to turn
over to with change and so on prognosis costs), the family member and the relatives
and friends revolve the transportation which the patient receives a medical
examination occurs, to delay work, nursing, the nutrition, miss a mealtime and so on
the overhead costs and so on. This topic will choose 2~3 kind of different types
diseases to take representative, will study disease overall medical service cost
assessment method, the screening being suitable appraisal target, exploration
establishment disease diagnoses the overall medical service cost the appraisal system.

2.3  Medical Effect Appraisal Target and Method

Health of the residents of quantitative currency value is often difficult to use the method
for the assessment, and use of cost-effectiveness analysis method to study achieved the
expected individual health goals, and explore the cost of health care commensurate with
different medical institutions, establish a set goals for different grades and different levels
of health-care institutions medical effectiveness evaluation indicators and methods.



4 P. Cheng

2.4  New Medical Measure Appraisal Target and Method

Using the cost-utility analysis methods to study a single comprehensive medical
measures of medical items or specific cost of each additional quality-adjusted life
years, exploring material impact indicators and methods for evaluation of new
medical projects, further explore the establishment of a new type of medical projects
economic efficiency forecast and analysis of indicators and methodologies.

2.5 Region Health Economy Macroscopic Economy Monitoring Method

In Chongqing's regional health information platform based on the select similar
business of diagnosis and treatment in medical institutions at all levels horizontal
comparison of economic indicators, focusing on monitoring of similar indicators in
more than four projects, diagnosis and treatment of patients, prescriptions, medicines,
and other activities of economic indicators. To single prescription costs monitoring
for cases, can statistics a medical institutions (for doctor), and a regional (for doctor
or medical institutions), and city (for doctor, and medical institutions or County
Health Council) in the single prescription over four min bit number of amount, over
four min bit number amount of prescription is included monitoring range; and as filter
focus monitoring of check project, both can select price over all check project in the
over four min bit number of project, also can select open single frequency (number)
over four min bit number of project for regulatory ; Such as drugs, you can select in
the median frequency on more than a quarter of prescription drugs, you can also
choose to, you can also select unit price, you can select indicators such as cost,
monitoring of the same type of data than the previous four prescriptions, doctors, and
so on. Through this class designed specifically for high-cost medical behavior of
monitoring, sustainable, reduce health care costs, guaranteed limited medical health
funds as possible can be used properly, thus filtering out regional health effective
indicators of economic macro-management, establish a set of macroeconomic
management.

2.6  Economic Evaluation of Medical and Health Institutions

Uses the crosswise contrast, the longitudinal contrast, the longitudinal contrast
crosswise analysis and so on the many kinds of method appraisal similar medical
establishment's hygienic economic effect. Crosswise contrast analysis method main
appraisal single doctor makes out bill or list with this medical establishment, the
home court county, the whole city average level comparison (inspects doctor's
medical efficiency), single medical establishment and home court county, whole city
scope average level comparison (inspection medical and health organization's medical
efficiency), some area county and whole city scope average level comparison
(inspection area county health bureau's supervising and managing level).The
longitudinal contrast analysis mainly is this medical establishment when the time data
and the history the data carries on the contrast same time, thus contrast analysis
medical establishment health economy management level historical change.Then the
longitudinal contrast crosswise analysis unifies the longitudinal contrast analysis and
the crosswise contrast analysis, the contrast single patient, the single kind of disease,
single doctor, the single medical establishment, the sole area county and the history in
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the data average level compares same time, and carries on the comparison with the
longitudinal contrast analysis result, may inspect doctor, the medical establishment
health economic efficiency improvement degree.

3 Conclusion

Based on the regional health information platform of Chongqing health economic
management framework can help build up a set of Chongqing medical institutions
based on the health of economic management method suitable, sure a batch of
effective to evaluate the effect of health resources use hospital microeconomics
evaluation tool, single out a set of effective cost-benefit analysis, cost-effectiveness
analysis, medical and health supplies-demand analysis, medical behavior many
aspects such as the marginal cost of health resources evaluation of the use effect of
the economic index, the competent industrial department of health of Chongqing city
efficient allocation of resources provide health range decision support. In addition, in
this paper on the basis of research achievements, can develop the relevant software
system, according to the theme of the selected establish a series of theme database,
according to the statistics of the different dimensions and particle size generate
statistics analysis report at all levels, the internal relationship between the index, with
more convenient and effective services in health economic management.
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The Strategic Thinking of the Economic Transition
in the Economic Zone on the West Side
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Abstract. The Economic Zone on the West Side of the Taiwan Straits, taking
Fujian province as the main body, spans multiple administrative regions in
China. In accordance with the law of market economy and intra-economic links,
the zone will break through the boundaries of administrative regions and
progressively establish inter-provincial economic regions, the economic
transitions are an internal requirement of economic development in the zone.
Based on the regional condition, the ways to accelerate the economic transition in
the zone are analyzed from two aspects in this paper, including optimizing the
benefit of the zone as a whole, changing the growth pattern of the traditional
economy, The two ways will promote the transitions and sustainable
development of the economy in the zone.

Keywords: Economic transition, strategic thinking, the Economic Zone on the
West Side of the Taiwan Straits.

1 Introduction

Many scholars have interpreted the economy transition from different angles. It is
considered that the economic transition means one kind of economic operation turn to
another, including the transformation of the economic growth pattern, the driving force
and pathway of economic development as well as the industrial distribution and space
organization[1], or it has the idea that the economy transition has been focusing on
economic life, associated with institutional qualitative change of ensemble, including
change of eco-resources, historical tradition, religion, ideology and national policy[2].
In China, the most urgent task in the transitional process is structural adjustments[3],it
could also say the economy transition is taking economic restructuring as
paramount[4]. Its main purposes are changed from the labor-intensive industries to the
capital-intensive industries, further to technique-intensive industries, resulting in the
increase of regional competitiveness.

The Economic Zone on the West Side of the Taiwan Straits, taking Fujian province
as the main part, covers around the southern part of Zhejiang province, the northern part
of Guangdong province and part areas of Jiangxi province, and relies on the

* Author: Peng-yi Zhu (1968-), male, Associate Professor, School of Economics, Fujian Normal
University. Major in Economics of Management Research.
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circumlittoral center city and urban agglomerations in southeast China to form the
economic zone opening to the world. The north of the zone borders on the Yangtze
River Delta, the south connects the Pearl River Delta, the east is the Taiwan Strists
separated with Taiwanese region, the west is linking the vast inland region through
Jiangxi province, it is the important constituent for the coastal economic belts in China.

“Some opinions about supporting Fujian province to speed the construction for the
Economic Zone on the West Side of the Taiwan Straits” made by the China State
Council [5] (called “Opinion” for short) requires the zone to be constructed in a
“harmonious region” and “sustainable development region”.

At present, Fujian enters a moderately developed economies with per capital GDP of
4800 U.S.dollar, it is key period for going to developed economies. The economic
transition has become an internal need. Based on the regional condition, the ways to
accelerate the economic transition in the zone are analyzed from two aspects in this paper.

2 Optimizing Benefit of the Zone as a Whole

The Economic Zone on the West Side of the Taiwan Straits is consisting of
multi-regions including several provinces and cities, whole optimization can only be
effected through the collaborative process.

Synergetics considered that open systems can become the well-organized structure
by means of synergistic effect of the sub-systems ,it alter the component of dispersion
even mutual conflict into the well-organized join force with whole function[6]. While
the whole function has some new properties, which are never possessed in the
sub-system [7].

Under the background of the economic globalization, the economic advantage is
hard to develop in separate district, and will be well develop in multi-districts formed
high-efficient and high-ordering integration in the cooperative process, exploiting their
regional whole advantage. The zone is facing this situation.

Lin Yi-fu considered[8], the developing country formulates corresponding policy
based on the endowment factor to develop industry of comparative advantage, it will be
able to carry on the industrial structural transition, and surpass the developed country.

There are economic differences in the location, industry and foundation between
sub-regions of the Economic Zone on the West Side of the Taiwan Straits, it should be
optimizing the benefit of the zone as a whole ,cooperating development on the basis of
the regional divided the work, it is useful in complementation of advantages and
realizing the win-win result. At present, the synergic relationship had been developing
in the zone, Shantou city of Guangdong province, Wenzhou city of Zhejiang province
as well as Hunan, Jiangxi, Sichuan, Guizhou provinces participated in the economic
activities of the Economic Zone in different ways. Fujian also adopted a series
measures to provide the good environment for cooperative development. But
consolidation of cooperative relation requires operating mechanism of the government
alliance and enterprises linkage.

The government alliance formed into the union of the administrative units under the
principle of “voluntary participation, advantages complementation, mutual benefit and
result in win-win”, it is the most important to find out joint benefits in the alliance. The
“Opinion” points out that the Economic Zone on the West Side of the Taiwan Straits
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should become “the new open comprehensive passageway for the serving development
of peripheral region ”,it will make the biggest joint benefits for the every member in the
zone. thus, administrative organs in the zone should initiatively let a portion of the
powers to the alliance, which owns moderate decision-making power, and formulates
out the regional policy of industry, investment, finance and tax, benefiting cooperative
development, forming ‘“‘self-organization” of regional economic cooperative system,
insuring the fair usage of “new open comprehensive passageway”, sharing the result of
cooperative development, it still needs the certain binding force as “laws” in the
process of the coorperative development, implementing the valid monitoring.

The enterprises linkages develop cooperative activities with the fluxion of
productive factors and optimizing recombination of industry by means of network,
resulting in optimized benefits of the industries as a whole. Such as the large enterprise
groups and the trade associations of trans-regions break through limits of the
administrative units, and unite relevant industries with divided the work and the
cooperation in the different region, carry out optimization of the whole industrial chain
for the biggest commercial interests. It needs to give the enterprises with the fair market
environment, pledge the enterprises to the dominant position in the market.

3 Changing the Growth Pattern of the Traditional Economy

Nowadays, the model of economic development should be changed from the driving
growth into the innovating growth, from great investment of the capital, energy, raw
material and labor force into the technical progress.

The United States, Japan, Finland are widely recognized as the innovative countries
in the world, their technology contribution to economic development generally reached
above 70%. In Fujian province, the innovated force was rather weaker, the combination
of technology and economic appeared in the loose status, the application, conversion
and popularization of technological achievements were moving ahead slowly, the
innovative ability needs to strengthen urgently.

The enterprise is the main body of innovation, it is necessary to strengthen the
consciousness of innovation, arouse the new vitality of innovation, built up support
ability of innovated technology by the various measures, enhance the technological
element of product, strengthen the level of high-tech products, cultivate a batch of
brand products with proprietary intellectual property rights and high affixture value,
entering into the international high-end market. For example, the Fu-Yao company
group was a small factory located village, it produced the water meter glass originally,
they carried out the technical innovative strategy, annual investments of science and
technology, the replacement and reformation of equipment and the personnel training
had reached 7% of sale sum, some techniques have reached to the advanced level in the
world nowadays, they have been developing into a transnational large enterprises with
total assets of 8 billion RMB.

The enterprises should be the division of labor and cooperation in the innovative
activity, the large enterprises should establish organization for research and
development, the medium and small-sized enterprises should participate in division of
work and cooperate with the large enterprises to accept the diffusion and transferring of
technology from the large enterprises, sharing the innovative result.
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The technique innovations express the characteristic of knowledge overflow and
transfer and technological diffusion. .Porter considered [9] that any traditional
industries with the knowledge and technique can become a technology-intensive
industries with an international competitiveness. It demands to foster the development
of knowledge service industries vigorously, speed up the construction of platform for
technological innovation, playing a role of development ,cooperation, achievements
conversion, intermediary services of science and technology, and sharing technological
resources.“Straits Item Achievement Trade Fair, China”(brief named “6.18”)
highlights the function of platform of technological innovation. In 2009, signing joint
contract and the negotiated item had 5008 ,total investment reached 88.6 billion RMB,
it promoted effectively the commercialization of research achievements,”6.18” has
become the important carrier with technological innovation and economic structural
adjustment on the West Side of the Taiwan Straits.

It is necessary to establish alliance constituting of the university, research institute
and enterprises to research common, key and foresight technology for upgrading
production level and adjusting industry structure. The industries would be changed
from simple “processing workshop” to “innovation base”, from the scale speed growth
to the quality benefit growth. The independent innovation ability for industries will be
enhanced.

In order to technical innovation, the incubate enterprise groups of advantage
industries such as photoelectricity, electronic information, bio-medicine, energy-save,
environment protection and resource recycle were established in “Business Incubator
for Returned Personnel of Xiamen”, more than 200 the medium and small -sized
enterprises of science and technology intensity appeared “making wings from worms”,
the incubated enterprises had 400 or more, they manifested combining innovation of
science and technology with economy.

It is imperative to create social atmosphere for technical innovation, promote the
supporting capacity of independent innovation in the region, guarantee the intelligent
rights of scientific and technical personnel and the interests of brand product in the
enterprises, reward the contributor who can be independent innovation, cultivate the
innovated and enterprising talents, import the advanced technology and talented
person, encourage a batch of leading enterprises of the province formed a coalition with
the same trade of the overseas excellent enterprises, promoting the independent
innovation ability. For example the Hai-Tian Light Textile Group of Quanzhou city
cooperated with E.I.LDu Pont Company of American produced the new fabric used corn
as raw material, thus it has become the first in China and the second in the world to
produce PTT short fiber manufacturer allowed by the E.I.Du Pont Company and the
one of the main suppliers of Adidas, Nike, Li-ning, Anta which are well-known
business enterprises at home and abroad. It received order form from domestic and
international markets continuously.

The introducing talents and innovations were succeeded in Fuzhou
Bonded-Logistic Park. It had attracted the international well-known shipping company
and logistics enterprises, gathering a batch of logistics enterprises with purchase,
transfer, dispatch and distribution business faced at global markets, importing the
advanced service concept and management technique of modern logistics, promoting
the competitive power of logistics industry. Thereby, it drives more enterprises of
multinational manufacture to assemble on the Park.
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4 Conclusion

At present, the environment of economic development has changed greatly ,the
restriction of the resources and labor force has been becoming more and more stronger,
the capital and technical function is getting greater and greater. At the dawn of 21st
century, the global economy begins to go downwards and trade protectionism becomes
popular again, the exchange rate of the Renminbi (RMB) has appreciated, the economic
transition should be enforced in China. The Economic Zone on the West Side of the
Taiwan Straits, taking Fujian province as the main body, spans multiple administrative
regions in China. There are economic differences in the location, industry and
foundation between sub-regions of the zone, it should be optimizing the benefit of the
zone as a whole ,cooperating development on the basis of the regional divided the
work, and achieving the win-win result by means of complementation of advantages.
The consolidation of cooperative relation requires operating mechanism of the
government alliance and enterprises linkage. The government alliance formed into the
union of the administrative units under the principle of “voluntary participation,
advantages complementation, mutual benefit and result in win-win”, it is the most
important to find out joint benefits in the alliance. The enterprises linkages develop
cooperative activities with the fluxion of productive factors and optimizing
recombination of industry by means of network, resulting in optimized benefits of the
industries as a whole. Nowadays, the model of economic development should be
changed from the driving growth into the innovating growth, from great investment of
the capital, energy, raw material and labor force into the technical progress. The
innovated force was rather weaker, the application, conversion and popularization of
technological achievements were moving ahead slowly in the zone, the innovative
ability needs to strengthen urgently. it is necessary to built up support ability of
innovated technology by the various measures, enhance the technological element of
product, strengthen the level of high-tech products, cultivate a batch of brand products
with proprietary intellectual property rights and high affixture value, and enter into the
international high-end market.
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Abstract. This paper is the first to introduce an experience of the system
structure of venture capital industry in Japan. In addition, this paper provides
some context for understanding the Japanese venture capital industry. It briefly
discusses Japan’s economic difficulties and the role of venture capital in
promoting economic growth. It then set forth a short history of Japanese venture
capital. The heart of the paper is devoted to a discussion of key features of
Japanese venture capital.

Keywords: Initial public offering, Venture capital, Entrepreneur, investment.

1 Introduction

Venture capital has a number of positive features when compared to other forms of
innovation financing and especially debt financing. However the most distinguishing
aspect of venture financing is the rendition of a number of value added services
provided by the venture capitalist to its portfolio companies. In recent study by
Kuemmerle that there are considerable differences in the evolution of venture capital
system in three technologically developed countries, the U.S., Germany and Japan. It
shows that the U.S. alone has a well-developed venture capital system. So in a sense,
the practical and theoretical attractions have a number of countries to try to copy its
mode, and develop their venture capital systems. The Japanese VC industry which had
learned a lot from the U.S. has paid the closest attention to its development. But
according to the study of Clark, there are three major obstacles for Japan to the copy of
a US-style venture capital system, the first of these is the power and adaptability of
large manufacturing corporations, the second great difficulty facing venture capitalist is
the lifetime employment’ system, the third obstacle is the aversion Japanese show to
the contractual business relation on which US-style venture capital depends. So
Japanese venture capital has learned a lot from the US-style, but some features of
Japanese economic and social structure constitute significant obstacles to venture
activity of an US type.

According to research, there are two reasons why the idea of a VC system has
proved attractive to Japan. The first is that, in Japan as elsewhere, technical progress
has given small business new scope, and lessened their disadvantages relative to big
ones. The second is that Japan’s particular circumstances are changing rapidly, in a way
that suggests that a VC system may eventually be both successful and economically
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productive. Although Japanese VC has gone through ups and downs, and grown into a
trillion yen industry and a trillion yen amount of VC’s total investment balance
accounts only 0.2% of GDP in Japan. It shows that there is still an enough room for
further development.

2 Brief History of VC in Japan

When the first VC firm was established, VC was not known in the Japanese business
world. Ever in Japanese history, venture capital even expected to contribute to the
revitalization of Japanese economy. The economic recovery that represents a new era
must be led by new industries. New industries require some amount of new investment
like that of VC. Let’s go back to the development history of Japanese venture industry.

The history of Japanese venture capital industry traces back to the early1970s when
rules for initial public offerings on the Over-The-Counter (OTC) market (later renamed
JASDAQ OTC market) were liberalized. In 1963, Small Business Investment
Companies (SBICs) were set up in Tokyo, Nagoya and Osaka. Capital was contributed
into these SBICs by both local government institutions and local financial institutions
and companies. Twelve years after the SBICs were founded, in 1975, MITI established
the Venture Enterprise Center (VEC), the organization which conducted the surveys of
the performance of medium-sized enterprises. It has become the main source of
information about VC in Japan. Dating back ten years prior to this, there was
completely no available information concerning VC in Japan. During this period, the
first VC firm named Kyoto Enterprise Development (KED) was set up in Kyoto in
1972. Between 1972 and 1974, eight private VC firms(VCFs) were formed by major
banks and security firms. In other words, the major Japanese financial institution
formed VC subsidiaries. In 1973, the largest private VC firm that existing now named
JAFCO was set up by Nomura Securities Firm. So from 1970 to 1973, in these three
years, Japan experienced its first VC boom. In 1983 the Japanese government
deregulated the over-the-counter (OTC) market act. This act made it easies for VCFs to
make investments for new ventures managing toward IPO. So Japan stimulated a
second VC boom. From 1980 to 1985, 68 VCFs were founded. Especially, 14 VCFs
were set up in 1983, 26 VC firms were set up in 1984, 20 VCFs were founded in 1985°.
The major players in this boom were the stockbrokers and regional banks. The six
pre-existing firms expanded their operations. Their goal was to use venture investing to
create relationship with the Small and Medium Enterprise (SMEs). Responding to this
development new stock exchanges were established:Mothers (Market of the
High-Growth and Emerging Stocks) in 1999 and NASDAQ Japan in 2000. They aimed
at making it easier and faster for emerging companies to conduct initial public
offerings. JASDAQ OTC also relaxed its more rigid initial listing requirements. As the
new economy boom deflated and the economy started to slow down worldwide towards
the end of 2000, the Japanese venture capital industry did not remain unaffected, either.
In many respects, Japan is thought to have lost its former competitiveness and there is
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perceived to be a paucity of original and effective solutions to the country’s economic
problems. As such, people refer to the 1990s as Japan’s “lost decade.” However, a
number of changes have been occurring behind the scenes. In 1994, with the growth of
the Internet and the upswing in the Silicon Valley economy, Japanese interest in the
role of VC in facilitating new business formation and the support of start-ups was
renewed. Japanese venture capital industry has welcomed its third boom. But with the
financial crisis in Asia, Japanese economy development falls into the trough, and
continues to downturn. This time, however, the boom occurred in an environment
of continuing stagnation of the economy. But government has introduced a series of
liberalizing reforms aimed at creating an environment more supportive of
entrepreneurship and venture creation. These reforms entailed a series of amendments
to the Commercial Code (where Japanese corporate law is found), as well as
amendments to stock exchange and OTC rules which had created some benefits to the
capital flow of newly and the high-tech enterprises.

3 System Structure of Japanese VC

3.1 Annual Investments in Japan and Western Countries

In 2008 venture capitals invested ¥137 billion, about 30% decrease from the
previous year. 23 new funds were organized, which raised ¥84.8 billion and the average
number of partnership members dropped down from 14.2 in 2007 to 4.5 in 2008. As a
result, investment share of general partners was pushed up to 60.2% (36.6% in previous
year). Between April 2009 and March 2010, 87.5 billion yen in venture capital (VC)
was financed to 991 startup companies, a decrease of 36.8% and 25.9% respectively
compared to the previous year. VC investment appears to be equally stagnant
abroad, as the annual investment amount in 2009 declined at a similar rate in Western
countries.
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Fig. 1. Venture Capital Investment 2003 to 2008
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3.2 Corporate-Affiliated Firms

Through independent partnership are used in Japan, the majority of the VC
organizations are closely affiliated with corporations rather than independent. Many of
the partnership are also, in fact, operated as corporate subsidiaries. These affiliated
firms generally invest their own money rather than that of other investors. While the
VC firms in the U.S, are usually limited partnerships in which one VC firm serves as
general partner and manages a pool of invested money. The pool includes money
invested by the general partner. These firms are called private independent firms.

Stockholder VCs Stockholder VCs
| | | |
| |
Stockholder GP LP GP
| I | |
| |
Portfolio companies Portfolio companies

Fig. 3. VC Organization in Japan

3.3 Investment Stage

Traditionally Japanese VCs invest in the later stage of a firm’s growth. They rarely
invest in new business. They prefer to buy the shares of relatively well-established
enterprises. According to 1998 survey by the VEC, the percentage of companies
receiving investment that was from set up 5 years old was 26%, from 5 years to 10
years was 16.8%, and from 10 years to 20 years was 24.2%, while 20 years old or older
was 30.4%.according to the figures provided by VEC, the percentage of the firms
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funded by VCs were more than 10 years old was over 50%.while in the year 2009, the
percentage from set up 5 years old was 15%, from 5 years to 10 years was 31%, and
from 10 years to 20 years was 32%, while 20 years old or older was 22%.for the stage,
there have no new trend.

3.4 Sectors of New Investment Recipient Companies

As the METT survey suggested, venture capital firms show keen interest in biotech
ventures. The number of Japanese firms investing in this field is indeed increasing
rapidly. While both initial and follow-on investment have plummeted, new investment
in “Industrial/Energy and other ” industries grew in both number and amount, and that
in the number of “Clean technology” companies also improved from 4.6% in the
previous year to 7.2%. From fig. 4, investment amount in “Clean technology” startups
climbed from 4.1% to 5.8%.

Number of companies Investment amount

I |.ife science and

100% Healthcare
80% B [ndustrial/Energy
and other
60% Products and
senders
40% BN [T-related
20% Clean technology
0%

Fig. 4. Initial Investment by Industry

3.5 Investors by Business Category

In Japan there have some regulations that prohibited the pension funds to be invested in
VC, and also families and person are unwilling to bear the risks to invest, so personal
investment ration is relatively lower. VCFs rely heavily on debt financing from banks,
and on money from cautious VCFs that are themselves subsidiaries of banks and
securities companies. As the venture funs invested newly and additionally, looking at
the breakdown of investors from the fig. 5
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B Firm 3%
0y
mi1y O 1% O Bank  27%
O Individual 1%
O 16% a 40%
: LR B Insuranceand Security Company
T %
O Government  16%
O 1%
O 27% Foreign investors 11%

Oothers 1%

Fig. 5. Composition of Investors by Business (amount)
Source: Survey of Venture Capital Investment 2009

3.6 The Exit Way

There are three principal methods of exiting an investment: the first is through an initial
public offering(IPO) of shares to outside investors, the second is by selling the portfolio
company directly to another company, the third is by selling the company back to the
entrepreneur. IPOs are by far the most profitable and prestigious option for the VCs.
For Japanese VCFs, the main exit strategy for VC remains the IPO, and with the recent
downturn in the startup stock markets, VC has shifted away from IPO and into MBOs.

Decline of the VC investment has followed the fall of IPO activity. A number of
corporate and accounting scandals eroded public confidence in the securities market
and consequently tightening the listing requirements reduced IPOs.

IPO activity has fallen sharply since 2007 after the second highest 188 companies
have gone public in 2006. A number of corporate and accounting scandals eroded
public confidence in the securities market and consequently tightening the listing
requirements reduced IPOs. In 2009 Japan saw 19 IPOs, a 60% fall in deal numbers
from previous year, which also saw big decrease. This level was the smallest number
since 1978.

Table 1. Exit Situation of Investment Recipients

2003 2004 2005 2006 2007 2008
PO 427 495 328 345 249 66
Write off, liquidation 186 159 131 179 166 202
Trade sales, Buyback 286 383 359 229 270 323
Other 30 4 43 15 24 79

Total 929 1041 861 768 709 670
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Fig. 6. Number of IPOs 2002 to 2009

1) TSEL, 2 (Tokyo), OSE1, 2 (Osaka), NSE1, 2 (Nagoya), FSE (Fukuoka), SSE (Sappro)
2) Jasdaq, Mothers (TSE), Hercules (OSE), Centrex (NSE), Q-Board (FSE), Ambitious
(SSE), NEO (Jasdaq)

4 Conclusion

In the last few years, Japanese government has recognized the economic benefits of
fostering the creation and development of venture firms, and has applied themselves
assiduously to the task of creating a supportive environment. What’s more, the
government is ambitious to plan to create a large number of venture firms and to focus
on strategic industries. However, Generally speaking, except the national life industry,
the government is not suitable to participate in the industry management, not to
mention the venture capital industry. It causes the Japanese venture capital industry
operates too conservative, therefore the development is restricted. So, an adventurous,
risk-taking approach should be adopted to venture development. Like the Japanese
government, Chinese government has also played a central role in defining the
institutional antecedents of Chinese venture capital industry through its control over
related institutional systems, including banking, legal, innovation and other systems.
The central government has been too directly involved in China’s venture capital
system. Generally speaking, except the national life industry, the government is not
suitable to participate in the industry management, not to mention the venture capital
industry. So the government should have less direct participation and intervention and
give more support in terms of creating appropriate institutions for the venture capital
industry.
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Abstract. Based on the analysis about the relationships among urban
competitiveness elements, the paper proposed an identification model for key
element of urban core competitiveness. Then it selected prefecture level or
above prefecture level cities’ sample data and used structural equation model to
identify the key element of urban core competitiveness. The result shows that
urban intellectual capital constitutes the key element of urban core
competitiveness. So, the accumulation and operation of intellectual capital
should be paid great attention to promote urban core competitiveness.

Keywords: urban core competitiveness, identification model, structural equation
model, intellectual capital.

1 Introduction

The center question of research on urban core competitiveness is "Where should we
set about to cultivate urban core competitiveness?" To answer the question, we need
to identify the key element of urban core competitiveness. After the core
competitiveness theory was proposed by C. K. Prahalad and G.Hamel in 1990[1],
most scholars believe that the core competitiveness lies in the organization's
resources. Mahoney & Pandian (1992) considered core competitiveness as a function
of resourses[2]. Henderson & Cockburn (1994) thought that the core competitiveness
is a combination of organizational resources which can provide the greatest strategic
value and differentiate themselves from competitors[3]. If the organization's resources
include tangible assets and intangible assets, core competitiveness is a function or
combination of resources (Wei Zhang, 2002) [4]. Therefore, we also believe that the
urban core competitiveness comes from the resources of the city. According to the
mainstream theory of intellectual capital, urban resources include physical capital
(PHCA) resource and intellectual capital (IC) resource. Then what kind of resource
constitutes the key element of the urban core competitiveness?

" The paper is sponsored by the humanities and social science research youth fund project of the
education ministry (10YJC630105) and the soft science research project of Zhejiang province
(2011C35056).
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2 Identification Criteria about Key Elements of Urban Core
Competitiveness

The elements of urban competitiveness can be depicted from inputs perspective and
outputs perspective[5]. From inputs perspective, urban competitiveness depends on its
resources ( PHCA resource and IC resource). In the paper, IC resource is defined soft
force of urban competitiveness. PHCA resource (including practical capital resources and
financial capital resources) is defined hard force of urban competitiveness. According to
the international mainstream view of four-factor structure, urban IC is divided into
human capital (HUCA), innovation capital (INCA), process capital (PRCA), relational
capital (RECA). Urban HUCA is citizen’s comprehensive knowledge, education level,
health status, skills and other capabilities needed to accomplish tasks. Urban INCA refers
to the inputs and outputs in research, invention, entrepreneurship of the city to promote
the creation of knowledge wealth. Urban PRCA is the program activities and related
basic conditions embedded in the wurban transportation, communications, and
environmental construction system to create, share, and transmit knowledge. Urban
RECA refers to the relationships with related interest groups to achieve its objectives[6].
From outputs perspective, the ultimate expression of urban competitiveness is its more
sustainable development ability than other cities in economy, society and environment,
which is called explicit urban competitiveness (EUC) in the article.

As for the identification about key element of urban core competitiveness, Wen-Jian
Liu (2003) pointed out that the contributions of the component forces to urban
competitiveness are different. Those elements with the highest contribution to the urban
competitiveness constitute urban core competitiveness[7]. Because the EUC is the
ultimate expression of urban competitiveness, the identification criteria about key
element of urban core competitiveness can be described as: The element with the highest
contribution to the EUC constitutes the key element of urban core competitiveness. In the
following, we will use structural equation model (SEM) to analyze empirically the
contributions of IC resource and PHCA resource to the EUC. The resource with
the highest contribution will be recognized as the key element of the urban core
competitiveness.

3 Research Method

3.1 Research Hypotheses and Research Model

With the coming of knowledge-based economy era and the gradual deepening of
world economic integration, intellectual capital (IC) exceeds physical capital (PHCA)
greatly both in quantity and quality. In the early 1990s, the U.S. management expert
Peter Drucker illustrated in his book "post-capitalist society" that economic growth
depends more directly on the investment and operation of "IC" in the knowledge
economy era. IC has become the most important resource of an organization[8].
Therefore, in order to have a sustainable competitive advantage, the government of a
city must attach great importance to cultivation and management of urban IC. A
growing number of empirical studies have shown that the city competition in the 21st
century will be fully reflected in IC, which is characterized in the talent and
knowledge[9]. So, we propose the following two hypotheses:
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HI. Urban IC has a significantly positive impact on explicit urban competitiveness
(EUC).

H2. The impact of urban IC on EUC is significantly greater than the impact of
PHCA on EUC.

Although IC is increasingly replacing PHCA as the main resource of urban
development, but that does not mean that the development of society can do without
PHCA. Firstly, PHCA is the physical infrastructure and condition to realize urban
sustainable development. Secondly, a significant portion of IC exits in physical capital.
Finally, IC must match with PHCA in order to play a role. So, we propose the third
hypothesis:

H3. Urban PHCA has a positive impact on EUC.

It should be noted that there are complex correlations among various elements of
intellectual capital (IC)- human capital (HUCA), innovation capital (INCA), process
capital (PRCA), relational capital (RECA). Bontis (1998) showed that there is
interaction among HUCA, RECA and structural capital (PRCA and INCA) through
empirical studies[10]. For such a question with large number of latent variables and
complex correlations among different factors, a second-order factor analysis model
can be designed to make the relationship among the latent variables more clearly[11].
Thus, the paper constructs structural equation theoretical model (shown in Figure 1)
to identify key element of urban core competitiveness.

%D
s

Fig. 1. Structural equation theoretical model to identify key element of urban core competitiveness

3.2 The Observation Indicators of Latent Variables

After considering the characteristics of Chinese cities and data availability, a specific
observation indicator system (shown in Table 1) is built based on the research of Nick
Bontis (2004) [6]and Chen Yu-Fen (2006) [12] and other scholars. As for the design
and references of the indicator system, the author has written an article published in
"Chinese Science and Technology Forum," 2009,(10) [5] .
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Table 1. Observation indicator system of latent variables

Latent First level

variables indicator

Education

Second level indicator

Second level indicator adjusted

level

HUCA

Number of colleges and universities
per million people
Number of full-time teachers in
colleges and universities per myriad
people
Number of students in colleges and
universities per myriad people

Education level factor (Y1)

Health
guarantee

Cultural life

Number of doctors per myriad people
Number of hospital beds per myriad
people

Health guarantee factor (Y2)

Investments in

Number of theaters per million people
Public library collection

Cultural life factor (Y3)

innovation

Expenditure on education per capita

Expenditure on science

Investments in innovation
factor (Y4)

per capita

INCA

Innovators

Innovation

Research, technical services and
geological prospecting industry
employees per myriad people
Information transmission, computer
services and software industry
professionals per myriad people

Innovators factor (Y5)

output

Postal and tele-

Patent applications examined per
myriad people
Patents granted per myriad people

Innovation output factor (Y6)

communications

PRCA

Mobile phone users per hundred
people

Postal and telecommunications

factor (Y7)

Internet users per hundred people

Post and telecommunication services

per capita

Transportation

Total freight per capita

Total passenger transport per capita

Transportation factor (Y8)

Investment in

Total investment in environmental

RECA

. pollution control per capita Investment in environment
environment . . .
. . Investment in urban environmental construction factor (Y9)
construction . . .
infrastructure construction per capita
International Contracted foreign investment per .
&l P International trade factor (Y10)
trade capita
The actual foreign investment per
capita
Total import and export commodities
per capita
Sales of goods in retail trade industry
Domestic er capita .
. P P . Domestic trade factor (Y11)
trade Total retail sales of social consumer
goods
Revenue of domestic tourism per
Tourism capita
contact

Foreign exchange tourism earnings per
capita

Tourism contact factor (Y12)
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Table 1. (continued)

Pract.lcal Forest cover (%) Forest cover (X1)
capital
Annual ore per capita Annual ore per capita (X2)
Water per capita Water per capita (X3)
Land area per capita Land area per capita (X4)
PHCA Total amount of LPG per myriad Total amount of LPG per
people myriad people (X5)
Deposits of financial institutions per Deposits of financial
Financial capita institutions per capita (X6)
capital Loans of financial institutions per Loans of financial institutions
capita per capita (X7)
Economic Gross regional product per
development Gross regional product per capita .
- capita (Y13)
status
Growth rate of gross regional product ~ Growth rate of gross regional
(%) product (Y14)
Engel coefficient of urban households Engel coefficient of urban
The level (%) households
EUC of (Y15)

social life

Housing area per capita
Coverage of basic endowment
insurance (%)

Housing area per capita (Y16)
Coverage of basic endowment
insurance (Y17)

The intensity

Removal rate of industrial sulfur

Removal rate of industrial

of dioxide (%) sulfur dioxide (Y18)
environmental N . 0 Urban sewage treatment rate
protection Urban sewage treatment rate (%) (Y19)

Garbage treatment rate (%)

Garbage treatment rate (Y20)
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3.3 Sample Selection and Data Sources

Because the administrative divisions of prefecture level or above prefecture level
cities are relatively stable, and most indicator data of these cities are available from
the relevant state ministries and commissions’ statistics, 287 prefecture level or above
prefecture level cities are selected as sample cities in this study. After removing the
incomplete data and obvious outlier samples, the final sample consists of a total of
216 cities. For the small amount of data missing, EM estimation method is adopted to
estimate the missing data by using SPSS 15.

Because of the limitation of time and energy, it is difficult to make scientific
sample survey for all sample cities. All indicator data are from "Chinese City
Statistical Yearbook 2010" and the public statistical data released by state ministries
at the same.

3.4 Data Analysis and Processing

By descriptive statistics of sample data, we found that the value range of different
indicator is significantly different. So we make natural logarithm transformation
process for all indicator variables. After the process, except the total import and
export commodities per capita is slightly larger than 10, the other indicators are all in
the range of 0~10. This logarithmic transformation result is consistent with the
idealized data standard proposed by Gauch [13].
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In order to get a better model fitting results in the empirical analysis with structural
equation model, we should avoid correlations between different observation
indicators of the same latent variable[12]. Therefore, Bartlett and KMO tests are
conducted on the observation indicators (after logarithm transformation) of the same
latent variable. And factor analysis is made to extract the common factors as the new
observation indicators of latent variable, which can reduce the correlations between
observing indicators. The observation indicators failed in Bartlett and KMO tests are
retained. As a result, the final observation indicators of each latent variable are shown
as the adjusted secondary indicators in Table 1. Where, observation indicators of the
endogenous latent variable are expressed with the letter Y, and observation indicators
of the exogenous latent variable are expressed with the letter X.

4 Empirical Results

The article tests the reliability and validity of selected variables through confirmatory
factor analysis using the Amos 7.0 software. Test results show that the variables in
this study have good reliability and validity. The test results of model hypotheses are
shown in Table 2. Figure 2 demonstrates the estimate result of each parameter, which
value has been standardized. The empirical results indicate that hypotheses H1 and
H2 are significantly true, but hypothesis H3 gets partial support.

Table 2. Hypotheses testing table

Research hypotheses Route Y Testing result
H1 Urban IC has a significantly positive impact on EUC 0.866%** Confirmed
The impact of urban IC on EUC is significantly
H2 greater than the impact of PHCA on EUC Confirmed
H3 Urban PHCA has a positive impact on EUC 0.235 Partially

confirmed

Note: Route coefficients of latent variables are standardized parameters. *** denotes p<0.001.

The empirical results indicate that IC is the most decisive element with the highest
contribution to the EUC and constitutes the key element of urban core competitiveness.
So, in the knowledge-based economy, a city should attach great importance to the
accumulation of IC to foster and enhance its core competitiveness. The empirical results
also show that the standardized loading coefficients of IC on HUCA, INCA, PRCA and
RECA are 0.908, 0.723, 0.852 and 0.812 respectively, with 0.001 significance level.
Thus, during the improvement and cultivation of urban core competitiveness, any
element of IC can not be ignored. HUCA is the kernel to nurture and enhance the core
competitiveness. The quality of HUCA will determine the operation effectiveness of
other capital. INCA is the power to cultivate the urban core competitiveness. It is a
natural choice to cultivate innovation in order to build a dynamic city, and enhance the
urban core competitiveness. PRCA is the foundation to nurture and enhance urban core
competitiveness. Construction and improvement of PRCA plays a vital role in the
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development of a city. RECA is the guarantee to enhance the urban core competitiveness.
The close relationship between the city and relevant interest groups can make its own
advantages known in the wider area, which can cluster more advanced resources to the
city, resulting in stronger urban core competitiveness.

0541 0521 0263 0587 023 0692 0372 o_sf 0.388 0.115 0319 o257
| 11 ] [ 13 | [ra]| [v5][ws] EIRES [vio] [vu] [11z]

0.224

0.257
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0.347

0.31%

0.267

0.3n

0.209

0.231

Fig. 2. The estimate result of each parameter in SEM

This study expands quantitative research methods to identify the key element of the
urban core competitiveness. But there are many detailed questions have not been
discussed due to the limitation of time and energy. For example, the article concludes that
IC is key element of urban core competitiveness from the overall analysis. Due to the
effect of historical, geographical and other conditions, there will be some difference in
emphasis for different city's core competitiveness. So, what’s the characteristic for the
core competitiveness of a specific city? This issue needs to be studied in-depth later.
With the development of actual condition, the theoretical and research framework in the
article needs to be improved and refined continuously in the future study.
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Abstract. An engineering school is under increasing pressure to re-evaluate the
place of practice in its programs and there are increasing demands for workplace-
based experiences to be built into undergraduate degrees. The paper reports on an
extended responsive case study conducted in the Engineering School at
Vongchavalit University, Thailand during 2008-2010. The findings point towards a
work-integrated learning (WIL) model that can be used to develop courses based
around a set of key challenges that learners need to face, criteria for the university’s
construction of worthwhile activities, and the principles of procedure that are
required in order to implement them. It is suggested that university curriculum
planners should concentrate on a process model of teaching and learning rather
than on the more traditional models. This program since it commenced operation
has received positive feedback from both placement providers and students. The
work-integrated learning program offers a “win-win” situation for students, the
university and placement providers.

Keywords: Work Integrated Learning (WIL) program, Engineering School.

1 Introduction

Work integrated learning (WIL) or cooperative education is a form of learning
whereby periods of study are alternated with periods related to work in business,
industry or government agencies. These way students are given the opportunity to
effectively integrate the theory of the classroom with the practice and the
responsibility of the workplace [1]. Work-integrated learning provides an opportunity
for students to gain experience in the workplace where they apply the problem-
solving skills and discipline-based theory learned in their formal education to an
authentic context as a colleague and employee, with all the responsibilities and
expectations such a role entails [2].

The terms Work-integrated learning and work-based learning are used to describe
the range of educational programs that integrate formal learning and workplace
experience. Examples of such programs are work-based projects, practice firms and
co-operative education programs [3]. For two years Vongcavalitkul University has
included a work-integrated learning or co-operative year after completion of the third
year of the Bachelor of Engineering degree, with students working in paid discipline-
related employment for 16 weeks before returning to the university to complete the
final year of their degree.

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 29-56]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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Heron, J. [4], Dressler and Keeling [5], Fraser and Bosanquet [6] provided
overviews of the outcomes attributed to co-operative education. Dressler and Keeling
[5] found categorized and distinguished the academic benefits, personal benefits,
career benefits and work skill development benefits as follows:

o Academic benefits (e.g. increased discipline thinking, increased motivation
to learn, improved performance in the classroom),

o Personal benefits (e.g. increased communication skills, increased initiative,
increased team work and co-operation),

o Career benefits (e.g. improved career identity and clarification, increased
employment opportunities and increased salaries), and

o Work skills development benefits (e.g. development of positive work
values and ethics, increased competence and increased technical
knowledge and skills).

It is an old adage that people learn by doing. All genuine education comes through
experience [2]. Experience in real life provides the four conditions for effective learning:
a knowledge base, a motivational context, learning activity and interaction [7].

For WIL, the educational goals should be developed in the design of a work-based
curriculum [2] as follows:

o Promote the development and negotiation of a program of activities.

o Address the diverse range of knowledge and skills possessed by students at
the commencement of work-based learning.

o Locate the outcomes of work-based learning in a framework of levels and
standards of achievement.

2 Work-Integrated Learning (WIL) in the Engineering School at
Vongchavalitkul University

Work-integrated learning (WIL) is a successful program for engineering students at
Vongchavalitkul University. This program is provided for undergraduate students to
spend 16 weeks of industrial placement over summer during the second semester of
their third year.

The program involves a course in the second semester of the third year in the
Bachelor of Engineering conducted by Vongchavalitkul University. The
occupational areas for which students are being prepared include engineering
projects. The project involves students being situated in a number of quite different
work environments, so it needs to be able to provide the flexibility of individually
tailored experiences within an open course framework under the supervision of
practitioners in the field. Academic staff members augment this supervision, with
each student’s learning structured according to a constantly renegotiable learning
plan. Since its inception in 2008, this has evolved into a process-based, action-
learning curriculum for each student.

Students do WIL by communicating with co-workers in the workplace and peers in
the workshops. The key learning experiences are in the design of the tasks set and in the
associated consultative process that occurs between the university faculty member,
designated organizational supervisor and the student [8]. For the Vongchavalitkul
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Engineering School, students begin the course by attending two-hour workshops prior to
the practicum itself. These focus on the particular skills essential for achieving graduate
employment: job searching, resume writing and job interview techniques. This provides
students with an overview of the range of occupations available to them and is a specific
requirement not usually regarded as a university criterion for achievement [8]. During the
practicum, students attend the placement organization for around 16 weeks over the
semester.

The WIL program in the Engineering School at Vongchavalitkul University
consists of a number of activities to be carried out by students in the third year of their
four-year engineering degree.

Table 1 shows the schedule of the placement program activities for students enrolled in
the WIL program.

Table 1. Schedule of the Placement Program

Dates Activities Assessment
Due Date

Semester 1 o University approaches
companies, and obtains profiles.

o Preparation of resume / CV with
drafting of letters of application.

o Preparation for interview.

o Send applications to potential
employers / providers.

o Selection by Placement Provider;
confirmation of work
placement; appointment of
Academic Supervisor.

Mid-year Break | Health and Safety Day Lectures

Semester 2
Week 1-2 Start of Work Experience
Weeks 3-6 First visit by academic supervisor
Week 7-9 Report 1
Week 10 Intellectual Property Day Lectures:
Weeks 11-13 Second visit by academic supervisor
Week 14 Professional Day Lectures
Week 15 Conclusion of 15 week placement Seminar synopsis
Week 16 Seminars Report 2
Industry supervisors are invited to
attend

Adapted from Jimmy,J and Randhawa, S. Work Integrated Learning for
Engineering Students at Flinders University. Proceedings of 20th Australasian
Association for Engineering Education Conference, University of Adelaide. (2009).
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The three major components of supported WIL for Engineering Students at
Vongchavalitkul University employment are: (1) prerequisites, (2) application for job
placement, and (3) placement visits.

1. Prerequisites. Vongchavalitkul engineering students undertake work
placement in the second semester of the third year. They must have passed most of
the topics up to the level of the second semester of their third year before they are
eligible to enroll in the WIL program. This is to ensure that the students have the
minimum academic knowledge to cope with the challenges of the industrial
placement. In addition, students must prepare for (1) skill development (professional
engagement skill and technical skills), and (2) attitude and maturity development for
WIL program.

Skill development Professional engagement skills:
o Communication skill development
Project management processes
Team-building processes
Workplace literacy
Independence, assertiveness and confidence training
Workplace health and safety knowledge
Legal and ethical obligations and responsibilities
Cultural awareness and values
Problem-solving approaches

O O O O OO0 O O

Technical skills such as:

o Math and Drawing
Computer Programming
Materials
Using hand and machine tools
Measuring and marking out
Fastening and jointing
Route Survey

O O O O O O

Attitude and Students need a mature work ethic to gain real value from
maturity the WIL experience.
development

Adapted from Guidelines for good practice in work integrated learning for the
integrated resource Sciences (May 2008)
http://www.cirm.org.au/pdf/work_integrated_learning_guidelines.pdf

2. Application for Job Placement. Vongchavalitkul Engineering students have
to apply for the placement positions themselves during around their second year of
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coursework. Our school will assist the students by making inquiries as to potential
work placement providers. Interested placement providers can fill in a placement
form for students any time that these placement providers want.

Common documentation includes explicit information regarding [9]:

o Students’ placement rights and responsibilities, entitlements and
support available

o guidance on meeting learning outcomes
o assessment guidelines
o health and safety documentation

o a learning agreement form which the student should be guided in
completing and must be approved by the Faculty Placement Officer
and should include:

=  contact details of the student and the placement provider

= general areas of work and tasks to be undertaken in the
placement role

= application of the learning outcomes to the role and how
the student envisages they will be met

3. Placement Visits. There are at least three placement visits by academic
supervisors over the duration of the work placement.

1)

2)

The first visit happens at the work placement. The purpose of the first
visit is to examine the workplace in order to ensure that our students
have appropriate induction provided by the placement providers. The
academic supervisor meets with all parties first to discuss about general
issues regarding work placement. Various issues of the work in which
the students are involved are also discussed [10], for instance, issues
regarding students involved in classified, their responsibilities or
organization culture.

The second visit takes place during the work placement. The academic
supervisor mentors the student during their tasks and everyday activities.
The purpose of the second visit is to ensure that the student is working
in a supportive environment and to ensure the student has a varied group
of meaningful tasks to complete [10].

For this second visit, the academic supervisors have to recheck the
student's time sheet at the end of each day. If there are any problems,
these supervisors resolve them easily with effective monitoring and
communication during the placement. The academic should meet with
the student alone to discuss what these students think of their own
performance, as well as what they think of the placement supervisor’s
assessment of them. Moreover, the academic supervisors have to meet
with the placement supervisor alone to discuss the student’s
performance, their progress, the work quality, and so on.
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3) The third visit takes place at the end of the work placement. This is a
chance for our academics to assess and examine the quality of work
carried by the student over the period of the work placement [10].

At the end of the work placement, the placement supervisor and the academic
supervisor carry out the following list [11]:

o Complete the Workplace Supervisor’s Evaluation Report in the
student’s journal
o Ensure the student completes the Student Work Placement Evaluation
Report
o Check that the student has
= handed back all finished and complete work
= tidied their work area
= returned all badges, security tags, keys, etc
o Give the student any additional information they require regarding
their career paths, job opportunities, etc.
o Document anything that the co-op should do differently next time.
This could focus on:
= staff preparation before the work placement begins
= the induction/orientation
= the supervision of the student
= the jobs list

3 Rewards of Work-Integrated Learning (WIL) in 2010

The WIL program at Vongchavalitkul Engineering School is offered only once a year.
During 2008-2010, least than 10 companies and organizations have supported our
WIL program, we have received many positive comments from placement providers
towards our program. We summary the projects that we can get from WIL program.

Field Number of Number of Number of Number of
Students in  workplaces in Projects in Reward
WIL WIL WIL

Civil 10 6 6 1
Mechatronics 12 8 8 -
Mechanical 16 8 8 -
Electrical 22 15 15 -
Computer 16 14 14 -
Sciences

Total 76 51 51 -

We report all 51 WIL projects to conferment by the Thai Association for
Cooperation Education 2011 (TACE 2011). Unacceptable, the project name “Crushes
Rock Compacted for the Improved Quality of Rice Plant at Suphanburi Province” can
be announced at the excellent engineering project of TACE 2011.
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From an academic point of view, our students come back more mature after work
placements and usually perform better in their final year topics. In addition, it is of
critical importance that work-integrated programs in the creative industries focus on
more than just training students to become employees [12]. The output and outcomes
of work-integrated learning for the Engineering School at Vongchavalitkul University
are summarized as follows:

Input Outputs Outcomes
Activities Participation Short-term  Medium-term Long-term
University/ - Appoint - Project - Curriculu - University - Improved
Facilitator project manager Managers m uptake education to
Personnel: - Engage - Industry developmen workplace
- mentors Professionals  t - Partnership transitions
Administration - Scope project - Teachers - Engagement - -
- Academic - Document - Students - Student Improved
experience activities - Communit Projects - Enhanced  recruitment
- Plan process vy student and retention
- Establish groups - Reports  experience of employees
Industry guidelines - Business
Personn?l: - Develop - Improved
- P rs.lctlcal networks student work
cxprence " beeop
professional
Students deve':l(')pment for
participants
- Review and
Evaluate

External Factors
Availability of work placements. Other commitments. Timing and resources.
Continuity of employment.
Sustainability of program.

Adapted from Guidelines for good practice in work integrated learning for the
integrated resource Sciences (May 2008)
http://www.cirm.org.au/pdf/work_integrated_learning_guidelines.pdf

4 Conclusion

The study has developed the work-integrated curricula in engineering school
programs. Through this study, the academic supervisor, placement supervisor and
students should communicate and co-operate more effectively and efficiently. The
improved contextual environment should facilitate the learning process of the students
and help to improve their degree of satisfaction. These work-integrated programs
offer the students a wealth of experience in both academia and industry, and thus this
can significantly improve their employability for a wide array of jobs upon
graduation.
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Abstract. China has gained outstanding achievements in economic development
since she began opening up 30 years ago. Many dominant firms rise in the
Chinese market and overseas and accelerate the economic development. But
compared with that in the developed countries, there is still a long way to go.
Dominant firms both home and abroad have common feature in the process of
growing, so based on some theories and proceeded from China's actual
conditions, the analysis on the forming reason of dominant firm will provide
scientific basis for the development of dominant firms.

Keywords: dominant firm, large firm, leading firm.

1 Introduction

We are always concerned about how to make firms bigger and stronger as the strength
of firms stand for the economic development of the country. The large firms are the
dominant driving force of the economy. While the economy of our country has leapt
forward in recent years, the result of economic development is unsatisfactory. As the
processing factory of the world, there are many champions of processing in China,
which is about the goods of costumes, toys, bags, umbrellas, lighters, stationery, and
buttons and so on. China is second to none in outputs of PC, laptop computer and a
number of components and devices, but we are working for others. Why corporations
such as Kodak, IBM, Microsoft, Intel, and Google are not native to China? Why are the
dominant firms so few in China? So, my question is how the dominant firms get the
market power?

1.1 The Definition of Dominant Firm

It has long existed analysis for such a market structure of dominant firm in industrial
organization , William ¢ G * Shepherd (2007) depending on the state of competition and
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University of Technology, Hohhot, 010051 China.
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monopoly, divided market structure into four main categories: pure monopoly, the
dominant firm, strict oligopoly market, effective competition.[1] The dominate firm
refers to one firm holds more than 40% of market share, and there is no similar
competitors which are small firms and have no effective threat to the dominant firm.
The higher degree of market dominance, the market structure is more close to a
monopoly, but its market power is not complete. Dennis * W « Carlton (2009)
considered this market structure as the dominant firm - the marginal competitors
structure, A dominant firm which holds a large market share of large businesses, and
many marginal firms which hold small market share are all existing in this market
structure .[2]The dominant firm is also known as a leader. Domestic scholars think the
dominant firm as the leading enterprises.

This paper mainly analyzes on the forming reason of the dominant large firm.
Dominant firm as a special oligopolistic market structure is the most important
expression of strong monopoly power in the real world. The dominant firm in the
market is like Monopoly which can control its own price of products independently and
make choice of production. The market share and dominant position express the
efficiency of the dominant firm, so there is no doubt that the dominant firm is most
efficient firm in this market structure.

2 Dominant Firms of China

There are many changes in our country after reforming and opening, we have changed
from stagnation and a closed-door policy to reform and a policy of opening to the outside
world, and we are carrying out all sorts of reforms. And we have been changing economic
system from planned-economy to market-economy. And company’s ownership has
changed from in only state-owned to in different forms that may be stated-owned,
collective-owned, individual-owned and privately-owned. Most of all is that Chinese
firms experienced a progressive government-led top-down reform, so I agree the issue that
firms are "embedded" in society, and firms must continue to understand, adapt, and
integrate into the environment in order to avoid the effect of external environment, thus
they could independently focus on their core business. Although it is still existed the low
industry concentration, non-standard behavior, imperfect mechanism and so on, firms
have more room to grow and have more opportunities to win the dominant position. But it
is lack of the giant multinational firms which can coordinate and control of worldwide
production, investment and marketing, which is very important to enhance the allocation
efficiency of resource and scale advantages, promote the industrialization, establish and
improve market economic system.

2.1 Dominant Firms and the Industry in China

As collection of data in China is more difficult, this is just an experiment to make
inference which the dominant firm is in different industries, and it is also based on the
existing literature and personal experience. There are the dominant firms of the
domestic market of China, and they are all hold the larger market share. such as
Wanglaoji holds 60-80% market share in the herbal tea market, Glanz 50-60% in the
microwave oven market, Yadu 50-80% in the air purification market, Good boy 80% in
the Baby carriage market, and CIMC in the reefer container market and so on.
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Details are as follows table 1.

Table 1. China’s major dominant firm on 2010

company name Which market market share approximation
(income%),

Lenovo PC 32%
Huawei Network equipment manufacturing 60%
Haier Washing machine 30%
Glanz Microwave 50-60%
Yadu Air purification products 50-80%
Jiuyang Soybean milk machine 68%
Wanxiang group Universal joint 60-70%
Good boy Baby carriage 80%
Julonggroup Nail clamp 60-70%
BYD Nickel-cadmium batteries 40-50%
CIMC Reefer container 50%
DJB(Wanglaoji) Herbal Tea 60-80%
Chengde Lulu Almond milk beverage 90%
Huiyuan Pure fruit juice 56%
Nanfang Paste products 68%
Xizhilang Jelly 70-80%
Wangwang Rice cracker food 68%
Tencent Instant messaging software 76%
Baidu Search engine 64%
Taobao c2C 85%
Alibaba B2B 80%

Note: Data comes from the network data and personal calculation

This table is not including all the dominant firms, and do not take into account others
hidden in a large diverse enterprise. These dominant firms in China now are all in an
absolutely dominant position without strong competitors, which is a leader in their
markets. Although they have not all market shares, they are able to act like a monopoly.
But the dominant firm is rare, and maybe also exists in some local places, such as the
largest local hospitals and schools and so on.

2.2 The Main Features of Dominate Firms of China

The international dominant companies such as Standard Oil company during1870 to
1920, General Motors during the 1930s to the 1980s, IBM, and Kodak, Microsoft,
Apple, Intel, Amazon, Google, etc., these companies is well known to the people, and
attract attentions of many scholars. Compared to these international dominant
companies the dominant firms of China have such features.

First, the top international dominant firms have developed generally in market-based
economy for a long time, but ours developed in market-based economy for a relatively
short time. The firm based market-based economy was emerged in the 1980s,
according to the table, let see the established time of the dominant firms: the longest is
Glanz for 32 years, the shortest is Taobao more than seven years, an average of
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20 years. The international dominant companies operating time in addition to Nokia,
Intel and Microsoft, other companies have all maintained at least 40 years, and the three
exceptional companies have become the leaders in the early period of industry
development. With short established time Chinese dominant firms have lost their
first-mover advantage in the international market, have no significant accumulation
process, and face fierce international competition. Summing up, we can state that the
dominant firms is facing more difficult situation to gain a foothold in the world market.

Second, the dominant firms in different industries are just in the market of China, not
in the world market, Few of them is known by the world, and most of them have no
strength and willing to go to the world market. For example, the dominant firms in the
500 Fortune Companies in the world is only two, they are Huawei and Lenovo, two
private enterprises. Chinese dominant firms is generally only in subdivided market,
such as herbal tea, fruit juice of beverage industry; refrigerators, water heaters,
microwave oven, soybean milk machine of household appliances industry; also
batteries, universal joint, a clamp, etc. Despite few of dominant firms have gone to the
world market and get more market share, the gap in the size and performance between
China and advanced countries in terms of dominant firms is quite wide. All in all, the
dominant firms of China are quite rare, and compared to the international dominant
companies most of them are small in single kind market.

Third, according to Chinese industry classification, these dominant firms in addition
to Tencent, Baidu, Taobao and Alibaba belong to computer services industry, the others
are included in the secondary industry, especially the manufacturing industry, detail as
including food manufacturing industry, beverage manufacturing industry, battery
manufacturing industry, communications equipment manufacturing industry,
computers and other electronic equipment manufacturing industry, daily chemical
products manufacturing industry, textile, manufacturing, computer manufacturing
industry, household electrical devices manufacturing industry and so on. Although
these dominant firms are constantly innovating, international large companies are still
controlling the market in the high-tech industry.

3 Reasons for the Formation of Chinese Dominant Firms

Many literary scholars have focused on the analysis of reasons for the formation of
dominant firms, the reasons include low-cost, preemptive advantage, network effects,
strategy, technique, professionalism, and learning from practice and so on, which is
very important for development of firms. There are many factors caused the formation
of dominant firms in the real world, and the factors interact between each other, so it is
very complex to fully explain. In different countries and industries firms have different
factors to get the significant market power. First of all, we agree that the ability in every
aspect of dominant firms is the main reason. This ability is reflected on adaptation to
the external environment, good operation including production, marketing,
management, and coordination. If the firm can coordinate well, whether internal or
external factors can work to the growth, and one of them maybe bring significant
opportunities for the potential growth. From the characteristics of China's economic
development the following sum up to the important reasons promoting the formation of
dominant firms.



An Analysis on the Forming Reason of Dominant Firms of China 41

3.1 The Wisdom of Entrepreneurial

Good entrepreneurs can well coordinate production, marketing and management, and
more important in China is to be able to fully understand and adapt to the external
environment, thus to judge the trend of the future development of the industry. It is the
key for the firm to win significant market power to adapt the government and its
policies. The dominant firms of China are almost the private-based firms, so without
the help of government they faced the lack of money at beginning. Firms through
political participation, communication with government, political alliance, material
incentives and other strategies create their own favorable conditions and get the support
from government.[3] This shows that Local and national government protectionism is
also one of the forming reasons of dominant firms. As Huawei and Lenovo are initial
State-owned firms, their leaders must rational use disproportionate support of
government and correctly understand the policy, and be able to not only break the
shackles of the old system, but also to seize the opportunities of the new system, thus,
the entrepreneurs successfully improved shareholding system reform and promoted the
standardization and Systemization of management, and established effective corporate
management structure.

3.2 The Continued Innovation

The key reason for the widening gap between Chinese and foreign large firms is
technological innovation, which is closely related to the improvement from “made in
China” to “innovated in China”. Innovation includes not only in high-tech research and
development but also innovation to process of production. A firm that can creatively
integrate technologies and applications and make better use of China's comparative
advantages, will be able to achieve low-cost and win the significant market power. For
example, Li-ion battery production of BYD is using Semi-automatic production line,
which is the Combination of foreign high technology and domestic cheap labor. The
production line is using dozens of patented technology altogether. This is the good
example of Self-directed innovation. Besides, Huawei R4 softswitch technology and
easily folding design of Good boy is also independent innovation, and Good boy has
become the leader in the domestic baby carriage market and come into the U.S. market.

3.3 The First-Mover Advantage

The firm Early entered the market can get the advantages which later entrants can not
get but must pay as a cost. For example, the first firm has already gained a significant
market share, and has a large customer base, and the image of the product has become a
part of customers, etc. which constitute the industry's barriers to entry. All the
advantages become into disadvantages to new entrants, it is very difficult for new
entrants to enter the market and share profit. Many of China's dominant firms have time
to reach optimal size to gain market dominance just because of the first-mover
advantage, such as: Wanglaoji, Chengde Lulu, Nanfang, Huiyuan juice, which have
been the first brand in the subdivided market, and their products have been accepted by
the people, Especially, Haier earned a reputation for the first to provide after-sales
service to hold the market power.
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3.4 Focus on New and Blind Market

With full understanding of the Chinese market, some of the dominant firms go the way
of specialization of production. Because Chinese firms face competition not only from
domestic firms as well as the large powerful foreign firms, most of them choose the
market that have been ignored by large firms in the blind spot of competition and is
small but with potential development, to start product and grow gradually, thus they
can avoid fierce competition. So in this way they have time to gradually expand the
scope of the market and eventually become the dominant firm of domestic market and
the world champion of a single product.

In 1980 Wanxiang Group chose universal joints which is used to repair automotive,
from then on it focus on this product and become first band in China in 1983. BYD
select and specialize in the production of nickel-cadmium battery which is as
breakthrough to market, because it can avoid the huge investments. It takes10 years to
become the world battery king of power tools, cordless phones, electric toys, and
market share of the three kind of products respectively is 45%, 72%, 30%.[4] Julong
Group chose to product a nail clamp in 1998, has now become the NO.1 manufacturer
of a clamp. Good Boy chose baby carriage, CIMC selected reefer container and
semi-trailer, Yadu chose to enter a new air purifier industry, etc. They are opening up
the industry and have become the dominant firms for focusing on small and new
market.

3.5 Network Effect Causes the Formation of Dominant Firms and Make Them
More Productive

Internet industry recovered in 2003, this new industry re-entered a period of rapid
growth, Tencent, Baidu, Alibaba, Taobao, etc. as the dominant firms of networks
benefit from the microchip and information technology. Another possible reason is
increasing returns which are causes by network externalities. Network externalities
means that the more users use the network, the greater value takes to users and firms.
With a strong users base these dominate firms of networks can easily expand the
business and reduce the cost and benefit from the learning by doing, which make them
more efficient.

3.6 Merger and Acquisition, Joint Venture and Purchase

Enterprise merger is the main way to outside expansion for firm, the big foreign firms
expand by merger with and acquisition of other enterprises. Because of the small firm
size in a single production, mergers and acquisitions is rarely happens, but it will be a
good way to expand in the future. Moreover, joint Venture and business affiliation are
the main way to obtain capital and technology. Lastly, it is worth to mention that
because It purchased the business of IBM's PC, Lenovo have become the largest of
China and world's third largest personal computer maker, so to purchase the business is
significant for its formation of dominant position.
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4 Conclusion

There is a strong and potential market in China, and you can say that China has no small
market in the future. Although the market is with high but low-level competition,
instable pattern, low barriers to entry and low concentration, but for enterprises, it is
both opportunities and challenges. In such conditions dominant firms could maintain a
dominant position and there are many markets for firms to win. With the rapid
economic development of China, enterprises with a Chinese symbol will grow
gradually up and become the top dominant international enterprises.
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Abstract. The main purpose of the study was to explore the literacy of
environmental science level for senior high school student in Taiwan. This study
received 90.87 % return rate from the students. After the process of data analysis,
the following results were obtained: (1) On the whole, senior high school
students are only above average in scientific literacy. (2) Senior high school
students have lower level cognition on the science applications.(3) Senior high
school students have higher level cognition on the science ethics. (4) The public
senior high school students generally have higher standard of scientific literacy
than the private senior high school students. (5) Female senior high school
students tend (tended) to pay attention to the science ethics, while the male high
school students tend(tended) to have higher level cognition on the science
applications. (6) The senior high school students whose parents have higher
education have higher standard of scientific literacy. (7) The senior high school
students whose parents have specialized jobs have higher standard of scientific
literacy.

Keywords: Science, Scientific literacy, Senior high school.

1 Introduction

The development of science and technology is a sign of the competitive power of a state
as well as the guarantee of the quality of life. In order to make science useful in people’s
daily life (Popli, 1999), all studies must be done earnestly since childhood, so is the
cultivation of scientific literacy. In terms of promoting the planning of science
education in Taiwan, nature study begins to be taught in grade 5 of national elementary
schools, and biology, physics and chemistry are taught in secondary schools. This study
also expects to explore the results of Taiwan’s dedications to the promotion of science
education in recent years, to know the students’ cognition of scientific literacy, and to
compare the differences of the cognition of scientific literacy of the students with
different backgrounds. Whether the scientific literacy of the students in Taiwan can be
improved or not under so many educational approaches deserves our long-term and
further study and observation.
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2 Discussion in Relevant Documents

2.1 Definition of Scientific Literacy

The wording “scientific literacy” is commonly used in the US, but referred to as the
science of public understanding in the UK. Science is a noun familiar to us, but few
people know its true meaning. Because to date there have been no a uniformed
definition and common understanding of scientific literacy, each has his view (Durant
& Thomas, 2006). World professional organizations and experts all have different
definitions and views on scientific literacy (NRC1996; Eisenhart et al., 1996; Deboer,
2000). Scientific literacy is basically defined as two kinds, namely knowledge-centered
and social sciences-centered (Bryan, John & Gregory, 2005).

2.2 Connotations of Scientific Literacy

Doris (2004) pointed out that it was not easy to define scientific literacy; in addition,
there are many definitions and no definite and proper common understanding. Though
experts and organizations of every country have different definitions, and there are no
integral understandings on the implied meaning of scientific literacy from every side, it
is undoubted that science should be one of the basic qualities of citizenry. It can be
elaborated as below:

2.2.1 Science Nature

Rillero (1998) believes that if the public can have more understanding of the universe,
the biosphere, and our body, they will have a quite different new horizon on health, the
environment of the earth, and related issues. The most fundamental concept of
scientific literacy is to have science nature (Pella, O’Hearn, & Gale, 1966; Showalter,
1974). If only one has a preliminary understanding of “science itself” and
“science-related applications”, he then has the so-called “scientific literacy” (Hurd,
1958; Durant, 1993; Rillero, 1998).

2.2.2 Science Process

The concept of science and the technical competence of implementation are the basic
factors in scientific research, but scientific research is not only time consuming but
strenuous. Therefore, in scientific research, whether the researchers’ mental operating
ability is sufficient for the practice of research is also an important factor for the success
of the research. Quite a few scholars and experts believe that those with scientific
literacy should possess the ability of science process (Pella, 1967; Agin, 1974;
Showalter, 1974; Carin & Sund, 1989; Durant et al. 1989; Yager, 1996; Trowbridge &
Bybee, 1996; Tao Xiandu 2008).

2.2.3 Science Attitude
Attitude refers to the evaluation and behavior disposition of an individual to a specific
object in an environment, it is a disposition got after learning. Both scientific attitude
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and value develop, and come into being before an individual grows into an adult. The
people with scientific literacy may have the scientific spirit and attitude in terms of
seeking truth, feeling the strength and beautification of science and loving exploration
(Durant et al., 1989; Yager, 1996). In addition, the curious, open and skeptical attitudes
to new scientific ideas are a must in scientific exploration, and many scholars also think
a positive attitude should be held for science (Hurd, 1958; Durant et al., 1989; Durant,
1993). Li Ling (2006) believes science attitude refers to the basic understanding and
consciousness of the influences of science and technology to society.

2.2.4 Science Ethics

Science and technology should have some contributions and limitations in promoting
human well-being (Carin & Sund, 1989). Science’s great contributions to human is
undoubted, but it remains a big problem that how to properly use the scientific discoveries
and applications. In exploring the universe, being able to observe the values of science is
also what the researchers should strictly stick to (Pella, 1967; Agin, 1974; Showalter,
1974). Though there are not many scholars and experts advocating that science being
included in scientific literacy, in the 21* Century, paying attention to science ethics may be
an issue being unable to be removed, because this is recently a phenomenon of science’s
shock on society and also a hot issue emerging from scientific literacy.

2.2.5 Science Application

Human’s scientific and technological inventions all initially came from scientific
discoveries. As a citizen, we should have the ability of utilizing science concepts,
process skills and values, and we also should be able to apply scientific research
methods and knowledge to resolve daily problems in life and to make decisions
(Showalter, 1974; Carin & Sund, 1989; Trowbridge & Bybee, 1996; Yager, 1996). The
significance of scientific literacy lies in that possessing scientific literacy can make an
individual “know the research process of science, know that these research processes
are the crystallization of human’s imagination and the rules of nature, and its purposes
are to solve the problems encountered in life” (Hurd, 1958; Durant et al., 1989; Durant,
1993). An educated citizen should, on the basis of existing resources, methods and
foundation, produce the ability of evaluating the quality of scientific knowledge.

3 Research Design

3.1 Research Structure

Questionnaire method is adopted in this study to know the cognition of scientific
literacy of the students with different backgrounds. The variables of such backgrounds
include: (1) school affiliation; (2) sex; (3) education of parents; and (4) parents’ jobs.
The research structure is as below (Fig. 1).
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Science nature

| School affiliation |

Science process

| Sex |

| Science attitude

| Education of parents

| Parents’ jobs | Science ethics

Science application

Fig. 1. Research structure

3.2 Sampling Method and Research Participants

The main purpose of the study was to explore the literacy of environmental science
level for senior high school student in Taiwan. Cluster sampling was adopted and 30
public and private senior high schools in Taiwan were chosen as samples. Fifty
questionnaires each school, 1500 in total, 1388 returned, of which 1363 are valid. This
study received 90.87 % return rate from the students.

3.3 Reliability Test of Research Measures

Likert 5-point Scale was adopted in the pretest of the study, 200 questionnaires were
given out, 196 returned, return rate 98%. Cronbach a coefficient was adopted for
reliability test and the overall reliability of scientific literacy was 0.87. The analysis
basing on the statistics shows that every aspect constituting the scientific literacy and
the overall results reach the level of significance, of which the highest is science ethics
4.30, second is science attitude 4.04, then science process 3.93, science nature 3.85 and
science application 3.78.

The questionnaire consists of 5 aspects, i.e. science nature, science process, science
attitude, science ethics and science application, and each is defined respectively as: (1)
science nature contains 7 questions: dynamic, reproducible, material, social, objective,
nonexclusive scientific methods and public; (2) science process contains 8 questions:
research problems, data collecting, research purpose, research structure, research
object, research tools, data analysis and research results; (3) science attitude contains 7
questions: objectivity, enlightening, initiative, trust, respect, interest and doubt; (4)
science ethics contains 6 questions: unjust obtainment, injury evaluation, consent
obtaining, informing after the event, protecting the participants and without being
controlled; (5) science application contains 6 questions: being aware of, finding the
problem, study the problem, analysis and judgment, solving the problem, and results
application. There are 34 questions in total.
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3.4 Analytical Procedure

t-test and ANOVA were adopted as statistical methods. t-test was adopted to analyze
the level of significance of every aspect. t-test was adopted to test the different
background variables such as school affiliation and sex, and the student gets to know
the difference between the scientific literacy of themselves and others. One-way
ANOVA was adopted to test the different background variables, and the student got to
know the difference between the scientific literacy of themselves and others. If the
value of F reached the level of significance, Scheffes’ method was adopted to further
carry out the comparison after the event, to know the significant differences of each
group. The statistical test level of every aspect was a=0.05.

4 Research Results and Findings

4.1 T-testing of the Aspects of Scientific Literacy

Each aspect of the scientific literacy was analyzed through t-test, all reached the level
of significance (p<.01); the average of the overall scientific literacy was 3.71, of which
the average of science ethics the highest, 4.07, and average of the science application
the lowest, 3.39.

4.2 Differential Analysis of the Cognition of the Scientific Literacy in the Schools
of Different Affiliations

The scientific literacy for senior high school students from schools of different
affiliations reaches (reached) the level of significance for both every aspect and the
whole. The public senior high school students generally had (have) higher standard of
scientific literacy than the private senior high school students.

4.3 Differential Analysis of the Cognition of the Scientific Literacy of the Senior
High School Students of Different Sexes

The scientific literacy for senior high school students of different sexes had (have)
significant difference in the aspect of science ethics. Female senior high school students
tend (tended) to pay more attention to the science ethics. In the aspect of science
application, the male high school students tend (tended) to have higher level cognition.

4.4 Differential Analysis of the Cognition of the Scientific Literacy of the Senior
High School Students Whose Parents Have Different Education

In the differential analysis of the senior high school students whose parents have
different education, the aspect of science process reach (reached) the level of
significance. The level for the group of students whose parents have college/university
or master’s degree is higher than that for the groups of students whose parents have
junior college education or lower education. The aspect of science attitude and the
whole reach (reached) the level of significance, the college/university group is higher
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than the groups of junior college education or lower. The aspect of science application
reach (reached) the level of significance, the doctor’s degree group is higher than the
groups of junior college education or lower.

4.5 Differential Analysis of the Cognition of the Scientific Literacy of the Senior
High School Students Whose Parents Have Different Specialized Jobs

In the differential analysis of the senior high school students whose parents have different
specialized jobs, only the aspect of science ethics didn’t reach the level of significance and
all others did. In the aspects of science nature and science attitude, the group of the student
whose parents have senior specialized jobs is higher than the group of students whose
parents have semi-technical jobs; in the aspect of science process, the group of students
whose parents have specialized or senior specialized jobs is higher than the group of
students whose parents have semi-technical and technical jobs; in the aspect of science
nature, the group of the student whose parents have senior specialized jobs is higher than
the group of students whose parents have semi-technical jobs; in the aspect of science
application, the group of students whose parents have senior specialized jobs is higher than
the group of students whose parents have semi-technical and technical jobs; in the aspect
of the whole, the group of students whose parents have semi-specialized and specialized
jobs is higher than the group of students whose parents have semi-technical jobs, and the
group of students whose parents have senior specialized jobs is higher than the group of
students whose parents have semi-technical and technical jobs.

5 Discussion

The study was to explore the literacy of science level for senior high school students
with different backgrounds in Taiwan, while there was a lack of the study on such
subject through the studies of the scholars of every country in the world in modern
times, and there was a serious lack of relevant information for comparison. Therefore,
the comparison and discussion with relevant studies cannot be given wholly but the
statement of the findings of this study. The discussion is as follows:

5.1 On the Whole, Senior High School Students Are Only above Average in
Scientific Literacy

From the view of average number, the cognition of senior high school student in
Taiwan on the overall scientific literacy is only 3.71, slightly higher than 3.5. Though in
2006 PISA’s scientific literacy appraisal ranked highly fourth in the world, it is not high
considering the student’s overall cognition. Li Ling (2006) found in the survey of
secondary school biology teachers’ scientific literacy that, the level of cognition of
secondary school biology teachers was higher on the whole.

5.2 Senior High School Students Have Lower Level Cognition on the Science
Applications

From the view of average number, the cognition of senior high school student in
Taiwan on science application is the lowest, only 3.39, and t-test reached the level of
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significance. The average failing to reach 3.5 tends to be lower. There remains to be
greatly improved for Taiwan senior high school student’s ability of applying science
concept, knowledge and method into daily life, and they have lower level cognition on
the science applications

5.3 Senior High School Students Have Higher Level Cognition on the Science
Ethics

From the view of average number, the average of senior high school student in Taiwan
in the aspect of science ethics was as high as 4.07, and t-test reached the level of
significance. Senior high school students have higher level cognition on the science
ethics

5.4 The Public Senior High School Students Generally Have Higher Standard of
Scientific Literacy Than the Private Senior High School Students

In Taiwan, the public senior high school students generally have higher standard of
scientific literacy than the private senior high school students, and they reach(reached)
the level of significance in every aspect of scientific literacy and on the whole. The
public schools in Taiwan enjoy government subsidy, so their tuitions are much lower
than that of the private schools. Students want to study in public senior high schools
must pass scholastic aptitude test, and those scoring high will study in public schools.
The public senior high school students generally having higher standard of scientific
literacy than the private senior high school students perhaps is because their marks in
scholastic aptitude test is higher than those of private school students.

5.5 Female Senior High School Students Tend (Tended) to Pay Attention to the
Science Ethics, While the Male High School Students Tend (Tended) to Have
Higher Level Cognition on the Science Applications

Analyzing from the data, though Taiwan senior high school students having a higher
cognition in the aspect of science ethics, from the angle of sexes, female senior high
school students tend (tended) to pay attention to the science ethics, and reach (reached)
the level of significance; in addition, from the angle of science application, the male
high school students tend (tended) to have higher level, and reach (reached) the level of
significance.

5.6 The Senior High School Students Whose Parents Have Higher Education
Have Higher Standard of Scientific Literacy

Parents’ education is closely related to students’ scientific literacy. The senior high
school students whose parents have higher education have higher standard of scientific
literacy on the whole, and reach the level of significance, of which only science nature
and science ethics fail to show the level of significance, and the other four aspects all
show the parents’ education and their children’s scientific literacy have positive
correlation. This is possibly because those parents have higher education background
pay more attention to or are able to the enlightening their children’s scientific literacy.
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5.7 The Senior High School Students Whose Parents Have Specialized Jobs Have

Higher Standard of Scientific Literacy

The data show that, if the parents have relatively specialized jobs, their children have
higher performance, and it reaches the level of significance. If the parents have
relatively specialized jobs, their children have relatively positive cognition in every
aspect. This is possibly because the parents have specialized jobs can better help or
cultivate the children’s scientific literacy.
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Performance Evaluation of the Regional Innovation
in the Integration of Production, Education and Research

Chaoyi Chen, Bo Wang, and Luo Chen

School of Management, Tianjin University, Tianjin, China

Abstract. In accordance with our current region situation in integration of
production, education and research, the paper, combined with the qualitative &
quantitive analysis approach, offers the reasonable performance assessment
towards the regional innovation in integration of production, education and
research in 31 provinces. The paper, after analyzing the innovation performance
evaluation indexes influencing the integration of production, education and
research, obtain 14 major branch index in order to set up the evaluation index
system. The paper, after analyzing data from 31 provinces by factor-clustering
statistical method, gain 4 major indexes and begin the mark sequence and cluster
analysis before the advantages and disadvantages are discovered and suggestions
are put forward.

Keywords: Integration of production, education and research, innovation,
performance evaluation, factor-cluster analysis.

1 Introduction

At present, our country is in the process of transformation from the planned economy to
the market economy system, with fast economic growth and the people's life standard
raising. However, at the same time, the unbalanced development of regional economy is
also exposed, with some industry excess capacity, the waste of resources, which weakens
our national comprehensive competitive power with other developed countries. Based on
the international and Chinese economic and science & technology trend, our central
government pays high attention towards our science & technology development, and takes
the independent innovation as our national strategy to propel our structure adjustment and
improve our country’s competitiveness, and takes the scientific and technological progress
and innovation as the first driving force of our economic development. Takes the
independent innovation as the central linkage to adjust economic structure, transform our
growth mode and improve our competitiveness, and takes the construction of national
innovation state as an important strategy in the future.

In the background of the national innovation strategy, how to create an innovative
system among the government, enterprises, universities, research institutes, and
intermediary institutes of various resources for the harmonious development is urgent.
The integration of production, education and research is the main way and the direction
of national knowledge and technology innovation.

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 53-50]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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At present, the issue of the integration of production, education and research,
particularly at the focus on the model selection and combination of the effect the
performance evaluation is still the barrier or the bottleneck to different countries to a
certain degree. This article summarizes the existing problems and relative solutions
towards different cities and provinces by 14 performance index analysis from 31
provinces and cities.

2 The Index Data and the Evaluation Method towards the
Innovation Ability of Regional Integration of Production,
Education and Research

2.1 The Index System Setting

Under the principles of operability, simplicity, comparability and scientificity, the
performance evaluation index system on regional integration of production, education
and research innovation is established respectively from the main body combined
(enterprises, universities, research institutes), the index combined (input, output,
combining effect) and other aspects concerned indexes to merge, conclude and cut,
finally it obtains the following 14 evaluation index, and establishes the evaluation
index system.

(1) The application for a patent license
(2) The contract number of the deal in technology market
(3) The proportion between industrial enterprise new product value and the total
industrial output
(4) The science and technology services subject number of the higher school
(5) The number of institutes science and technology activities
(6) The raising total funds of the large and medium-sized industrial enterprise
technology activities
(7) The proportion of the raising funds in science and technology activities from
government and the large and medium-sized industrial enterprise
(8) The research and development personnel full-time equivalent of large and
medium-sized industrial enterprises
(9) The raising total funds in science and technology from higher colleges
(10) The proportion in the science and technology raising total funds between the
enterprises and higher college
(11) The research and development personnel full-time equivalent of universities
(12) The total raising fund from the institutes
(13) The enterprise fund proportion in the research institute science and technology
activities
(14) The research and development personnel full-time equivalent of institutes

2.2 Acquisition of the Evaluation Data

This paper is mainly involved in the 14 evaluation index from data of 31 provinces in
our country, which is mainly from the published yearbooks and official website.
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(1) National Bureau of Statistics of China, The China statistical yearbook (2010),
Beijing: China statistical publishing house.

(2) National Bureau of Statistics of China, the science and technology department.
The China science and technology statistics yearbook (2010), Beijing: China
statistical publishing house.

After getting the original data, the article has the synthesis of calculation to the parts of
indexes, and has the establishment of a evaluation database.

2.3 Introduction of the Evaluation Method

2.3.1 Factor Analysis

Factor analysis is a technology which can simplify the multi-variations in order to
decompose the original variables. And it can induce the potential categories, and takes
the indexes strongly related as a class,Factor analysis is a statistical method used to
describe variability among observed variables in terms of a potentially lower number of
unobserved variables called factors. Factor analysis searches for such joint variations in
response to unobserved latent variables which is the promotion of the main factor
analysis. It can be applied into the reflection and the generation of some certain original
variables.

2.3.2 Cluster Analysis

Cluster analysis begins its classification from the characteristics of numerals, is the
result of the combination of numerical taxonomy and multivariate statistics. It is
simple, and well-done in classification effect. The basic principal of the analysis is to
observe the relative ties between the samples in accordance with the characteristics of
numerals. And the relationship between samples decided by its distances, once the
distance between the definitions has been offered, the closer samples will be classified
one.

3 The Evaluation of the Regional Innovation in the Integration of
Production, Education and Research Based on Factor-Cluster
Analysis

3.1 The Selection and Analysis of Innovation Factor

In the light of factor analysis principle, after inputting the 31 group dates of 14 index
and using standardization and factor analysis by software SPSS12, we can get the
following results. From the Table 1, the value of KMO Test is 0.741 which is greater
than 0.6, and the result of significance testing is less than 0.05 base on the Bartlett's
Test, so it is fit for taking the factor analysis.
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Table 1. The KMO and Bartlett's Test of Integration

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 741
Bartlett's Test of Sphericity Approx. Chi-Square 563.977
df 91
Sig. .000

From the result of Table 2, we can see the eigenvalues of all the first four factors are
greater than 0.9, their contribution rate of variance is respectively
50.465%,19.749%,8.684% and 6.57%, The contribution rate of accumulative total of
variance is 85.468% which is greater than 85%. The first four factors include more than
85% information of all the variances, so we choose the first four factors instead of the
original variances to make an analysis.

Table 2. The Variance Analysis of Integration

Total Variance Explained

Initial Ei | Extraction Sums of Rotation Sums of Squared
c ftial Bigenvaiues Squared Loadings Loadings
b Total % of CumulativeT cal % of [Cumulative Total % of | Cumulative
% variance % % Variance % % | variance %o
1 7.065| 50.465 50.465| 7.06]50.465 50.465|5.559] 39.707 39.707
5
2 2.765| 19.749 70.214{2.76/19.749 70.214{3.840 27.429 67.137
5
3 1.216( 8.684 78.898]1.21] 8.684 78.898|1.4321 10.230 77.367
6

4 920 6.570  85.468.920[ 6.57(0f 85.468(1.134( 8.101 85.468
5 817 5.838  91.305
6 494 3.527 94.833
7 329 2351 97.183
8 35 9651 98.149
0 21 866  99.015

10 065 464 99.479
11 030  .214  99.693
12 029  .2100  99.904
13 0100  .069  99.973
14 .004{ .027] 100.000

Extraction Method: Principal Component Analysis.



Performance Evaluation of the Regional Innovation 57

Table 3. Component Matrix of Integration Index

Rotated Component Matrix*

Component
Index
1 2 3 4
[The application for a patent license 230 902 -.113 .166
The contract number of the deal in 911 283 .021 .093
technology market
The proportion between industrial 707 .063 -.304 297
enterprise new product value and the total
industrial output
[The science and technology services subject] 403 .680 264 232
number of the higher school
The number of institutes science and 950 119 .015 -.085
technology activities
The raising total funds of the large and 128 962 -.029 .042

medium-sized industrial enterprise
technology activities

The proportion of the raising funds in 144 -.232 831 -.074
science and technology activities from
government and the large and
medium-sized industrial enterprise
The research and development personnel .073 959 -.026 .054
full-time equivalent of large and
medium-sized industrial enterprises

The raising total funds in science and .869 374 229 .105
technology from higher colleges
The proportion in the science and .146 335 557 233

technology raising total funds between the
enterprises and higher college

The research and development personnel 729 .520 243 .070

full-time equivalent of universities

The total raising fund from the institutes 953 .074 .198 -.062
[The enterprise fund proportion in the research| .008 192 .057 929
institute science and technology activities

The research and development personnel 925 .036 315 -.030

full-time equivalent of institutes

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.

From Table 3, the loads of the contract number of the deal in technology market, the
proportion between industrial enterprise new product value and the total industrial
output, the number of institutes science and technology activities, the raising total funds
in science and technology from higher colleges, the research and development
personnel full-time equivalent of universities, the research and development personnel
full-time equivalent of institutes in factor 1 are larger, we can call factor 1 as output of
integration and input of university’s and institute’s personnel factor; the loads of the
application for a patent license, the raising total funds of the large and medium-sized
industrial enterprise technology activities, the research and development personnel
full-time equivalent of large and medium-sized industrial enterprises in factor 2 are
larger, we can call factor 2 as the raising funds and personnel input of enterprise factor;
the loads of the proportion of the raising funds in science and technology activities from
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government and the large and medium-sized industrial enterprise, the proportion in the
science and technology raising total funds between the enterprises and higher college in
factor 3 are larger, we can call factor 3 as integration of enterprise, government and
university factor; the loads of the enterprise fund proportion in the research institute
science and technology activities in factor 4 are larger, we can call factor 4 as
integration of institute and enterprise factor.

3.2 The Score and Sort of Total Factors

Table 4. The Integration Total Factors Score and Sort of Province Cities

Total
Factors Region Sort Total Factors Region Sort

score score

1.9587 Beijing 1 -0.1913 Anhui 17
1.0412 Jiangsu 2 -0.2333 Heibei 18
0.8655 Shanghai 3 -0.2553 Fujian 19
0.7598 Guangdong 4 -0.2926 Jiangxi 20
0.5915 Zhejiang 5 -0.3016 Shanxi 21
0.3368 Liaoning 6 -0.3467 Yunnan 22
0.3217 Hubei 7 -0.3624 Guangxi 23
0.3207 Sichuan 8 -0.3789 Gansu 24

Neimengg

0.3111 Shan xi 9 -0.4190 u 25
0.2982 Shandong 10 -0.4952 Guizhou 26
0.0531 Hunan 11 -0.5513 Xinjiang 27
-0.0407 Tianjin 12 -0.6152 Ningxia 28
-0.0639 Henan 13 -0.6548 Hainan 29
-0.0775 Heilongjiang 14 -0.6575 Qinghai 30
-0.1150 Jinlin 15 -0.6612 Xizang 31
-0.1447 Chongqing 16

3.3 Cluster Analysis of Integration Innovation

Cluster Analysis can classify the dates automatically in accordance with the differences
of their properties with no prior knowledge. In accordance with cluster analysis
principle, we can get the tree diagram of the performance evaluation result of the
integration.

The performance evaluation result of the integration can be classified into four types.
The first type is Beijing; the second type includes Hubei, Sichuan, Shan xi, Liaoning,
Shandong, Shanghai, Guangdong, Zhejiang, Jiangsu; the third type includes Jiangxi,
Shanxi, Hebei, Fujian, Yunnan, Guangxi, Gansu, Neimenggu, Hennan, Heilongjiang,
Tianjin, Jilin, Chongqing, Anhui, Hunan; the fourth type includes Hainan, Xizang,
Ningxia, Guizhou, Xinjiang.
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Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
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Fig. 1. Performance Evaluation Results Tree Diagram of Integration

4 Performance Evaluation Result Analysis of Regional Integration
Innovation

(1)From the comprehensive factor score, Beijing, Jiangsu, Shanghai,
Guangdong, Zhejiang province are top five in China. The reason of Beijing’s high
score is factor score Ist, output of integration and input of university’s and institute’s
personnel factor; the reason of Jiangsu’s and Guangdong is factor score 2nd, the raising
funds and personnel input of enterprise factor; The reasons of Shanghai’s are the factor
score 1st and 2nd; The reasons of Shanghai’s are the factor score 2nd and 4th. From all
above, we can see most of the high comprehensive factor score provinces have a good
achievement in the output and investment of integration of production, education and
research. In addition, the achievement of cooperation between enterprise and other
departments is much better.

(2) The second group fall behind Beijing mainly in produce of integration of
production, education and research, it prove that the investments are not transformed to
valid Technology Achievements very much. We need to find the reason by analyzing.
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Meantime, we also can see the second group surpassing trend. The scores of the third
group are all negative. There are some shortcomings in the investment, output and
cooperation, we should work hard more.

(3) From the factor score, we could see there is a “three lags of the tripod” pattern
appears in the integration of production, education and research. It is the economic
community of cities around the Bohai Bay, led by Beijing; the economic community of
cities around Yangtze River Delta, led by Shanghai and Jiangsu; the economic
community of cities around Pearl River Delta, led by Guangdong. The cities have a
great innovation capacity in the integration of production, education and research,
giving impetus to the development of its adjacent regions.

(4)Each province and city should increase the input of fund and manpower,
strengthen the cooperation between enterprise, institute and university, promote the
commercialization of research findings. The governments of each province and city
should build some communication platforms and establish a specialized division for
organizing, cooperating and supervising so that guarantee the success of integration of
production, education and research. The cooperation model of integration should have
some innovation and breakout so as to arouse the enthusiasm of all sides. We should
also strengthen innovation of the motivation and Interest Mechanism so that the
investment of integration could get the reward in the highest degree.

References

1. He, J., Li, Y.: The Regional Innovation System of Research University, vol. (5), pp. 87-106.
Tsinghua University Press (2008)

2. You, W., Zhou, S.: The Research on Mechanism optimization of Integration of Production,
Education and Research. Science of Science and Management (10), 9-12 (2004)

3. Tang, X.: Research on the Technological Innovation of Regional Industry-University-Research
Cooperation. Dissertation for the Degree of Harbin Engineering University D. Management,
103-138 (2009)

4. Lee, Y.: The Sustainability of University Industry Research Collaboration: An Empirical
Assessment. Journal of Technology Transfer (25), 111-133 (2000)

5. Cai, B.: Innovation and Integration of Production, Education and Research, pp. 13-16.
Guangdong Economic Press, Guangzhou (2008)

6. Wu, Y., Huang, Z.: A Study on the University Performance Evaluation of Integration of
Production, Education and Research. Sichuan Province Government Agency College
Journal (1), 39-41 (2008)

7. Li, W.: Multivariate Statistical Analysis. Beijing University Press, Beijing (2008)



Research on the Buffer Sizing Approach in Critical
Chain Scheduling in Perspective of Flexible Management

Guofeng Ma*, Lei Li, and Zhiqin Chen

School of Economics and Management, Tongji Univ., Shanghai 20092, China
mgfsjtu738@sina.com

Abstract. An improved buffer sizing approach in critical chain scheduling was
proposed based on the flexible management in projects. Through identifying the
uncertainties which have influences on the duration of each activity and taking
the project characteristics which include resource tightness, network complexity
and risk preference of the project manager into consideration comprehensively,
it decreases the subjectivity in the decision-making process effectively and
makes the buffer sizing more reasonable.

Keywords: Critical chain, buffer, flexible management, uncertainties.

1 Introduction

Critical Chain Project Management (CCPM) is the application and development of
the Theory of Constraints (TOC) in the areas of project management. In order to
protect the critical chain and be able to implement the projects as planned, Goldratt
introduced the concept of buffers [1]. Adding buffers into the schedule can shorten
the construction period in a large scale without increasing the completion risk [2], and
minimize the impact on implementation of the plan due to uncertainties. There have
been several researches on determining the buffer sizes nowadays, and the most ones
commonly used methods including two kinds: the Cut and Paste Method (C&PM) and
the Roots Square Error Method (RSEM) [3]. Zinovy and Radovilsky applied the
queuing theory to determine the buffer sizes [4]. Yongyi Shou and K T Yeo divided
the uncertainty of activities into three levels: high, middle and low, and proposed
conversion coefficients of buffer sizing [5]. In recent yeas, Oya I. Tukel has
integrated two project characteristics, one of which is resource tightness and the other
is network complexity to determine buffer sizes [1]. Behzad Ashtiani et al. addressed
that duration of activities obeyed the lognormal distribution, and sized the buffers
based on Root Square Error Method (RSEM) [6]. Luong Duc Long et al. [7] and Lili
Chen et al. [3] determined the duration of actives and buffer sizes based on the fuzzy
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theory. In addition, in [2], the effects of project resource intensity, network structure
complexity and managers' preference to risks on buffers were considered and
integrated to determine the buffer sizes. Peng Gao proposed an approach based on the
grey theory [8].

The references reviewed have proposed approaches to determine the buffer sizes at
a different angle, and enriched the research of Critical Chain Project Management
(CCPM). In most of these studies, however, due to the lack of determination of
parameters in probability distributions and a large quantity of subjectivity existed in
the process of activities duration estimation, many of these approaches are short of
scientific decision-making, and it makes the project schedule management rigid.

In this paper, according to the recognition of flexible management, the source of
uncertainty was first identified and analyzed to decrease the subjectivity in the
estimation of the duration of each activity. And then three project characteristics
including the resource tightness, network complexity and risk preference of the
project manager are integrated comprehensively to optimize the buffer sizes.

2 The Buffer Sizing Approach in Perspective of Flexible
Management

Flexible management derives from the recognition of flexibility. Flexibility is
considered as the capability that the system can rapidly respond to the uncertain
environment [9]. The capability and uncertainty are the key factors in the definition of
flexibility [10]. To a certain degree, CCPM can decrease the influence of uncertainties
over the project schedule. There shows flexibility existed in the CCPM. Project
schedule management with much rigidity can cause the system not respond to the
environment changes rapidly and effectively. Finally, the goals of project
management: cost, schedule and quality are dramatically disjointed. CCPM is a new
strategy where the behavior hypothesis of human, including Students Syndrome and
Parkinson’s Law are considered. However, human elements are not the unique factors
leading to the rigidity. The reasons causing the rigidity should be a systematic
composition where the things, environment, management and other uncertain factors
must be taken into consideration. Consequently, in perspective of flexible
management, the uncertainties having the influence on the duration of each activity
should be first identified and analyzed in order to make the flexible mechanism of
schedule management clear.

The uncertainties have two types: cognitive ones and accidental ones. Cognitive
uncertainties are relevant to the lack of recognition and experience for projects, as
well as accidental ones are relevant to the random or risk events when the projects
carry out. In consideration of the two types of uncertainties, safety time is added into
the duration of activities. In engineering projects, the executors always have high
cognitive ability of their own tasks. If activities are executed by those people with less
experience or lack of enough cognitive ability, the project schedule will be influenced
considerably, as well as the cost, quality, and the stakeholders’ requirement.

Although the accidental uncertainties have characteristics of randomness, they can
always be predicted beforehand. Analyzing the comprehensive influence exerted by
the accidental uncertainties, we can estimate the safety time added into the duration.
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Based on above, the buffer sizing approach in perspective of flexible management
mainly consists of two steps: the first one is determining the buffer sizes under the
influence of uncertainties, and the second one is optimizing the result concluded by
the first step considering resource tightness, network complexity and risk preference
of the project manager comprehensively.

2.1 Determining the Buffer Sizes in Consideration of Uncertainties

The duration can be calculated from the construction norm. Theoretically, there is not
much safety time added into the duration estimated by the norm. Therefore, it can be
seen that the duration consists of two parts, one of which is fixation time for
completion, and the other is safety time. Let d; be the duration of activity i .

d =h +s, (1)

In (1), A is the duration calculated from the construction norm, while s, is safety

time added in comprehensive consideration of risk events caused by uncertainties.
Because 1, is regarded as fixation time and its expectancy is E(h)=h, , the

probability distribution of d,is determined by the distribution of s,. We suppose the
expectancy of s, is E(sl.):s_,. and the variation of s, is D(s,) = J,. The expectancy
and variation of d, is E(d,)=h+s,, D(d,)=5,.

According to the transitional schedule methods such as CPM, PERT etc., the
duration of activity i is d,” (d=h +s;), and s; is the safety time added in
consideration of the uncertainties. The process of buffer size determining is

constructed as follows:

1) Identify the uncertainties which may have impact on activities' duration
estimation. We suppose that there are N kinds of risk events influencing on the
duration of activity i, the influence exerted on activity i by risk event j is
{s,.j | j=L2..N } (The influence is regarded as the safety time.) , and those risk events

are mutually independent.
2) Determine the weight of each risk event by the expert evaluation method. Let
@, 1s the weight of risk event j against activity /. And s; can be obtained as (2)

shows:

s, =@, (d, —h)=awys, )

gt

According to the transitional schedule methods to determine the duration, d;"is the

estimated duration of activity i . Therefore, s, is obtained by (3).

s; =@;(d; —h)=a;s; 3)

ij Vi

Determine the probability distribution of each risk event referring to historical data or
the expert investigation method. We suppose that the probability of risk event j is
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p; and s" is the safety time added into activity i based on the objective evaluation

of risk events. s can be obtained by (4).

N
s’ =2 08P, )
J=1

According to the probability distributions of risk events and (4), we can evaluate the
probability distribution of sx by Monte-Carlo simulation method.

Consequently, in consideration of uncertainties, we propose that the calculation
formula of buffer sizes is as the (5) shows.

AB = [Z(s;og ~Si05)" ]% ®)

2.2 Optimization of the Buffer Sizes in Consideration of the Three Project
Characteristics

It is regarded in [1], [2] that resource tightness and network complexity can make a
big difference in the buffer sizing process, and the schedule is much more likely to be
delayed when the demand for resource is close to the supply or there are more
predecessor activities. Under such condition, there should be bigger buffer sizes to
decrease the influence due to uncertainties. The calculation formulas of conversion
coefficients of the three project characteristics are showed as follows.

2.2.1 Resource Tightness
Let o, be resource usage for activity i for resource type ¢; ¢; be the resource

tightness of activity i; R, be the upper limit quantity of resource type ¢ in the
period of time 7; r,, be total quantity of resource type ¢ for activity k in 7; m

be the number of activities in ¢; ST, and D, be the starting time and duration of
activity i respectively.
Then, for activity i

& =irkq,/Rq,, te[ST,, ST, + D, ] 6)
2% =max{0!,~q}=max{zm:rkqt/Rq,}, te[STwST,» +Di] 7)

2.2.2 Network Complexity

The network complexity of activities can be represented by the complexity of the
chain where the activities exist. Therefore, the network complexity of activity i can
be showed as follows.
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B == ®)

In (8), N, is the total number of precedence relationships of activity i, while N, is
the total number of activities on the chain.

2.2.3 Risk Preference of the Project Manager

Although buffer sizes are determined to give a 95% chance of completing the project
on time, from the angel of risk, the project manager still faces a 5% chance of being
out of the buffer control. Let £ be the risk preference of the project manager, and the
adjustment coefficient of buffer sizes at such level is calculated as (9) shows where
fi_e 1s considered as the multiple of standard deviation at 1-& guarantee rate of

completing the project on time.

5=£

T20 ©)

According to the analyses above, in the comprehensive consideration of resource

tightness, network complexity and risk preference of the project manager, the
optimized buffer sizes can be given by:

1

* * 212 10

AB:{Z[(1+ai)x(1+ﬂi)xé‘ix(si,o‘g—si,ois)] }2 (10)

3 Simulation Study

We suppose that d,” is the duration of activity i obtained by transitional schedule
methods, 7, is the fixation component of d,”, and s, is the safety time added into

d; . Table 1 shows the basic information of the project. The upper limit quantity of
labor the project can supply is 10 persons. The level of risk preference of the project

manager is 0.05.

Fig. 1. Network Structure of The Project
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Table 1. Information Table of Activities

Activity ID Predecessor Activities d; (wk) h (Wk) 57 (wk) Labor (p)
1 / 5 3 2 1
2 / 10 7 3 3
3 1 10 8 2 3
4 2 8 7 1 4
5 3,4 12 9 3 5

Identify and evaluate the uncertainties which may have impact on activity 1. Table
2 shows the results evaluated.

Table 2. The Results Evaluated of Activity 1

Risk event Name @ Probability distribution
1 Change of weather 0.1 N(60%, 4%*)
2 Social influence 0.3 TR(30% ,40% ,60%)
3 Change of budget 0.3 U30% ,55%)
4 Change of materials supplying 0.1 N(30%, 2%”)
5 Change of requirement 0.2 N(40%, 2%*)

According to the evaluation results and (4), the probability distribution of s,*

added into activity 1 can be obtained after 1,000 times Monte-Carlo simulation by
Crystal Ball. Fig.2 shows the simulation result. It illustrates that under the condition
of completion with 90% and 50% guarantee rate respectively, the safety time is 0.92

5

and 0.84 respectively, in other words, s, =0.92, 5,5 =0.84.

With the evaluation of probability distributions and weights of uncertainties
influencing on other activities in the project, Table 3 illustrates the simulation
results.

1,000 Trials Frequency View 1000 Displayed 1,000 Trials. Frequency View 1,000 Displayed

Safety time added into activity 1 Safety time added into activity 1

0.05 -

ﬂ
x

:
s

2 I (2 | 3
S oo 108 = 08
8 2 g 2
32 5 |3 5
S K 3 ]
& o0z 208 @ - 208
L] L
oot ‘ FL 10 I ‘ ! F‘ - 10
. Ll . |, i,
(-] o2 078 080 084 0.88 082 0.96 1.00 068 072 076 0.80 084 0.88 082 0.96 1.00
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Fig. 2. The Probability Distribution of s’
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Table 3. The Simulation Results of Activities

S:().9 Si*,().S
Activity ID (Safety time with 90% (Safety time with 50% Si0975105
guarantee rate ) guarantee rate) (wk)
(wk) (wk)
1 092 0.84 0.08
2 1.48 1.35 0.13
3 0.95 0.90 0.05
4 0.34 0.32 0.02
5 1.38 1.24 0.14

Activity 1

Activity 2 11FB,

Activity 3

Activity 4 - FB, Activity 5

Fig. 3. The Schedule Plan after Adding Buffers

In the schedule plan after adding buffers, the critical chain is 2-3-5. In
consideration of resource tightness, network complexity and risk preference of the
project manager, adjustment coefficients showed in Table 4 are given to optimize
buffer sizes. And Figure 3 is the schedule plan after adding project and feeding
buffers.

Table 4. Adjustment Coefficients of Buffer Sizes

Activity ID 22 B o
1 0.4 0 1
2 0.4 0 1
3 0.7 1/3 1
4 0.7 1/3 1
5 0.5 2/3 1

According to (10), for the schedule plan
PB =0.41(wk)

FB, =0.11(wk) ; FB, =0.05(wk)
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4 Conclusion

Buffer plays an important role in project schedule management. It can decrease the
impact on the project exerted by uncertainties, prevent new resource conflicts and
protect the critical chain. The project can respond to the uncertain environment
rapidly in perspective of flexible management. And it is especially important to
identify the uncertainties from the angle of the internal origin. The paper analyzed the
influence on the construction period exerted by the risk events due to uncertainties
and used the Monte-Carlo simulation method to determine the buffer sizes. In the
other hand, it has taken the project characteristics into consideration in the process of
calculation, and made the decision process more reasonable. However, the hypothesis
that each risk event was mutually independent as premise of the paper may disagree
with the facts. Buffer sizing on the premise of considering the interaction of each risk
event is worth further studying. For all that, the paper presented a new idea to
determining buffer sizes, and the constant perfection in theory or practice is hoped to
provide vast development space for Critical Chain Project Management (CCPM).
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Abstract. This paper studied the old-age insurance, medical insurance and job
security of the landless peasants by empirical and theoretical analysis. The results
indicate that the social security of the landless peasants is in the state of the
serious deficiencies. With China's industrialization and urbanization accelerated,
the scale of landless peasants is increasing. In order to protect the basic right to
subsistence and development, We must take effective measures to strengthen
social security of landless peasants.

Keywords: Henan, landless peasants, society security.

1 The Present Situation of the Social Security of the Landless
Peasants in Henan Province

Social security is the foundation of social existence and development. With the
industrialization and urbanization accelerated, the number of landless peasants is
increasing year on year. It is predicated that by 2020 the landless peasants in our
country will surpass 100 million. As the culture qualities and labor skills of landless
peasants are generally not high, they are less competitive in non-agricultural industries.
At present, the employment situation of the whole society is severe, and the social
security system is not sound. Therefore, most of the landless peasants are in awkward
“three no” circumstances: no land, no post, and no security. As a province with large
agricultural population, Henan has witnessed a continually rising number of landless
peasants in recent years. From the angle of developing trend, there will be tens of
thousands of peasants losing their land in Henan every year in the future. In the process
of landless peasants’ acquiring citizenship, their subsistence allowances become a
major worry. Old-age insurance, unemployment insurance, medical insurance and
other social security issues are becoming increasingly prominent. According to the data
from the Department of Land and Resources of Henan Province, from 2001 to 2004,
there were 204,000-mu cultivated land taken over each year, and nearly 200,000
peasants lost their land every year. Therefore, it is necessary to pay close attention to
the legitimate rights and interests protection of the landless peasants, explore
effective protection strategies so as to build a new socialist countryside and harmonious
society.

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 69
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



70  X. Guo

For a long time, the Party and the Government has been exhibiting great concern on
the establishment of the social security system of landless peasants. Local governments
at all levels have also been carrying through positive and effective explorations on this
matter. However, in the actual practice, the ratio of the “three-no people” of the
landless peasants stays high, even further expands.

1.1 Old-Age Security Situation of Landless Peasants

In China, the majority of peasants mainly rely on their offspring in the old age. In case
of losing the land, their children have become landless peasants. With the unstable
situation of re-employment and income, the traditional family pattern has been
impacted severely. With the arrival of the aging society in rural areas, the supporting
issue of the old age has becoming a new worry for landless peasants. It is investigated
that there are only 15% of the landless peasants participating in various pension.

1.2 Medical Security Situation of Landless Peasants

In the aspect of medical security, the Province has given a certain amount of
compensation in light of the specific condition of landless peasants. However, most
landless peasants still cannot afford high medical expenses with limited compensation.
They are still facing the issue of “poor access and high fee” in medical service.
Although the New CMS has relieved the burden of landless peasants to a certain extent,
the majority of landless peasants have acquired citizenship after losing their land.
Therefore, they can’t enjoy the rights of the New CMS, facing ever greater pressure on
health care. The returning to poverty due to illness is more prominent.

1.3 Employment Security Situation of Landless Peasants

Employment is an important issue of subsistence and development for every member of
society. Losing land means losing the most basic post. According to the findings of a
survey into 105 landless peasant households made by the rural investigation team of
Henan Province, the landless peasants of the Province have employment difficulties
and few economic resources. Compared with urban workers, landless peasants lack
non-agricultural employment knowledge, skills, and the supporting of favorable
policies. Their ability to participate in social competition for jobs is very limited. Due to
the low quality of rural labor force, poor information flow and other factors, the
employment is difficult. Some landless peasants have few economic resources with
decreasing income. Therefore, landless peasants can barely make the ends meet after
entering cities. With the lost of the most basic means of production, i.e. land, no matter
whether or not they are willing to acquire non-rural hukou, the life of landless peasants
is basically urbanized. Before, they were self-sufficient, now they have to go to the
market for most daily supplies. Therefore, their life cost increases. Although they
gained a handsome compensation when the land is taken over, with the limitation of
education background and labor skills, they could find no new employment
opportunities and only rely on laurels.
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2 Analysis of the Current Social Security Situation of Landless
Peasants

2.1 Unreasonable Land Acquisition and Compensation Standards

Article 47 of Land Management Law stipulates that compensation for land
requisitioned includes land compensation and resettlement subsidies and compensation
for adjunct and young crops. The total sum of land compensation and resettlement
subsidies shall not exceed 30 times the average annual output of the first 3 years after
the corresponding land is taken over. This compensatory approach of setting only the
highest price with no minimum protective price bears a clear planned economic
characteristic, is contrary to the rules of market economy, and cannot accurately reflect
the economic value of land acquired.

2.2 One-Way Resettling Pattern and Unfair Distribution

At present, the primary resettling pattern of the Province is money resettlement. Due to
the one-way resettling pattern and unfair distribution between interest subjects, the
legitimate rights and interests of landless peasants are severely violated. Governments
at all levels take land use as an important inference, as a result, the compensation of the
same land lot in the same village varies a lot due to different land uses, such as highway
construction, enterprise sites, commodity house exploration. The difference can be
several times or even more. A survey made by Zhejiang Province indicates that if the
cost price of land acquisition is 100%, the profit distribution pattern of land taken over
is: local government takes up 20-30%, enterprises 40-50%, organizations at the village
level nearly 30%, peasants only 5-10%. Most of the substantial capital appreciation
gains generated from the cost price to the sale price are obtained by developers or local
governments.

2.3 Inadequate Social Security System, Landless Peasants Having No Old-Age,
Medical and Employment Security

China’s rural land bears the functions of ownership, economic benefits, employment
and social security. After land is requisitioned, these four functions will be transferred
or disappear. At present, the social security system of landless peasants in China is
inadequate or basically not in place. After the state expropriate land, landless peasants
should have been transferred to another security system from the old security system
with compensation in hand. However, losing land does not mean the lost of their
peasant identity. Urban-rural dual economy makes them different from urban citizens.
Landless peasants themselves of Henan Province are a huge group of minimum
standard of living. In this group, the people in distress are badly in need of the
protection of social security, especially in the aspects of old-age security, medical
security, employment security and subsistence allowances security. A survey into Pu
Lizhai village, Kaifeng, Henan made by Yan Xing and Zhang Huiping indicates that in
Pu Lizhai village, villagers cannot acquire any information about the subsistence
allowances after losing their land, the government and the enterprises provide no clear
information. In the process of urbanization, villagers lose the most basic means of
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production and subsistence allowances. But they cannot enjoy the social security of
urban dwellers to support their life in the future. It is even uncertain that whether or not
they can receive the total sum of one-time compensation. How can they not complain?.

3 Thoughts on Addressing the Social Security Issue of Landless
Peasants of the HeNan Province in the New Circumstances

3.1 Giving Reasonable Land Compensation to Landless Peasants in Light of the
Rules of Market Economy

First, we must increase the compensation standards of land acquisition. The extremely
low compensation standard of land acquisition is the most primary cause of peasants’
suffering losses and appealing for help. Therefore, we have to as soon as possible revise
the regulations on expropriating land of the existing land management law, standardize
the acts of governments at all levels, and constrains public power in order to guarantee
a long-term and reliable basic security for landless peasants. In the process of
agricultural land being transferred to construction land, we must as fast as possible
revise the administrative expropriating approaches in the planned economy, introduce
market mechanism, and allow peasants directly involve in the whole process of land
trade so as to ensure that their rights of using and disposing land being fully respected,
and their interests being effectively protected. At the same time, we must as soon as
possible improve land acquisition and compensation system and increase the
compensation standards in order to benefit peasants.

Second, we must adhere to the principle of tilting the income distribution of land
acquisition in favor of landless peasants. Landless peasants take the bulk, governments
take the middle part, and the collectives take the small part. After land is requisitioned,
peasants not only lose their land, but also a series of rights and interests relating to land.
Therefore, new compensation items should be added, such as education subsidies,
post-earnings of collective land in order to guarantee a long-term sustainable income
for landless peasants.

3.2 Establishing Subsistence Allowances System for Landless Peasants

How to keep the living level under the condition of having no special skills is of great
significance to maintain the stability of rural society. In case of not being able to fully
establish a subsistence allowances system, we should as soon as possible build up
subsistence allowances system for landless peasants and bring them into urban
subsistence allowances system. It is especially important to make balancing urban-rural
development our priority. We should set a basic living security benchmark for landless
peasants in light of the economic development of the Province. Landless peasants
whose living conditions are below the benchmark should be given a certain amount of
compensation to secure their minimum living subsistence. Meanwhile, we should also
pay attention to issues such as rationally define protection objects, scientifically set the
subsistence allowances benchmark, and build up a plural and multi-channel financing
mechanism. At the same time, other reform measures should also be taken to be
matched up with the system.
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3.3 Establishing Old-Age Insurance System for Landless Peasants

Landless peasants have made huge contribution to the urbanization of the Province.
Therefore, we must establish old-age insurance system for them so as to guarantee their
basic life and maintain society’s stability. Specifically, there are two approaches: for
those who have employment, basic old-age insurance of urban workers should be given
to them; for those who have no employment, old-age insurance for landless peasants
should be given to them. The fund should be provided by peasants, rural collective
economic organizations and local governments. Generally speaking, individuals shall
bear no more than 30% of the total, and the governments no less than 30%. The specific
ratio shall be formulated in light of the actual local situation, adhering to the principle
of landless peasants taking the small part.

3.4 Establishing Employment Security System for Landless Peasants

Employment security is the most direct and effective way to protecting landless
peasants. While landless peasants enjoy the favorable policies of unemployment
insurance of urban dwellers, we should actively realize their re-employment. First,
governments should actively take effective employment promoting measures, improve
employment training system, regulate that all landless peasants within the labor age can
enter labor market, receive employment training, career choosing guidance, occupation
introduction and other employment service. We should include the employment
training of landless peasants into the important issues of government work and regard it
as a significant link to assess governments’ job performance. In the meantime,
governments can also take a series of favorable policies such as tax reduction and
exemption, social security subsidies, post subsidies so as to encourage enterprises to
first employ landless peasants. Second, all quarters of society should give more
attention to landless peasants. Peasants make huge contribution and sacrifice to
urbanization. They lose their cultivated land and a series of rights and interests relevant
to land. Therefore, society should show more care and attention to the disadvantaged
group. For instance, enterprises should actively respond to the Party’s policies and
provide more re-employment posts for landless peasants. Third, landless peasants
themselves should learn to change their employment perceptions, study and choose
career by themselves. Last but not least, we should establish unemployment insurance
system for landless peasants. For landless peasants who have acquired citizenship, the
Province has included them into unemployment insurance according to Regulations on
Unemployment Insurance of Henan Province. However, there are no protective
measures for those who have no citizenship. Therefore, we should establish
unemployment insurance system for landless peasants to secure their legitimate rights
and interests. Landless peasants within labor age and having labor capacity and
employment demand should be treated the same as urban laid-off workers, be granted
Priority Certificate on Re-employment, and enjoy all the supporting policies of urban
laid-off workers.

3.5 The System of Providing Legal Aid for Landless Peasants

The essence of legal aid system is to provide deducted or free legal service to some
vulnerable groups. At present, landless peasants together with migrant workers and
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urban laid-off workers belong to vulnerable groups in society. They have low status and
limited economic power. When their legitimate rights and interests are violated in the
process of their land being taken over, landless peasants usually cannot afford various
costs necessary to start and further apply administrative rescue means (including
money, time, legal knowledge, etc.). The principle of equality before law cannot be
reflected in them, which requires that we should establish legal aid system for landless
peasants in order to ensure the legitimate rights and interest landless.

4 Conclusion

Social security of landless peasants is a current complex and difficult social issue,
urgently to be solved. As a Province with large agricultural population, with the
urbanization accelerated, the issue of landless peasants will become more prominent in
Henan. Therefore, we should protect the fundamental interests of the landless peasants
and actively explore the scientific and reasonable social security system to protect the
most basic right to subsistence and development for landless peasants.
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Nature of the Dynamics of Graphene
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Abstract. Graphene is a kind of two-dimensional carbon structure. Properties of
graphene are very important for application of nano-technology. In “finite
Temperature Lattice Properties of Grapheme has been studied with MC
simulation and some anomalous predications have been given. Here I use
dynamic simulation to restudy these properties and try to explain them.

Keywords: Graphene, dynamic simulation, MC simulation.

1 Instruction

1.1 Structure of Graphene

Graphene is a spin-off from the graphite layer of carbon atoms out of the surface material,
Two-dimensional structure of the carbon. Graphite crystal film thickness of only 0.335
nm. The 200,000 added to the film together, and only a hair so thick. Graphene and
graphite are the same as double hexagonal lattice, In the two-dimensional plane to each
carbon atom sp2 hybrid orbital convergence,that is, each carbon atom with three nearest
neighbor atoms to form three ¢ bonds. The remaining one p electron orbital plane
perpendicular to the graphene with the surrounding atoms to form a © bond, the carbon
atoms are each surrounded by hexagonal planar honeycomb-shaped structure, so that only
two in the same spatial location of the surface atoms are different atoms.

Fig. 1. Schematic diagram of graphene
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1.2 The Nature and Application of Graphene

Graphene is one of the most important properties of electronic transport properties of
graphene showed abnormal integer quantum Hall effect, the hall conductance of
quantum conductance of odd times, and can be observed at room temperature. This
phenomenon can be used to prove the opposite point of view of quantum mechanics,
that graphene Dirac equation e is the electronic application.

Conductivity

Graphene is one of the largest electronic properties of the velocity of light has reached
the 1 / 300, far more than an electronic conductor in the normal velocity. This makes
graphene electronics, or more accurately, should be called "sub-load, and the
relativistic nature of neutrinos is very similar.

Mechanical Properties
Graphene is the highest strength material known to man, hard than diamonds, stronger
than steel but also the world's best high 100 times.

Electronic Interactions

Using the world's most powerful man-made radiation sources, the University of
California, Columbia University and Lawrence Berkeley National Laboratory e
physicists discovered a new secret features of graphene: Graphene between electrons
and between electrons and exist in a honeycomb grid a strong interaction. Graphene
honeycomb lattice and the electronic interaction between not only strong, but also
electrical and electronic interaction between the strong.

1.3 Graphene Research

The current study graphene can be divided into two main directions: fundamental
research and applied research, basic research in some reported that graphene can be
attributed to the existence of stable micro-structure of the parent structure, but this
understanding still a lack of evidence. Leaving the graphene may be applied to the
transistor characteristics of the next generation - the quantum Hall effect has been
confirmed. Some studies also focused on the identification of graphene research in this
area are mainly intuitive and non-destructive AFM studies of Raman spectra, there is a
way to use the traditional China-Africa theory of quantum Hall effect, and thus
distinguish graphene (monolayer grapheme) and a few layer graphene (bilayer
grapheme). In the preparation of graphene based on the macro to carry out graphene
field-emission body, super capacitors, lithium-ion battery and the application of
transparent conductive film to explore. As with the single-atom thickness, excellent
electrical and mechanical properties of the boundary structure and rich features, it is an
ideal graphene field emission materials, but the macro graphene lack of preparation and
assembly technology constraints of its launch in the presence of applications. To take
full advantage of graphene's structure and performance advantages, they have
developed a method of electrophoretic deposition of uniform and dense surface was
prepared and rich border protruding graphene films, the film and the substrate to
achieve good contact between. Studies have shown that graphene films and comparable



Nature of the Dynamics of Graphene 77

to the carbon nanotube film field emission properties: low turn-on field and threshold
values, good stability and uniformity of field emission, showing the graphene flat panel
display and other aspects of applications.

2 Molecular Dynamics Simulation

2.1 Molecular Dynamics Simulation

The so-called classical molecular dynamics simulations, is the composition of the
nucleus and the electron many-body systems, computer simulation of atomic nuclei
with the movement, and thus the structure and nature of computing systems. Typically,
the molecular dynamics simulation based on Born-Oppenheimer approximation
(adiabatic approximation), each of which will be regarded as a nucleus provided by
other nuclei and electrons . The potential field by Newton's equation, that is, by solving
equations 2.1 by all the atomic details of the movement at different times.

_dv, _d*, _ |,

di P ) i:1,2,...,N
dt dt m,

Where N is the total number of atoms in the system, 72,,V,,7, atom, respectively the

quality, speed, position, and the force. In general, the case for no field, the force used by

calculating the interaction potential function U of the gradient to be: f;, = —V[U .

Molecular dynamics simulations can not only get the details of atomic motion, but
also the same as doing a variety of experimental observations. For the balance system,
you can do with molecular dynamics simulations to calculate the appropriate time
average statistical average of physical quantities. For non-equilibrium systems,
molecular dynamics simulations can also be time to observe the direct simulation of
physical phenomena. In particular, some experiments can not be observed on the
microscopic physical detail, molecular dynamics simulation can be easily observed.
This advantage makes the molecular dynamics in physics, chemistry, materials science
and other fields has been widely used.

Relative to the first-principles calculations, molecular dynamics simulation using
empirical potential, although the accuracy worse, but because the program is simple,
you can simulate a system with a large number of atoms and first-principles difficult or
impossible to calculate the dynamical properties which has its unique advantages.

2.2 Periodic Boundary Conditions

For the macro-material, real samples usually contain a number of levels was 1023
atoms, which for the present calculations, it is impossible to simulate. If it is not going
to study the surface properties of the sample, we can use periodic boundary conditions
(PBC), which actually is the most current molecular dynamics simulation approach
used. When using periodic boundary conditions, when the simulated atoms is
considered to be in a box.
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2.3 Ensemble Simulations and Thermodynamic Control

Molecular dynamics simulation of the actual set of external conditions is always carried
out, the need for thermodynamic control, namely the need and the external heat
exchange and mechanical balance. Equilibrium simulations, can usually be different
ensemble classification. NVE ensemble is a natural molecular dynamics ensemble,
only need to adjust the energy of the ensemble can be relatively easy to implement. In
terms of molecular dynamics is required to adjust the temperature T, which is generally
achieved through thermal bath.

3 Contents of the Study

3.1 Research Methods

This method of molecular dynamics simulations to study the structure of graphene
bond length and lattice constant with temperature changes.First, the program generates
a carbon tube, and then develop into a graphene structure, which is a bond length of
1.463A of the hexagonal structure. Molecular dynamics simulation of the process that
this state is the initial state, the use of periodic boundary conditions, tersoff potential
and the Nose-Hoover heat bath for the evolution of computing systems to reach a
certain temperature equilibrium. Calculated using the Lammps calculation software.

3.2 Description of the Stability

Simulation process from the initial state with the system dynamics simulations to make
all the atoms in the Tersoff potential is under the influence of the time evolution of Ins
in the process of evolution, every 1/20ns take a group of data, the 20 group data, by
calculation, the standard size of 20 sets of data is less than 1% of the average data, so
that the system has reached the temperature balance.

3.3 Results of the Calculation

This includes the first of a 5,000 atoms wide 109.73A, length 126.70A size of graphene
structure calculation. The results obtained are as follows:

(1) lattice constant

T/K 20 100 200 300 400 500
a/angstrom | 2.5373572 | 2.5638205 | 2.5208515 | 2.5148373 | 2.5087957 | 2.508686

700 800 850 900 950 1000 1200
2.50702774 | 2.524038 | 2.573959 | 2.548358 | 2.658256 | 2.655549 | 3.144876
1 7 9 3 1 4 4

T is the temperature, a is the lattice constant, make the following image:
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Found at a certain temperature range, graphene system there is a clear shrink, that
decreases with increasing temperature the size of the phenomenon.
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To study this phenomenon and the relationship between the size of the system, but
also on a graphite containing 1800 atoms, length 65.84A, width 76.02A system similar
simulation. The results obtained are as follows:

(1) Lattice constant

T/K 100 200 300 350 400 450
a/angstrom | 2.5101725 | 2.5116177 | 2.5022305 | 2.499412 | 2.5257789 | 2.51974498
500 600 650 700 800 900 1000
2.525497375 [2.510576 [2.59060384 [2.5854007 [2.6175691 [2.8191419 [2.8156612
make the following image:
a-T|
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2.80 | g
2.75
g 2707
S 4
= 265
n
(=] 1 ]
S 260 o
"-‘a- ] —m
2.55
2.50 - RS
2.45 I Ll Ll Ll Ll
0 200 400 600 800 1000
T/K
(2) bond length
T/K 100 200 300 350 400 450
a/angstrom 1.45748 1.46109 1.46049 1.45563 1.47226 1.46849
500 600 650 700 800 900 1000
1.46915 1.4631 1.46363 1.51113 1.52822 1.62173 1.61673

make the following image:
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3.4 Results

Simulation results obtained by the above conclusion:

(1) at a certain temperature range, the system appeared with increasing temperature
decreases the size of the phenomenon

(2) for the 5000 atom system, the lattice constant at about a minimum point occurs
around 750K, ie before the system is a shrink, and in this, the system becomes thermal
expansion;

(3) for the 1800 atom system, this effect is not so obvious shrink, but can still be
observed in the temperature range of 650K on some before, there has been shrink;

(4) for two different sizes of atoms, the lattice constant and bond length with
temperature trends are significantly different, this situation results obtained using tersoff
and References [1] using empirical potential obtained LCBBOP I significantly different
results.

4 Conclusion

In this paper, molecular dynamics simulation method, the structure of the
thermodynamic properties of graphene have been studied, the simulation results show
that at a certain temperature range, the emergence of lattice constant and bond length
decreases with increasing temperature anomaly. This phenomenon is because the
system in the strong non-harmonic nature of this institution.
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A L-stable Numerical Scheme
for Option Pricing under Jump-Diffusion Models
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Abstract. A L-stable and highly accurate method for option pricing under
jump-diffusion models is developed in this paper. A semidiscretization scheme is
performed on the partial integro-differential equation, and a numerical scheme is
constructed based on Pade approximations of the matrix exponential. Due to the
integral term, which cause the resulting system to be dense, an iteration to solve
the equations in numerical scheme is present. Numerical examples for European
option and barrier option with Merton’s jump-diffusion model show that the
algorithm is efficiently and avoid spurious oscillations.

Keywords: Option pricing, Jump-diffusion model, Pade scheme, L-stable method,
Iterative method.

1 Introduction

It is widely recognized that classic option pricing model [1] proposed by Black and
Scholes in 1973 does not ideally fit observed empirical market data. Two identified
empirical features have been under much attention: (1) skewed distribution with higher
peak and heavier tails (i.e. leptokurtic behavior) of the return distribution and (2) the
volatility smile.

Many models have been proposed in literature to explain these phenomena. Here we
are interested in the jump-diffusion model proposed by Merton [2]. For European
option, Merton obtained analytical expressions but for most exotic options under
jump-diffusion models, no closed form solutions exist. We thus need to consider
numerical solutions for the partial integro-differential equation that arises. Khaliq et al.
[3] proposed a L-stable method for pricing exotic options under diffusion models. In
this paper, we expand the method to price option under jump-diffusion models. Due to
the integral term, the discretization leads to a full matrix, which causes algorithm to be
too expensive, and therefore we present an iterative method to solve the equations that
arises. Numerical experiments for vanilla option and barrier option with Merton’s
jump-diffusion model show that the algorithm is efficiently and avoid spurious
oscillations.

* Corresponding author.
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2 Merton’s Model and Semidiscretization

Under Merton’s model [2], the value V(S,7) of a option satisfies the final value
problem defined by a partial integro-differential equation (PIDE)

4 +%O'ZSZVSS +(r—AK)SV; —(r+/1)v+/1jf V(Sn,0)f (mdn =0, (1)

for all (S,1)e (0,0)x[0,T]. Above S and ¢t denote the value of the underlying

asset and the time, respectively. The risk free interest rate r, the jump intensity A
and the volatility o are constants. (77—1) is the impulse function causing S to

jumpto S, x=E[n—1] and f isthe density function. The maturity value is given
by V(S,T)=g(S). For an European call option, g(S)=max{S—-K,0}; for an
up-and-out call barrier option, it has the same payoff as that of an European call option
except for an upper condition at the barrier B as V(B,t)=0.

We first consider an European call option, taking the transformation
x=In(S/K), y=In(n), t=T—t, v(x,7) =V(Ke",T —17).

From (1) one gets
v, = %O'zvm +(r —ZK—%O‘Z W, —(r+A)v+ /1J._+M v(x+y,7) p(y)dy, (2)

where p(y) 1is the density function of stochastic reject y=In(r7) and

v(x,0)= g(Ke").For Merton’s model, In(77)~N(a,y*) . Obviously, k= e

For constructing semidiscretization scheme, we need to truncate the infinite
x- domain (—oeo,00) to L =(x, ,X,,) . Considering an N +1 nodes grid x, =
Xy Fihwith 0<i<N and h=(x
ves using the second-order central differences. For the integral term, a second order
discretisation is needed. Taking the transformation z = x+ y, we split the integral into

max )

—X,i,)/ N . We discretize the spatial derivati-

max

€ and R\Q and use the composite trapeizodal rule as

Jo PP (=5 = S0, 2ty = 3) ¥k, )Pty )

N-1

+2) v(x,,7) p(x; — X))+ €(x,,7)
j=1
where using the fact that v(x,7) = Ke* — Ke™" for an European call optionas x — e,
then the unbounded integral becomes

— Xt
) _ Ke—rf¢('x xmax ),

/4 /4

ol . X=X +oa+
e(x,7)=Ke TS o(——=— 7,2
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where

D(x) = ﬁL e 7dz.

Under the above discretisation, we can obtain a semi-discrete linear system
v'(@T)+Av(t)=b(r), A=B+C, 0<7<T, 3)

where B is a tridiagonal matrix, C is a dense matrix resulting from the integral term
and b is non-homogeneous term resulting from the boundary conditions.

3 Time Stepping Schemes

Now, we focus on the linear system (3). Following [3], the exact solution of (3) satisfies
the recurrence formula

v(z,,) =T, )tk I; e Mb(z, +k)dS. 4)

where 7, =mk and k is the time step.

We use the (p,q)—Pade approximations R (z)=P, (z)/Q, (z) to approxi-

p.q Pq P.q
mate the exponential function e in (4), where

L (ptqg- )P ;
P, ()= LTIy,
EAC R My i

(p+q-p'qt .,
0,,(=) ————— (),
e ,Z? (p+qllg— !
These schemes have property R, (z)=¢+0(z [P*7*1) as z — 0,z —e C . Similar
to literature [3], the equation (4) is approximated by

2 .
van =R, (kAy,+kD OV (kA)b(z, +5k), 5)
i=1

where v, is the approximation of v(z,), Q(p';)q(z) are rational functions which share

the same denominator as those of R, (z),and & = =8 and 8, =228 are Gaussian

quadrature points. The formula to obtain Q' (z) in [4] is

2 s ly 1 Zj
280, (D=7 (R, (=2 =), =01 ©)
i=1 < j=0 J-

It is well known [5] that numerical scheme (5) is L -stable as p =0. However, the

schemes mentioned above involve inverses of higher order matrix polynomials which
can cause computational difficulties. We use the partial fraction form of the rational

function R, (z) and {0’ (2)}., proposed by Khaliq et al. [6]. For ¢ =4, following

0,9
the notations in [3], we can write
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Ry, (2)= 2;:“ SR(ZV_V—’CJ_), Oy (2) = 2/2:: SK(ZV_V"’cj ), i=12. (7
From (5) and (7), the algorithm becomes
Vi = 2R(y ) +2R(y ), ®
and
(KA—c D)y, =wy,+kw,b(t, +0k)+kw,b(z, +5,k), ©)]
(kKA—c,D)y,=w,v, +kw,b(z, +3,k)+kwy,b(z, + 0,k). (10)

We write (9) and (10) as a generalization, pD,;y,=d;,i=1,2, where p,=kA-cI.
Due to the matrix A is dense, similar to [7], we form a regular splitting for the
coefficient matrix D, as

D,=T.—J, whereT ,=kB—cI and J =-kC, i=12. (11D

Then a stationary iterative method for the linear system D;y,=d, reads
Y =TTy, 1=01, i=12, (12)

where the initial guess y? is taken to be the solution from the previous time step. Each
iteration requires a solution with the tridiagonal matrix 7'; and the multiplica- tion of a
vector by J .

Using the iterative scheme (12), we can obtain the solution of (9) and (10) more
easily. Then taking into account (8) and using a cubic spline interpolation, we can get
the option values.

4 Numerical Experiments

In this section, we price European call option and up-and-out-call barrier option using
the following parameters

X =4 x

max :4’K :507 r :005,0-:047
T-t=1,00=0,y=03,4=2N =400,k =0.025,

For European call option, using analytical solution of Merton as the standard, the
effectiveness of this algorithm is verified in following numerical simulation. The
numerical results in figure 1 show that the errors resulting from the calculated results
and analytical solution become smaller and smaller with nodes of difference increasing,
and which also can be controlled within 0.02.
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Error

Stock Price

Fig. 1. Curve picture of errors

For up-and-out-call barrier option, the upper barrier B =70, a comparison of our
algorithm and Crank-Nicolson scheme is supplied in figure 2. From which, classic
Crank-Nicolson method experiences spurious oscillations on near the strike price and
barrier value, while our algorithm resolves the shortcoming and obtains reliable option

value.

0.6 I

CN Scheme | | |
—©— (0,4)-Pade Scheme |

Option Value

Stock Price

Fig. 2. Comparison of (0,4)-Pade scheme and Crank-Nicolson scheme
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Conclusion

We have developed a L-stable scheme for pricing options under jump-diffusion model.
Numerical examples have tested its effectiveness and it is also particularly efficient on
multi-asset options as it has the same computational complexity as the fist-order
implicit Euler method.
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the Central Universities (2010LKSX03).
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Abstract. The paper investigated the question whether excess profits exist
among ST stocks in China, under the circumstances of adjusting risk and not
adjusting risk. Firstly, the paper made a group of t-test of significant difference
between ST stocks and the financial market and normally listed stocks, on the
holding income and accumulative total income ; Then, the article made and
empirical study on the investing risk of ST stocks by estimating their Beta coef-
ficients. The result shows that, only the ST stocks and *ST stocks outperformed
the financial market and normally listed stocks in the short run by the geometry
average earnings, but it is not always the case in the long run.

Keywords: ST stock, Beta coefficient, Excess profit, Empirical study.

1 Introduction

During the period of 1998-2001, the proportion of ST stocks among the whole stock
market firstly increased from 2.82% to 4.74%, and a decreased of 3.79% followed.
During the period of 2001-2011, this rate again climbed to 14.16%, meanwhile,
affected by the conceptual speculation of recombination in the secondary market,
individual investors scramble for them, and several funds ,now and then, add the
holding of ST stocks even heavily hold them, so, ST stocks have made some differ-
ence in the financial market in China.

Because the ST (special treated) system exists in China alone, so the research result
mainly centrally allocated several fields in China, such as ST institution[1-3], the
causes of ST[4], the characters of ST company, measures of cap-picking [5], corporate
governance[6], treatment of shell resource and earning management, and so it is with
the research result about return and risk of ST stocks. Genxiang Shen[7](2003) de-
scribed how the restriction of rise and decrease affects the volatility of ST stocks,
using GARCH model based on the analysis of the structure of return; Jingjun
Liu[8](2006) carried out an empirical research on the conversion between the status
of normal, ST and stop listing using the order Logit regression model of 142 ST
companies, whose result show that, the ST system is beneficial to the perfecting of
finance and the survival of well-governed companies; Qiming Tang, Suxin Huang[9]

* Wenxiu Hu(1964-), male, Dean, School of Economy and Administration of Xi’an University
of Technology, Professor, PhD, Research direction: M&A, Finance Engineering.
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(2006) found that the hypothesis of half-efficient is not supported by Chinese market,
using the event study methodology, which took the fluctuation into the GARCH mod-
el; Yuguang Shi[10] (2009) studied the abnormal return of ST companies during the
period of 2007-2008, whose conclusion show that, the proportion and resource of
abnormal return have something to do with the mechanism of delisting system and
conversion; Yongxi Zhang, Wei Zhou[11](2011) discussed the relationship between
the construction of ST institution and medium and small investors protection; Zhon-
glong Zhao[12](2011) found that the information asymmetry and self-traction are the
leading factors affecting the development of capital market based on the analysis of
actual effect after the quota system and supervision system put into practice.

But as to the level and quality of return from ST stocks, and the question whether
the excess profit exist when investing ST stocks, which have been brought much spe-
cial risk and system risk to the investors, have not been empirically tested, well, the
result is also an important evidence to make decision, based on this point, the paper
try to make an empirical research on the level and quality of investment earning from
ST stocks, in order to offer an evidence for the improvement of return and the
effective control of investment risk.

2 Empirical Research Plan of Abnormal Return in ST Stocks

2.1 The Research Hypotheses

According to the investors’ characters in china, the investors, as a whole, are rational
and risk-neutral in the long run, but limit rational in the short term, when risk evader
and risk liker can be found everywhere. Actually, ST stocks are heavily held by funds,
and individual investors are also interested in them, on one hand, the conceptual spec-
ulation of recombination in the secondary market play an important role, on the other
hand ,the excessive profit from investing ST stocks may exist, based on this point, it
is safe to design hypothesis as follows:

H1: The earnings’ quality of ST stock is higher than that in the market
H2: Holding excess profits or Accumulative excess profits exist in ST stock
H3: Holding excess profits or Accumulative excess profits exist in *ST stock

2.2 Sample Selection

According to the difference in Income property, taking all A stocks as a general, the
samples are divided into two parts. One is based on the holding period return data, the
other is based on the accumulated return data; the time window of the former sample
is 1998-2011,the time window of latter is 2003-2011,according to their life circle; the
comparison datum include the finance market as a whole and the stocks normally
listed.

When selecting, the test of normality was carried out using the statistic software
SPSS18.0, and the data whose allocation does not accord with normal distribution is
standardized, as to the data that is incomplete is replaced with the mean of other data
in the same volume, and abnormal data is rejected through scatter diagram, effectively
retention the original information, as shown in the table 1.
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Table 1. Sample summary

Holding period return data Accumulative return data

Tems Time window Sample size Time window  Sample size
ST 1999.4-2011.6 147 1999.1-2011.6 150
SST 2007.1-2011.3 51 1999.1-2011.6 150
*ST 2003.5-2011.3 98 1999.1-2011.6 150
S*ST 2006.11-2011.3 40 1999.1-2011.6 150
Normal listed 1999.1-2011.3 147 1999.1-2011.6 150
Market 1999.1-2011.6 150 1999.1-2011.6 150

Data sources: http://resset.cn/cn/; http://www.wind.com.cn/

As shown in the table 1, each sample size is bigger than 30, the time window is
quite late, which can ensue the representativeness of data, and hunt the newest
information.

2.3 Variables Setting

The style of data used in the paper is Monthly comprehensive income data, so does
the risk free return data, the data process is carried out under the situation with ad-
justment of variance and without adjustment of variance, using holding period return
data and accumulative return data, through the t-test between ST *ST and market and
normally listed companies, at the same time, regression is also made to estimate the
Beta coefficient to measure the investment risk of ST stocks, in order to make the
anaphora latter clear, relative variables are set as shown in table 2.

Table 2. Variables setting

Variable meaning name expression
risk-free rate y ry =1y
n
Monthly comprehensive return rate 77, Iy = z LW
i=1
volatility o, o,= \/ >, -r) [(n-1)
Sharp ratio SR, SR, =(r,—r/) / O,
n — P n
B coefficient B, B, = Z(rxy =1, )(hy, = 1y) Z(’}y —-7,)
t=1 t=1

In which, x=ST. SST. *ST. S*ST. m(market). n (normally listed stocks);
y=h (holding period return), y=a (accumulated return); i is the sequence number of
Xy; w; is the circulation market value of ST stock divided by the circulation market
value of the financial market as a whole; k=m (market), k=n (normally listed stocks).
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2.4 Construction and Solving of Model

There are two models in the paper, one is the t statistics, and the other is a regression
model, the former is used to check the existence of excess profit from ST stocks, the
latter is used for the test of quality and level of investment risk in ST stocks further.

According to the variables setting, hypotheses and research target, the t statistics is
constructed, shown as equation (1):

t=(SR,~SR,)/Sc\In 1)

Where, S. :\/(nw0§y+n,{v0'k2y)/(nw+n,{v) is the Composite standard deviation
of SRXy and SR,W; ng is the sample size of ST stocks, n, is the sample size of

comparison datum, n is the degrees of freedom.

Among the methods estimating the risk in investment, VaR is a common method to
estimate investment risk in ST stocks but it is too complex for individual investors,
and its feasibility is low, based on this point, this research take the method of Beta
coefficient, which is simple and reliable, now ,the regression model can be set as
equation (2):

;;v=0(+,ﬁ’w><;’ky+8 2)

Where, « stands for intercept, £is a Random disturbance, the meaning of x. y. k
shown in table 2.

In the course of solving the model, the significant difference t-test is carried out
using the method of Paired-Sample t-test in the statistic software of SPSS18.0; the
solving of regression model is carried out with the method of Multiple Liner Regres-
sion in the statistic software of SPSS18.0, in which the way to select variables is “en-
ter”, the significant level is set as default value, and modified the time window when
there is conflict among different time windows by remain the shorter time window, in
order to ensure the comparability of data.

3 Results and Interpretation

On the base of the method mentioned above, the t-test is made ,the result is shown
respectively in table 3,where, x=ST. SST. *ST. S*ST, y=Market; in table 4, where,
x=ST. SST. *ST. S*ST, y=Normal; in table 5,where, x=ST. SST. *ST. S*ST,
y=Market; in table 5, where, x=ST, SST. *ST. S*ST, y=Normal, in table 6 ,where,
x=ST, SST. *ST. S*ST, y=Normal.
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Table 3. T-test based on yields of holding period compared with the Market (%)

Item1 ST-Market  SST- Market *ST- Market S*ST- Market
Time window 1999.4-2011.6  2007.1-2011.3  2003.5-2011.3  2006.11-2011.3
GEOMEAN(x) 1.1200 3.6100 1.6600 1.9200
GEOMEAN(y) 1.4800 2.6200 1.6200 1.0400

Gains perstd of x  1.1215 1.8256 1.2826 0.9054

Gains per std of y  1.8360 2.0882 1.8764 1.0770

T Statistics -0.0684 0.4874 0.2568 0.5666

P(T<=t) 0.4728 0.3135 0.3988 0.2863

Table 4. T-test based on yields of holding period compared with the Normal (%)

Item 2 ST-Normal  SST-Normal *ST-Normal S*ST-Normal
Time window  1999.4-2011.3 2007.1-2011.3  2003.5-2011.3  2006.11-2011.3
GEOMEAN(x) 1.1600 3.6100 1.6600 1.9200
GEOMEAN(y) 1.3900 2.6600 1.7200 1.5400
Gains per std of x 1.1354 1.8256 1.2826 0.9054
Gains per std of y 1.8411 2.0182 1.9291 1.2893
T Statistics 0.0587 0.4526 0.1925 0.4209
P(T<=t) 0.4766 0.3259 0.4238 0.3375

Table 5. T-test based on accumulative return data compared with the Market (%)

Item 3 ST- Market SST- Market *ST-Market S*ST- Market
Time window 1991.1-2011.6  1991.1-2011.6  1991.1-2011.6  1991.1-2011.6
GEOMEAN(x) 1.0700 0.8400 1.1800 0.6600
GEOMEAN(y) 1.5800 1.5800 1.5800 1.5800

Gains per std of x  1.3331 1.0124 1.3704 3.0635

Gains per std of y  1.8071 1.8071 1.8071 1.8071

T Statistics -0.3587 -0.3900 -0.2378 -0.2098

P(T<=t) 0.3600 0.3484 0.4061 0.4170
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Table 6. T-test based on accumulative return data compared with the Normal (%)

Item 4 ST- Normal SST- Normal *ST- Normal S*ST Normal
Time window  1991.1-2011.61991.1-2011.6 1991.1-2011.6 1991.1-2011.6
GEOMEAN(x) 1.0700 0.8400 1.1800 0.6600
GEOMEAN(y) 1.4900 1.4900 1.4900 1.4900

Gains per std of x1.3331 1.0124 1.3704 0.7362

Gains per std of y 1.9366 1.9366 1.9366 1.9366

T Statistics -0.2412 -0.2803 -0.1179 -0.1093
P(T<=t) 0.4048 0.3897 0.4531 0.4565

At the same time, estimate the [ Coefficients through Linear Regression Model,
the result is shown as table 7.

Table 7. /3 Coefficient measurement results

holding period yield accumulated earnings

Item all Normal listed all Normal listed
ST 1.0493 1.0556 0.9548  1.0650
SST  0.9895 0.9646 0.8872  1.0159
*ST 1.1121  1.0909 0.9818 1.0818
S*ST 1.3005 1.2995 1.1128  1.2861

Data Sources: Introduced from Regression Results According to Equation (2)

From the table 3 and table 4 we can see, compared with the market, based on the
geometric mean return data, ST stocks that have not completed shareholder structure
reform,*ST stocks that have risk of desisting,*ST stocks that have not finished share-
holder structure reform beat the market; compared with the stocks that are normally
listed based on the geometric mean return data, ST stocks as a whole, *ST stocks that
have not completed shareholder structure reform beat the market.

Seen from the table 5 and table 6, ST stocks did non beat the market, nor the nor-
mally listed stocks, based on the accumulative return data without the adjustment of
variance, but the *ST stocks that did not accomplish shareholder structure reform beat
the market. Consequently, during all the time windows mentioned above, none of the
results of t-test between them is significant.

It can be inferred from the table 7 that, the Beat coefficients estimated based on the
holding period return data is more than 1 compared with the market and the normally
listed stocks; when compared with the market, most Betas estimated based on the
accumulative data are less than 1; when compared with normally listed stocks, most
Betas are more than 1. As a result, the investment risk of ST stocks is greater than the
market in the short run, in the long run; the investment risk of the ST stocks that have
not finished shareholder structure reform is less than the market but more than the
normally listed stocks.
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4 Conclusion

According to the result of t-test, adjustment of variance and the estimate of Beta coef-
ficients, it is safe to conclude as follows:

(1) Under the situation without the adjustment of variance, the ST and *ST stocks
can beat the market and the normally listed stocks based on geometric mean return
data in the short run, but they can beat neither the market nor the normally listed
stocks in the long run.

(2) Under the situation with the adjustment of variance, the level and quality of ST
and *ST stocks cannot beat the market or the normally listed stocks in the long run or
in the short run.

(3) It is necessary to establish and perfect the retreat system, and regulate the con-
ceptual speculation of recombination in the secondary market in China, in order to
improve the efficiency of Chinese financial market.
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Abstract. Organizations have focused on heterogeneity, which has a significant
impact on human resources development. By studying the correlations among
heterogeneity and training development, career development, organizational
development, management development, the impact dimensions of heterogeneity
on human resource development were revealed. This study compared the
differences of human resource development needs for different explicit
heterogeneity by using one-way ANOVA and multiple comparisons analysis and
found there were significant differences in human resource development needs for
employees with different job positions, job responsibilities, organizational nature,
organizational size and industry.

Keywords: Training Development, Career Development, Management
Development, Organizational Development.

1 Literature Review

Heterogeneity of organizational members brought more severe challenges to the
organizations trying to survive in the market competition and increase profit. Attention
paid to heterogeneity by organization, accessibility and configuration of human resource
and dynamic operational processes have a huge impact no matter from a strategic level or
a practical level. Pelled (2003) based on personal characteristics and the relevance of the
team task, classified team composition variables into "low-work-related characteristics"
and "high work-related characteristics." "Low-work-related characteristics" refer to
characteristics having a lower correlation with the team’s task to be completed such as
gender, age, etc., which are more of a social relationship with the team and not connected
to the objective mission target; "High work-related characteristics" refer to characteristics
directly related to task such as educational level, working years, etc., more reflecting
task-related experience, differences of the view.

It is very important to discuss the professional disciplines of human resource
development, which has been one of the hottest subjects in theorists. Many
management experts and scholars focused on heterogeneity, resulting in different
perspectives on heterogeneity studies. In addition, some scholars conducted some
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research on heterogeneity regarding human resource management and development,
such as heterogeneity training. However, empirical research on the impact dimensions
of heterogeneity in human resource development activities is relatively lacking.

2 Research Framework and Research Hypotheses

This study elaborated from the impacts of employee’s work heterogeneity on human
resource development needs. The variables in the study include heterogeneity
characteristic variables and human resource development variables.

Heterogeneity refers to differences of the research objects, including explicit
heterogeneity and implicit heterogeneity. Explicit heterogeneity is obvious and can be
observed easily. Based on the literature review, this study selected explicit heterogeneity
mainly from work characteristics to elaborate, including five aspects of job positions, job
responsibilities, organizational size, organizational nature and industry.

Human resource development is to improve individual, group and organizational
efficiency by means of training development, career development, management
development and organizational development. Human resource development activities
include training development, career development, management development,
organizational development.

Based on the literature review, we can see that empirical research of the impact of
heterogeneity on human resource development needs is relatively lacking. Focusing
on the framework of this paper, the following hypotheses are proposed:

Hypothesis 1: The training content which employees with work heterogeneity need
is different.

Hypothesis 2: The teaching method which employees with work heterogeneity
need is different.

Hypothesis 3: The training lecturer which employees with work heterogeneity need
is different.

Hypothesis 4: The training form which employees with work heterogeneity need is
different.

Hypothesis 5: The training participation which employees with work heterogeneity
need is different.

Hypothesis 6: The career development which employees with work heterogeneity
need is different.

Hypothesis 7: The management development which employees with work
heterogeneity need is different.

Hypothesis 8: The organizational development which employees with work
heterogeneity need is different.

3 Study Design

3.1 Questionnaire Design and Scale Development

This study used questionnaire survey as empirical research method.
Human resource development questionnaire included four dimensions of training
development, career development, management development and organizational
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development. The dimension of training development consisted of 5 questions: training
content, teaching method, lecturer type, training form and training participation, to know
the respondents’ training development. There was one question in the dimension of career
development, the respondents’ career needs. There was one question in the dimension of
management development to know management development needs. One question was
included in the dimension of organizational development to know organizational
development needs. All options were designed on basis of referring to human resource
development review, relative questionnaires of human resource development and
enterprises’ human resource development applications.

3.2 Data Collection

In this study, 1,100 questionnaires were sent with 87% response rate ,75% valid
questionnaires. In the data collection statistics, the questionnaires with some missing
options or with the answers on the same scale to all questions due to the respondents’
less seriousness were regarded as invalid questionnaires.

The questionnaires covered Dalian, Beijing, Shanghai, Shenzhen, Shijiazhuang,
Guizhou, Panjin, Fuxin, Jinzhou, Taiyuan and other cities, involved HP China,
Neusoft Group, Shijiazhuang Yiling Pharmaceutical Co., Ltd. Guangzhou Kingdee
Software Co., Ltd, Agricultural Bank of China, Industrial and Commercial Bank of
China Limited, GE Dalian, CITIC Securities Brokerage Limited, ING Capital Life
Insurance Company Ltd., Dalian Broadcast Station, Hua Xia Bank Co., Ltd.
Accenture, Dalian Bohan consultancy company, Citibank Shanghai Branch, Cisco
System, Inc. and DHI-DCW Group Co., Ltd .

The questionnaires were collected in hardcopy and electronic form. Of all the
questionnaires, 400 copies were sent by email and 700 copies were sent in hardcopy
to be filled out on the site. Data were analyzed for 829 questionnaires.

4 Data Analysis

The paper compared the differences of human resource development needs for different
dimensions of work heterogeneity including job positions, job responsibilities,
organizational size, organizational nature, industry, mainly using one-way ANOVA and
LSD multiple comparison methods.

4.1 Analysis of Job Positions Heterogeneity

The results showed that, in training content, first-line managers and ordinary employees
were more likely to choose professional development and technical training; middle and
senior managers, first-line managers were more likely to choose management skills than
ordinary employees; while middle and senior managers were more likely to choose
foreign language training than first-line manager.

In teaching method, middle and senior managers and ordinary employees were more
likely to choose lecturer teaching than first-line managers; first-line managers were more
likely to choose scenario simulation than middle and senior manager and ordinary
employees. In lecturer type, ordinary employees were more likely to choose lecturer
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teaching than middle and senior managers. In training form, ordinary employees were
more likely to choose on job training than first-line managers. In training participation,
ordinary employees were more likely to be good listeners in training than middle and
senior managers and first-line managers.

In career development, middle and senior managers were more likely to choose
administration path than first-line managers and ordinary employees; ordinary
employees were more likely to choose professional technical development path than
middle and senior managers and first-line managers; first-line managers were more
likely to choose cross-sector path than ordinary employees.

In management development, middle and senior managers were more likely to
choose management training than ordinary employees; first-line managers and
ordinary employees were more likely to choose tutor training than middle and senior
managers. In organizational development, ordinary employees were more likely to
choose skills improving than middle and senior managers and first-line managers.

4.2 Analysis of Job Responsibilities Heterogeneity

The results showed that, in training content, IT staff were more likely to choose
technical training than administrative staff and sales staff; administrative staff were
more likely to choose management skills than IT staff and sales staff; sales staff were
more likely to choose management skills than IT staff; sales staff were more likely to
choose foreign language training than administrative staff.

In teaching method, IT staff and administrative staff were more likely to choose
lecturer teaching than sales staff; while sales staff were more likely to choose audio
and video teaching than IT staff.

In lecturer type, administrative staff were more likely to choose professors and
scholars than IT staff; IT staff were more likely to choose professional trainer than IT
staff and sales staff.

In training participation, administrative staff were more likely to choose to be
good listeners in training than sales staff; IT staff were more likely to be active
participants than sales staff and administrative staff; administrative staff and sales
staff were more likely to be bold questioners than IT staff.

In career development, administrative staff and sales staff were more likely to
choose administration path than IT staff; while IT staff were more likely to choose
professional skills development path than sales staff and administrative staff.

In organizational development, administrative staff were more likely to choose to
learn knowledge than IT staff and sales staff; IT staff were more likely to choose to
improve skills than sales staff and administrative staff.

4.3 Analysis of Organizational Size Heterogeneity

The results showed , in training content, staff in organizations with 51-200 people
were more likely to choose professional development than those in organizations with
0-50 people and over 5000 people , what’s more, staff in organizations with 1001-
5000 people were more likely to choose professional development than those in
organizations with over 5000 people; staff in organizations with 201-1000 people
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were more likely to choose computer training than those in organizations with 0-200
people and 1001-5000 people; staff in organizations with 0-50 people were more
likely to choose career development than those in organizations with over 51 people;
staff in organizations with 1001-5000 people were more likely to choose thinking
development than those in organizations with 201-1000 people and over 5000 people.

In teaching method, staff in organizations with 0-50 people and 1001-5000 people
were more likely to choose lecturer teaching than those in organization with over
5000 people; staff in organizations with 51-200 people were more likely to choose
group discussion than those in organization with over 201 people.

In lecturer type, staff in organizations with 51-200 people were more likely to
choose senior management than those in organization with 1001-5000 people ;while
staff in organizations with 1001-5000 people were more likely to choose professional
trainer than those in organization with 0-50 people and over 5000 people.

In training form, staff in organizations with less than 5000 people were more likely to
choose on job training than those in organization with over 5000 people ; staff in
organizations with over 1001 people were more likely to choose off the job training than
those in organization with 0-50 people, in the meanwhile, staff in organizations with over
5000 people were more likely to choose off the job training than those in organization
with 201-1000 people ; staff in organizations with 0-50 compared with staff in
organization with 201-5000 people and staff in organization with 51-200 people and over
5000 people compared with those in organization with 0-200,1001-5000 people were
more likely to choose part time self- study; staff in organization with over 5000 people
compared with those in organization with 0-200 people,1001-5000 people, and staff in
organization with 201-1000 people compared with those in organization with 51-200
people were more likely to choose online learning.

In training participation, staff in organizations with 1001-5000 people were more
likely to be good listeners in training than those in organization with 0-200 people;
staff in organizations with 51-1000 people were more likely to be active participants
in training than those in organization with over 5000 people; staff in organizations
with 0-50 people compared with those in organization with 51-200 people and staff in
organization with over 5000 people compared with those in organization with 1001-
5000 people were more likely to be bold questioners.

In career development, staff in organization with 0-50 people were more likely to
choose administration path than those in organization with 51-200 people; staff in
organization with 51-5000 people were more likely to choose professional skills
development path than those in organization with over 5000 people; staff in
organization with over 5000 people were more likely to choose cross-sector path than
those in organization with1001-5000 people.

In organizational development, staff in organization with over 5000 people were more
likely to choose to learn knowledge than those in organization with 0-200 people; staff in
organization with 201-5000 people were more likely to improve ability than those in
organization with over 5000 people; staff in organization with 0-50 people were more
likely to change attitudes. than those in organization with 201-1000 people.

4.4 Analysis of Organizational Nature Heterogeneity

The results showed , in training content, staff in wholly foreign owned enterprises and
joint ventures were more likely to choose professional development and foreign
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language training than those in state-owned enterprises and private enterprises; staff
in private enterprises were more likely to choose computer training than those in
wholly foreign owned enterprises , joint ventures and state-owned enterprises; staff in
state-owned and private enterprises compared with those in wholly foreign owned
enterprises and joint ventures were more likely to choose thinking development;
furthermore, staff in state-owned enterprises were more likely to choose thinking
development than those in private enterprises.

In teaching method, staff in wholly foreign owned enterprises and joint ventures
were more likely to choose group discussion than those in state-owned enterprises;
staff in state-owned enterprises were more likely to choose scenario simulation than
those in wholly foreign owned enterprises and joint ventures.

In lecturer type, staff in wholly foreign owned enterprises and joint ventures were
more likely to choose professional trainer than those in private enterprises.

In training form, staff in state-owned enterprises were more likely to choose off the
job training than those in wholly foreign owned enterprises ,joint ventures and private
enterprises; staff in private enterprises were more likely to choose part time self-
study than those in state-owned enterprises; staff in wholly foreign owned enterprises
,joint ventures and private enterprises were more likely to choose online learning than
those in state-owned enterprises.

In training participation, staff in state-owned enterprises were more likely to be
good listeners than those in wholly foreign owned enterprises ,joint ventures and
private enterprises ; staff in private enterprises were more likely to be bold
questioners than those in state-owned enterprises.

In career development, staff in state-owned enterprises were more likely to choose
administration development path than those in private enterprises ; staff in state-
owned enterprises were more likely to choose professional skills development path
than those in s wholly foreign owned enterprises and joint ventures; staff in wholly
foreign owned enterprises, joint ventures and private enterprises were more likely to
choose cross-sector path than those in state-owned enterprises .

In management development, staff in wholly foreign owned enterprises and joint
ventures were more likely to choose management training than those in private
enterprises; staff in state-owned enterprises were more likely to choose tutor training than
those in private enterprises; staff in private enterprises were more likely to choose short-
term rotation than those in state-owned enterprises and private enterprises.

In organizational development, staff in state-owned enterprises and wholly foreign
owned enterprises and joint ventures were more likely to choose to improve ability
than those in private enterprises; while staff in private enterprises were more likely to
choose to change attitudes than those in state-owned enterprises, wholly foreign
owned enterprises and joint ventures.

4.5 Analysis of Industry Heterogeneity

The results showed, in training content, staff in IT industry compared with those in
trading service , finance and insurance industry were more likely to choose technical
training; staff in IT industry compared with those in pharmaceutical industry were more
likely to choose foreign language training; staff in finance and insurance industry were
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more likely to choose career development than those in IT industry; staff in
pharmaceutical industry were more likely to choose thinking development than those in
IT industry.

In teaching method, staff in finance and insurance industry were more likely to
choose lecturer teaching than those in IT industry; staff in IT industry were more
likely to choose group discussion than those in finance and insurance industry; staff in
pharmaceutical industry were more likely to choose scenario simulation than those in
IT industry.

In lecturer type, staff in finance and insurance industry were more likely to choose
senior management compared with those in pharmaceutical industry; staff in
pharmaceutical industry were more likely to choose professors and scholars compared
with those in IT industry.

In training form, staff in pharmaceutical industry were more likely to choose on job
training than those in finance and insurance industry; staff in finance and insurance
industry were more likely to choose off the job training than those in IT industry; staff
in IT industry and trading service industry were more likely to choose part time self-
study than those in pharmaceutical industry; staff in IT industry compared with those in
finance and insurance industry were more likely to choose online learning.

In training participation , staff in pharmaceutical industry , finance and insurance
industry compared with those in IT industry were more likely to be good listeners;
staff in pharmaceutical industry were more likely to be active participants than those
in finance and insurance industry; staff in IT industry compared with those in
pharmaceutical industry were more likely to be bold questioners.

In career development, staff in finance and insurance industry were more likely to
choose administration path than those in pharmaceutical industry; staff in
pharmaceutical industry were more likely to choose cross-sector path than those in
finance and insurance and IT industries.

In management development, staff in finance and insurance industry were more
likely to choose tutor training than those in IT industry; staff in pharmaceutical industry
compared with those in IT industry were more likely to choose short-term rotation.

In organizational development, staff in trading service, finance and insurance
industry compared with those in IT industry were more likely to choose to improve
ability; staff in IT industry were more likely to choose to improve skills than those in
pharmaceutical industry; staff in pharmaceutical industry compared with those in IT
industry, trading service industry were more likely to choose to change attitudes.

5 Conclusions

This paper studied the impacts of employees’ work heterogeneity on human resource
development needs and proposed research framework and research hypotheses. The
results showed that the employees with different work heterogeneity, whose needs for
training content, teaching method, lecturer type, training form, training participation,
career development, management development, organizational development were
different and all hypotheses were supported. This study provides a reference for human
resource managers in decision making when they organize training development, career
development, management development and organizational development activities
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carefully catered to work heterogeneity of employees and implement human resource
development strategies. Besides explicit heterogeneity characteristics, other implicit
heterogeneity will be in-depth studied in the future.
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Abstract. The current examinations have some shortcomings, so there is a
confrontation between teachers and students. Students usually do not work
hard. In order to pass the test, they only study on the eve of exam. In fact, this is
the isolation of teaching and learning, which is not conducive for students’
know-how. In response to this undesirable phenomenon, this paper analyzes the
status of examinations and proposes a new test method—exploratory closed
book examination. A practical operation examination is performed, which
proves this method and gets a risk assessment and concludes the prospect.

Keywords: Reform experiments, examination methods, exploratory closed
book exam.

1 Introduction

At the "twelve-five" and the long-term plan, Chongqing Jiaotong University makes a
developing strategy, which is from the "teaching-oriented" universities to "teaching
and research" universities changing. In such an environment, recently arrived as a
young teacher, I am very lucky that I am on an ample stage. With the tremendous
expectations, I am full of passion for the work, and want to do something for my
school. In accordance with the college's commitment, I work actively to deploy the
task of teaching and teaching practice, at the same time I observe various phenomena,
I still have the courage to think about the problems of teaching practice, and actively
applied for Chongqging teaching reform subjects, and obtained experimental teaching
reform (container multi-modal transport experiments and practice of teaching reform)
project. Through several examiners, I found a universal phenomenon that in course
examinations, many students chatted.

The examination of the teaching process is a very important part, and testing is a
means of education quality [1]. There are always some students who chose the online
course, and they only go to a few classes, even worse, they are also absent from the
examination, the rates of public exam absenteeism are increasing[2]. Wang Li
proposed a "people-oriented" means, which will help to mobilize the enthusiasm,
initiative, students’ gift performing as well as the healthy growth [3]. In the
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examination content, it is a shift from knowledge to ability assessment [4].
Researchers have also proposed a method of online assessment, which is completed
on the computer the volume, the whole process of examination [5].

To what extent can the current open-book or closed book exam investigate the
actual level of the students? What kind of examinations can better guide students to
active learning? The best way is to emancipate students from the spot to recite the
liberation, so that students are no longer afraid of exams, cheating will not exist.
Preventing misconduct examinations from the source also fully embodies the school
care for students.

2 The Practical Operation of Exploring Closed-Book Examination

In the literature review, we learned that all the existing tests are the existence of such
drawbacks, these phenomena will more or less adverse impact on student learning
motivation, learning efficiency, and ultimately student’ learning objectives will be
shifted, which will affect student’ learning outcomes. So we need to find a better test
method to solve the above drawbacks.

This paper proposes a new method which may be able to solve the problem of the
utility. Through an induction way, we can turn the students from rote, fraud or
misconduct of such a bad way to the student who actively learn, learn to learn, learn
the way up. Ultimately students learning ability, the ability to learn from each other,
learn to grasp the essence of the course of study, which can really inspire students,
and cultivate students.

In accordance with school requirements, this course covers the key knowledge
points which are grouped into questions A, B, C three papers; three weeks before the
end of the course, we arrange for students preparing for examinations. We demand
students summarize the course of study according to their understanding. Encourage
students to discuss the review and summarize the core of this course. Students will be
required to summarize their experience records in an A4 sheet of white paper.

3 Assessment and Countermeasures of Examinations Risk

As the scores of university courses have only compared with the value of the same
class. The test design approach, students are in the same competitive platform, there is
no unfair, unjust phenomenon.

Even if the experiment did not get the desired results, such as student achievement is
generally high, and there is no differentiation, which affects the national education
assessment. This situation can be detected via pre-marking method ahead of schedule,
using the appropriate scoring criteria can achieve controlling of the student achievement
goals. In fact, as long as we have well-designed paper, these problems can be avoided.

4 After-Evaluation of Exploratory Closed Book Examination

(a) Classroom observation evaluation. At the entire examination process, the paper
was not found on any entrainment phenomenon, and whispering among students is
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very rare. This method can prove that it performed a suppression test. In addition,
when the test was terminated about 1 / 3 of students did not carry out an assignment,
It indicated that they can not get too much from the information summarized (it seems
it can be expected 1 / 3 of the students will fail).

However, students do get some answers from the information or inspiration.
Because of this, this method played the role of inducing students to prepare, not to
think about how to cheat. You can harvest after you do. While cheating is very risky,
it may cause serious consequences.

(b) Analysis and evaluation of papers. Generally speaking, a good paper and a
successful test show that student’ performance will generally follow a normal
distribution, that is, the middle is large and two ends are small, along with
differentiation.

If the student scores generally obey normal distribution (kurtosis values close to 3),
which reflects the differentiation. Then we get a very interesting conclusion: this
study does not affect the way students' test scores distinguishing degrees, students can
reflect real differences in the situation. The conclusion has a potential significance,
which may really change examinations method of some speculative courses in
university, and release the students from pain from reciting. It is not only beneficial to
students' physical and mental health, but also reduces the number of students brought
cheating incidents which should not be handled, reflecting the school can really care
for the students and protect them. Therefore, how to effectively reduce or discourage
students to cheat, is worthy of all educators for a serious consideration.

If the result did not show similar characteristics of the normal distribution, the
reason may be that paper is not perfectly designed, there are too many questions easy
to find answers; or it may be the true situation. There are two ways to resolve this
situation, first, direct that experiment fails, the second is to continue to sum up
experience, re-design papers and experimental aspects, in the latter class to carry out
comparative experiments (this is only one class, so we cannot do comparative
experiments). 57 students participate in this examination, 57 examination papers are
received. After we do a JB normal for students’ scores test, results are as follows:
(1)The mean and median scores are 60, meaning that all achieve the teaching
requirements;(2)The volatility of the results is 9.3 (9.3%), indicating that overall
performance is stability, there was no extreme polarization;(3) The highest score is
85, the lowest is 45, indicating that this test method does not have a significant impact
on scores. So students can not get too much score from the information on the;(4)
The distribution of scores peak values 3.1, which is close to the normal distribution of
the kurtosis value of 3. The skewed results value is 0.65. Although it is higher than
the normal distribution skewed value of 0O, the results have shown a degree of
distinction; (5) From the image of view, the left tail distribution is thicker, while right
tail is thinner. The number of lowest score is greater than that of highest score, but the
number of two-layer segment and accounted contains over 15% of the total number.

The scores reflect the distinction between the degrees of student’ achievement, the
number of people whose results are very good or very poor is small, which is in line
with the college basic status quo. The sharing and value is 60, so the whole has
passed. The number of people whose paper score is below 60 occupies about half,
while the number of people who almost passed is about 10. So the number of people
requiring make-up is about 20,occupying about 35%, is in line with the actual
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situation. As many students have to prepare for CET4 and CET®6 this semester, the
students do not spend enough time on this course.

(c) Student evaluation

In the survey, 51 questionnaires were distributed and total 51 were recovered, that
means a hundred percent recovery rate. Throughout the survey process, as a course
instructor also the sponsor of exploratory examinations, I was not on the spot, so I
will have no influence on the survey. According to the survey results, all students
receive this test method, and most believe that such examination method is better than
closed book and open-book exam on average. According to the student's answer for
the exam, you can see that most of the students believe that the explore way can
promote their positive attitude examination and mitigate the burden of preparing for
examinations.

5 Conclusion

A closed book exam exploratory teaching reform is not contrary to basic principles.
Although the specific operation and the school seems "closed book exam are not
allowed to bring data" provided some conflict. However, careful analysis of this test
method is not entrained material behavior. "Closed-book examinations are not
allowed to bring data" entrainment information can not be interpreted as students,
teachers can not acquiesce students smuggle data or teachers instructed students not to
smuggle information.
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Abstract. The trend of financial globalization and liberalization has changed
the competitive situation of the financial industry significantly. In this paper, we
use the SWOT analysis to analyze the strengths, weakness, opportunities and
threats of China’s commercial banks, and give some suggestions on the
strategic choices for them to develop healthily and steadily.
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1 Introduction

For banks, development strategy is the major issue related to overall situation and
long-term directions. From a development perspective, the strategy considers
developing trend of the future. From a competitive point of view, the strategy solves
problems about competing with whom, how to compete and how to make better use
of competitive resources. This paper will analyze the internal conditions and external
environment of China's commercial banks by using the SWOT analysis to better grasp
the strategic trends of banks.

2 SWOT Theory

SWOT analysis is a basic method to investigate development strategy of enterprises
or industry. It’s the self-diagnosis and environmental analysis before the development
strategy. S stands for strength, W stands for weakness, O stands for opportunity and T
stands for threat. Among them, S and W are the internal factors, while O and T are
external. Enterprises identify their strengths, weaknesses and core competitiveness
according to the internal conditions and identify opportunities and threats in the
external environment, and then maximize the use of their internal strengths and
external environmental opportunities, while avoiding their weaknesses and threats of
external environment to minimize adverse effects. According to the concept of
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competitive strategy, an enterprise’s strategy should be an organic combination
between "can do", the organization's strengths and weaknesses, and "may do",
environmental opportunities and threats. SWOT analysis is objective and important
theory for the enterprise’s strategic choice.

Environmental opportunities

il I
Turnaround Aggressive
strategy strategy
(WO) (S0
Internal weakness Internal strengths
v I
Defensive Diversification
strategy strategy
(WT) (ST)

Environmental threats

Chart 1. SWOT Analysis Diagram

3 Development of China’s Commercial Banks Based on SWOT
Analysis

3.1 Strengths of China's Commercial Banks

The internal strengths of China's commercial banks are mainly manifested in the
following aspects:

1. Strong Financial Scale. China's commercial banks have significantly reduced the
gap with big international banks. By the end of 2009, total assets of national
commercial banks are 52.62 trillion yuan, up 29.5% on the previous year, total
liabilities 4.986 billion yuan, up 30.4% on the previous year, equity 2.76 trillion yuan,
up 15% on the previous year, deposits 42.48 trillion yuan and loans 27.35 trillion
yuan , up 26.5% and 32.6% on the previous year. All capital adequacy ratios are
appropriate to the standard. Asset quality improved significantly and profitability,
risk-resisting ability and liquidity management has greatly improved.

2. As native China's commercial banks have a clear business and client resources
advantages. It’s not only helpful for enterprise culture to form internal cohesion and
service brand, but also conducive to better communication, understanding and
satisfying customers’ needs.

3. After a series of reforms of institutions and mechanisms and competition with
domestic foreign banks, China's commercial banks’ competitiveness and sense of
competition are greatly improved. By the end of 2009, China's commercial banks’ non-
performing loans is 497.3 billion yuan, 63 billion less than the beginning of this year,
NPL ratio 1.58%, down 0.84 percentage points over the beginning. Asset structure and
asset quality have improved significantly. The ability of offsetting has been enhanced.
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3.2 Weakness of China's Commercial Banks

The internal weakness of China's commercial banks is mainly manifested in the
following aspects:

1. Its profitability model is single, strongly depending on interest income. Business
structure is in imbalance and development fatigues. International strength and
experience is not enough and is still inward-oriented. Products and services lack
innovation. In the interest rate market, it contains a great deal of potential market
risks. Most domestic commercial banks’ profitability model is obviously
characterized by over-reliance on spread income.

2. The out-of-date human resource management mechanism results in staff surplus,
high cost, low efficiency, and on the other hand lack of effective management, high
management personnel, and the serious brain drain. Human resource management
capabilities of China's commercial banks and that of foreign financial companies are
still far apart.

3. With backward IT technology, China's commercial banks lack sufficient
knowledge of the profound changes and lasting impact that IT technology may have
on the banking sector. With the further development of network economy and the
economic integration, digital banks began to emerge. Bank cards, online banking has
become the key for China's commercial banks to gain the initiative in future
competitions. How to integrate the advantages of traditional and electronic channels
to build the IT channel model is a problem that China's commercial banks urgently
need to solve.

3.3 Opportunities for China's Commercial Banks

1. Stable Politics and Good Macro-Economy. As one of the fastest growing
economies in the world, China’s economy maintained a sustained, stable and fast
growth and was widely seen as power and hope for world economy to recover from
the financial crisis, which is unique opportunities and advantages for China's
commercial banks.

2. Government Support. Enjoying the national regulatory policies, China's
commercial banks take the lead in seizing the domestic market after expanding
domestic demand. The central government also increased the intensity and pace of
commercial banks listed on restructuring in recent years and laid the foundation from
the aspects of financial recapitalization and restructuring for the development and
growth of China's commercial banks.

3. China's financial market is in its infancy and there is considerable room relative
to the level of economic development and market demand. It provides an optimistic
market expectation for innovation and development of banking business. Economic
crisis in 2009 delayed the development of foreign banks in China to some extent. It
provides a rare strategic buffer period for China's commercial banks and a business
opportunity for China's banking industry.
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3.4 Threats for China's Commercial Banks

1. Full liberalization of domestic financial markets makes an increasingly wider
range of market competition and competition is increasingly fierce. HSBC, Citibank,
Standard Chartered Bank and other foreign financial institutions have sighted on
China's financial market to fiercely compete with China's commercial banks which
will bring great impact on domestic commercial banks.

2. Integrated management is the main trend of today's international banking.
International banks have accumulated a wealth of operational experience of
operations on the consolidated. By contrast, domestic commercial banks is in an
environment with regulatory constraints of the country’s long-term business strictly
separate policy, and lack comprehensive management capabilities and banking
innovation.

3. Compared with the construction of the effective credit file and information sharing
system in Western countries, which we often call "black list" system, China lack credit
environment. Relevant laws and regulations supporting is obviously not perfect.

4 Strategic Choices of China's Commercial Banks

4.1 Aggressive Strategy

1. Actively Expand Overseas Business

With the domestic banks gradually going to the world, how to develop overseas
business to truly become the leading international and globalization banks has become
the focus of China's commercial banks and future business development point. To
expand overseas and international business China's commercial banks must first
choose a mature international financial product as a platform, and then gradually build
an international financial products sequence. In addition, by making full use of the
favorable opportunity that China's foreign exchange reserves are abundant and large
multinational companies gradually enter the international financial markets, especially
the debt markets, China's commercial banks should gradually carry out project
financing, securities brokerage, derivatives securities, currency exchange,
international mergers and acquisitions advisory and other new business to speed up
the pace of international operations and enhance international competitiveness.

2. Carry Out Integrated Operation

With increasing competitions among modern commercial banks, the traditional
business profit model whose profits rely on savings and loan interest rate is being
increasingly challenged. China's commercial banks should adjust the structure of
public and private business, changing from the "company bank" to "retail banking" to
speed up the promotion of middle business, improve non-interest income, actively
expand the overall business, and provide customers with a wide range of financial
services to enable commercial banks to diversify business and revenue sources.

3. Create Product Branding

In the context of convergence of financial products and services, China's
commercial banks should actively promote operating characteristic management
structure, and build up a distinctive brand image to enhance the brand’s social



Study on Strategic Choices of China’s Commercial Banks Based on SWOT Analysis 113

reputation. Concentrate on brand marketing, closely combine brand value and culture
of the bank to enhance brand meaning. Enrich brand with products, and drive
products with brand.

4.2 Diversification Strategy

1. Product Diversification

Products of China's commercial banks are relatively single. To enhance
competitive advantage and reverse market risk, they should adhere to follow the
principle of Customer First, regard service quality improvement and customer focus
as their own long-term strategy, constantly seeking product innovation, product
diversification, the integration and improvement of existing products, innovation, and
development of new financial products. Either the form-based development strategy
or service China's commercial banks should continue to change in order to attract
different customer groups.

2. Target Market Segments

China’s commercial banks should put their customers in a target market position to
form a rational market which would help build up a hierarchical business mode.
According to different customers’ needs, risk characteristics, commercial banks
should establish an appropriate profit mode. Large-sized customers require banks to
provide more professional, comprehensive financial services to enhance the capacity
of the global financial services. For medium-sized customers, who are sensitive to
price, we should enhance the ability to identify and control risk. Small-sized
customers, who have a small amount of its business needs, always face many
difficulties, such as high frequency, high risk and high transaction costs. Commercial
banks should adopt complementary competitive strategy to meet different customers’
needs and take different operations in response to intense competitive environment.

3. Attention Localization

When domestic commercial banks emphasis on international business and
institutions, we must see the huge domestic market. China's economy is in a stage of
rapid development and industrial structural adjustment phase. The domestic
commercial banks should look for a long-term, strategic and effective demand from
the country's industrial structure upgrade and development of emerging financial
markets. Only when keeping a foothold on the fertile land in the country that is not
yet fully competitive, China’s commercial banks would be able to gain a foothold on
the international market in the future.

4.3 Turnaround Strategy

1. Improve the Business Structure

For their own weaknesses and opportunities in external environment, China's
commercial banks’ business model should be located in the heart of the traditional
business-oriented and develop core business around the traditional business. While
avoiding risks in their vulnerable and the maximum advantage of market
opportunities, China's commercial banks improve the business structure, increase
efficiency and profitability, reduce operating costs, and focus on economies of scale
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to create competitive advantage. By streamlining business processes and extending
the business through online banking services, commercial banks should eliminate
unnecessary products or upgrade and expand the business scope of traditional projects
to promote the core brand and consolidate traditional business advantage.

2. Competition and Cooperation

Competition and cooperation is the only way for commercial banks to grow.
Strategic cooperation among Chinese banks and between Chinese and foreign banks
should be strengthened. This new partnership is a change from pure competition,
confrontation into competition, cooperation, and ultimately a win-win. Share software
development resources through complementary advantages in the business. Foreign
banks can also provide us with and important ways of the management such as staff
training and management services. We will achieve resource sharing in the credit
card, settlement network marketing, information management systems, merchants and
other aspects through the exchange of skills and experience.

3. Information Technology

Financial industry is a cutting-edge one that needs intensive high-tech applications.
As a booster for banking reform and development, information technology plays a
very important role. The level of information technology and the merits of network
services determine success and failure in competition. China's commercial banks must
proceed from reality and increase investment in information technology to promote
the rapid development of electronic services. Further improve the internal financial
information service system, bank management and speed up construction of decision-
making information. By full use of advanced information technology, we realize deep
data applications based on the data set and breakthrough technology development
bottleneck of China's commercial banks.

4.4 Defensive Strategy

1. Maintain the Stability of Operation

China's commercial banks should pay attention to financial planning, maintain an
appropriate capital adequacy ratio, adequate liquidity and leverage ratios and
emphasize on the long-term stable source of funding to maintain the traditional
banking business at a certain percentage, which is an important part to resist.

2. Improve Risk Management

China’s commercial banks should improve risk management comprehensively to
build their own prevention and control system for risk management. First, set up a
risk management committee to monitor portfolio risks. Secondly, establish an
independent risk management department and grant certain rights to monitor business
processes. Thirdly, improve risk management framework and system to further clarify
the relationship between rights and responsibilities of relevant departments to form a
risk management system, whose main body is risk management. Fourthly, improve
risk measurement techniques to improve the level of valuation and risk pricing.
Fifthly, improve the level of risk management information system, including the
establishment of various departments, branches, all customer data, to enhance
information sharing and risk control. Sixthly, establish clear reporting system to
provide information for making decision.
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3. Strengthen Human Resources Management

China’s commercial banks should speed up the reform of human resources
management system and establish a wide range of bank property rights legal system
to take the corporate governance to the track. To achieve the bank's development
strategy goal and enhance core competitiveness to meet the staff's overall interests
and long-term interests, commercial banks should establish a modern commercial
bank human resource management mechanism and enhance human resources
development and management. It’s also very important to enhance staff training and
maximize the value of all the employees while maximizing the value of the
companies.

5 Conclusions

Only if we formulate appropriate development strategy, China's commercial banks can
survive even reach sustainable development in the increasingly fierce competition. If the
commercial banks want to gain ground in the incentive competition, we should make
comprehensive analysis of their advantages, disadvantages, as well as opportunities,
threats of external conditions, thus choose and establish global and long-term strategies
which are sustainable for the development. Keeping the inherent advantages, we should
avoid risk to the hilt, seize the opportunity and improve the core competitiveness at the
same time, so that the commercial banks will operate stably in the long run.
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Abstract. Hospital is a typical knowledge-intensive organization, knowledge is
the core asset of the hospital. Implementing knowledge management in hospital
is very suitable because hospital has the features including flat organizational
structure, innovation is the vitality of hospital and medical staff focus on lifelong
learning. Modern hospital should promote knowledge management through
popularizing the concept of knowledge management, paying attention to
development and utilization of the existing hospital information system, setting
chief knowledge officer and establishing a knowledge-sharing mechanisms and
other measures.
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Knowledge management is a new management concepts in knowledge-based economy
era and a product of the wave of social informatization and Knowledgeable that has an
important role in promoting the management level of various types of social
organizations. As a typical knowledge-intensive organizations, hospital introduce
knowledge management theories, methods and techniques has an important strategic
role in improving hospital management, service level and core competitiveness.

1 Meaning of Hospital Knowledge Management

There has never been a widely accepted definition on knowledge management. Simply,
knowledge management is the management that take knowledge as the core and a
process of improving the innovative capacity and ability of create value to meet
existing and future needs of enterprise to open up market opportunities through the
recognition and effective using of existing and acquired enterprise knowledge.
Therefore, the starting point of knowledge management is knowledge be regarded as
the most important resource, maximize access and use of knowledge as the key to
improving the competitiveness of enterprises.

For hospitals, knowledge management is the systems management on generation,
collection, organization, dissemination, exchange and application and other related
processes of medical knowledge, including subjective and objective medical
knowledge management which the core is to create a mechanism and platform of
subjective and objective medical knowledge converse into each other to achieve the
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exchange and sharing of medical knowledge and promote the hospital's knowledge and
technological innovation to improve the hospital's medical technology level and service
quality, and finally to make the hospital to survive and develop in the increasingly
fierce competition . With the rise of the knowledge economy and an increasingly wide
range applications in hospital work of information technology, it has become a
inevitable choice for modern hospital implement knowledge management to enhance
its core competitiveness.

2 Knowledge Management Characteristics of Modern Hospital

Hospital has a good foundation and advantages to implement knowledge management,
mainly in the following areas.

2.1 Knowledge Is the Hospital's Core Assets

Hospital is a typical knowledge-based organization, the hospital's most important asset
is not fixed and financial assets, but the hospital's knowledge assets, knowledge and
information is the hospital's survival and development foundation. The hospital's
knowledge can be divided into two categories: one is the objective medical knowledge,
also known as explicit medical knowledge that be divorced from the medical staff’s
brain and recorded in a variety of literature, network and contained in the products or
services; the other is present in the medical staff’s brain called subjective medical
knowledge, also known as tacit medical knowledge, including capabilities, experience
and skills of disease diagnosis and treatment. Tacit medical knowledge is not easy to
express in words, it’s the product of individual long-term accumulation and creation
which is the key of medical knowledge innovation, medical technological innovation
and application. For the modern hospital, the management ability of knowledge
especially tacit knowledge directly determine the survival and development of hospital.

2.2 Hospital Has a ""Flat'' Organizational Structure

The hospital's organizational structure is relatively simple, and management layers is
fewer. Even a medium-sized hospital with 1,500 employees and a 500-bed only has a
middle management department director and by these officers reporting directly to the
dean. This flattening of the hospital organization is very conducive to the
implementation of knowledge management. The information transmit in traditional
pyramid management structure is vertical that weakening the health information
communicate between different sections, departments and employees, not only affected
the reliability of information but also lack of interaction of knowledge production,
information transmission delay, work low efficiency, organizational overlap, wastage
of resources. Flat organizational structure overcome the above drawbacks and with the
extensive application of information technology, everyone in the hospital easier to get
comprehensive and accurate information. The characteristic of hospital organizational
structure is necessary requirement and important features of technological innovation
and knowledge management.
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2.3 Innovation Is the Vitality of the Hospital

Today society develops and changes extremely rapid. The organization can not survive
and develop if it have not adaptability and innovation capability. Only with adaptability
and innovation can the organizations take advantage in the competition. Medical
technology innovation is the inevitable choice for hospital to survive in the fierce
market competition. Medical technology innovation are particularly urgent and
important especially in the background that the rapidly changing of the new
technological revolution representative by information technology and life sciences.
Innovation is the core of knowledge management, the hospital knowledge management
can maximum release the effect of the hospital's knowledge and skills to create infinite
value for the hospital.

2.4 Medical Staff Focus on Lifelong Learning

The acquisition of medical knowledge and skills not completed only through formal
education, a lot of knowledge and skills of the medical profession must through
long-term medical practice and gradully get it, on the objective it necessary require the
medical staff focus on continuous learning, focus on learning by doing. Especially with
the rapid development of medical technology, medical staff need to continuously
update their professional knowledge and skills to become a lifelong learner.
Technological innovation activities require long-term knowledge accumulation,
medical staff focus on continuous learning is just an important requirement of
knowledge management and technological innovation.

3 Implementation Strategy of Modern Hospital Knowledge
Management

Implementation of knowledge management is a necessary requirement for the development
of a modern hospital. Although modern hospital already has the infrastructure and
conditions of implementation of knowledge management, but in the following areas still
need to do a lot of work to really play the role of knowledge management.

3.1 Popularize the Concept of Knowledge Management

Hospital knowledge management involves the hospital culture, hospital management
system, application and innovation of hospital knowledge, hospital information
resource management, construction of hospital information system and other aspects.
Therefore, it is not a technology and can not solve the problems by only buying a
computer system or software. In the process of hospital knowledge management,
technology environment changes will make changes of the hospital organizational
structure, communication patterns and operation way. Therefore, hospitals need to
adjust their management philosophy timely to adapt the environmental changes.
Meanwhile, in the process of knowledge management advancing, the biggest resistance
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may come from those managers or medical staff who do not like or do not want to adapt
to the new technological environment. Facing various obstacles, the implementater
need to find good reasons to convince them and prove that knowledge management will
indeed benefit to the hospital’s development. In this process, education and training is
very important, the hospital staff's consensus is the basis for the success of knowledge
management.

3.2 Pay Attention to the Development and Application of Existing Hospital
Information Systems

Knowledge management is the expand and deepen of the traditional information
management methods and a more advanced form of information management. It is still
depends on technology-based networks, databases or a specification document, the
means is still the data’s collection, storage, analysis and transmission that related with
knowledge. The raw data of knowledge management hidden in hospital information
systems or associated with some data of the hospital information system. Therefore, the
construction of hospital knowledge management system definitely not to build a new
system, but is the growth and expansion of the existing hospital information system.
For example, build a platform in the hospital information system for published opinions
to converse the objective and subjective medical knowledge into each other or try to
make a valuable part of the electronic medical records can be retrieved to implement
knowledge management.

3.3 Set Chief Knowledge Officer

The purpose of hospital knowledge management is based on innovation, but innovation
is no precedent, often is the “crystallization” of the collective wisdom and an organized
activity. Based on this, it is necessary for hospital implement knowledge management
to set up an authority chief knowledge officer who responsible for the hospital's
knowledge management activities. The chief knowledge officer should be equivalent to
a vice dean. His main role is responsible for the unified management of hospital
knowledge resources according to the hospital's development plans and strategies to
ensure the sustainable development of the hospital. Chief knowledge officer must be
able to combine the structured external knowledge and intuition to perceive tacit
knowledge of organizational culture and behavior, ensure the hospital's intellectual
assets ultimately translate into knowledge products that can bring profits for the
hospital. This determines the chief knowledge officer is not only an important
participant in the knowledge management, but also a managers in knowledge
management activities.

3.4 Establish a Knowledge-Sharing Mechanisms

Establish knowledge-sharing mechanism is the most difficult part of hospital
knowledge management. People have become accustomed to regarding the
accumulated information and gained experience or skills as a part of personal wealth,
refused to share with others. Modern hospital can solve this problem through these
methods: first, gradually change the work environment and ways to build the network
as a platform for the work environment, records and archive workflow and work files
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online to increase the transparency of workflow. Second, maximize provide public
information resources in the hospital local area network, such as hospitals guide,
knowledge maps, a database of completed projects, status of project team
collaboration, research project reports, evaluation of skills, using the Internet and
groupware technologies to break barriers of communication between hospital
departments to realize the hospital fast real-time communication and make the network
became a actuator of hospital changing to learning organization. Third, create a team
work mechanism in the R&D to allow more people to participate in the process of the
tacit knowledge generation and use in the research and development activities in order
to weaken the loss of tacit knowledge caused by the individual leaving.At the same
time,take the network as a link and real-time information summary as management
system to promote tacit knowledge explicit.
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Abstract. In the contemporary competitive environment, the way that
organizations generate, manipulate, select and make use of information about its
customers has gained increasing importance for its potential to give the company
an edge over competitors. Consumers demand a treatment increasingly
personalized and products\services that better suit their needs, being receptive to
actions that allow for greater interaction in the purchase process. The aim of this
paper is to analyze the database marketing as a crescent usefulness tool, connecting
businesses and consumers in the context of new market settings. With the
appropriate structure can improve the integration and availability of data for
customers, improving the company's performance, giving a more solid support at
the level of decision making in business marketing activities and development
strategies to acquire new customers, or ultimately helping to keep customers. These
benefits become more significant in the digital economy.

Keywords: Competitive advantage, Database Marketing, e-Commerce.

1 Introduction

Currently, the terms marketing one-to-one personalization, loyalty and database
marketing are often cited, as a means that enables organizations to differentiate
themselves from the competition in the new scenarios of the current competitive
environment. The growing use of online transactions is changing the way organizations
interpret customer data. The active integration of data is vital, enabling the increase of
market share online. Thus, the database appears as a marketing tool that is used properly,
will increase the degree of customer satisfaction, leading the organization to better
performance.

The database marketing (DBM) enables organizations to ensure their survival and
gain competitive advantage in the digital economy. Organizations that do not have
information with the features and characteristics of their clients have serious risk of
succumbing to the action of competition.

This paper presents an overview of the contributions of several researchers, in
order to discuss relevant issues of database marketing as a source of information for
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the development of strategies to enable organizations to gain a sustainable
competitive advantage, and analyze all aspects of e-commerce that justify the use of
database marketing as a tool to support strategic decision making.

2 Database Marketing

DBM is an important strategic tool to support relationship marketing, as the main
authors argue Gummesson [1], McKenna [2], Vavra [3]. Tucker and Brown [4] argue
that, although significant benefits arising from their application, it is an underutilized
resource, due to be circulated among some marketers. The DBM is focused primarily
on the development of databases of consumer characteristics, including identification
data, data relating to purchase history, demographics, and psychographics, and other
useful information that enable the organization to build a foundation for the
establishment of strategies targeted to an ever more specific to the development of
new products, as is the case, communication, pricing, promotions. DBM aims to
promote the integration of the profiles of consumers and their buying behavior [5],
providing guidelines for the organization to adapt their activities to the profile of the
target market in order to better meet their needs and gain a competitive position.
DBM is an information-driven marketing process, managed by database technology
that enables marketers to develop, test, implement measure and appropriately modify
customized marketing programs and strategies [6]. DBM is being accepts as a
fundamental marketing tool in a growing variety of business — from giant
multinational corporations to local retailers offering a new product to their customer
lists. The concept was introduced in the 80’s, those who started using it made a wealth
of money since then, but the real benefits of DBM remain to be discovered by the
general public yet. The number of organizations utilizing DBM has been growing at
an amazing rate lately. On the other hand a transition from simple accumulation of
data to a serious analysis of this data just has started recently. We are going to see
more and more stress put on the data analysis in the years to come. The technology to
propel this process is denominated as data mining.

Some effects of a DBM can be summarized as follows[7]: it allows marketers to
know more about various types of costumer and prospects, and to grade prospects by
determining if a customer is willing to buy goods or services; it enables the
organizations to reach customers with the right product and the right offer at the right
time; it allows marketers to continually incorporate new information and results back
into the database. So they can develop future strategies and executions from the
collective results of previous efforts; DBM can be used by enterprising third-party
marketers in order to bring together companies and customers; DBM can also develop
special services to help easy customers to buy more, and offer the ability to establish a
two-way communication with the customer through a variety of channels.

The DBM is a complex process that integrates the basic elements of strategic
marketing, ie, targeting, targeting, positioning and communication [8]. We can use it
in various ways, one being the analysis of information stored, in order to build
detailed profiles of consumers, from a variety of characteristics. Appearing as a
source of building customer loyalty, allowing the reduction of maintenance costs for
the customer, enabling the company to build a sustainable competitive advantage in
the area in which it operates.
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According to Vavra [3], the objective of DBM is to create an electronic link
between the organization and the consumer. A database of well designed can be very
useful in implementing the activities of customer retention: enabling the marketer to
identify the most important customers, to target promotions and offers of products and
\ or services which are appropriate to your profile; allowing a clear monitoring of
changes in terms of buying patterns; enabling marketers to interact in a more
personalized way with customers; assisting in the establishment of programs to
reward the most loyal customers, with the aim of strengthening their loyalty; being a
good indicator for the development of new products from the characteristics of clients
of the organization.

The DBM can be used in marketing activities [3]: the appropriateness of marketing
activities to individual customers; in the segmentation of customers according to the
frequency of purchase, recency, and purchasing preferences; in the service of
customer support through the provision of the database (DB) employees responsible
for care of these.

Hedgcock [9] considers the DBM as part of a system where marketing activities
are interrelated, and the core client and there is a continuous interaction between the
remaining elements of the system and customers, promoting the improvement of the
service.

The greater the volume of data, the higher the quality of customer information, the
greater the capacity of care, monitoring and recommending products \ services by the
organization, the DBM is a resource that can be used strategically.

According to Seiler [10], there are several factors that promote the use of DBM by
organizations to gain competitive advantage: a market orientation is the most
important factor for the effectiveness of DBM, since it places the consumer as the
centerpiece of the efforts of the organization. According to a survey by the National
Center for Database Marketing, 86% of the differences in the levels of competitive
advantage achieved through the use of database marketing are explained by the
degree of business direction for the market; the placement of database marketing from
a strategic perspective. Organizations prepared to make use of this tool should align
the goals of the database with its strategic objectives and ensure that they are clear to
the entire organization; the development of will and skill of cooperation between the
departments and database marketing efforts; awareness that the use of external
resources to build a marketing database does not remedy the lack of skills, capabilities
and skills within the organization; the promotion of cultural and structural changes
within the company to accommodate the database marketing; the encouragement of
guidance for company information, which should enhance the manipulation of data in
an effective manner and in the pursuit of results; the use of system data and allocating
resources to programs for database marketing to gain competitive advantage. The
well-established companies are able to extract information from data they have and
turn them into marketing intelligence.

Shaw and Stone [11] suggest three methods of application of database marketing:
creation of loyalty programs; creation of programs focused on prospecting for new
customers; creation of an integrated approach to dealing with prospects and old
customers.
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The process of implementation and use of database marketing is dynamic. Thus,
the company needs to continuously update and monitor the data to keep in line with
the changing environment variables. If necessary the organization to assess their skills
and resources, and take an orientation to the market.

3 Database Marketing and Competitive Advantage

Organizations seeking to develop their strategies in order to gain competitive
advantage over their competitors. The concept of competitive advantage was treated
first by Ansoff [12]. Competitive advantage can be understood as seeking unique
opportunities that will give the company a strong competitive position. Based on this
definition, several authors have proposed various devices for achieving a competitive
advantage, since quality improvement to the construction of barriers to entry for new
competitors in a given sector.

According to Porter [13], competitive advantage is achieved when a company can
offer a superior value to customers by setting prices lower than their competitors,
coupled with equivalent benefits, or the provision of benefits only at a price slightly
higher than the average of competitors (differentiation). Efforts to search for an
advantage are consolidated in the company's strategy.

To Lambin [14] the competitive advantage is the set of characteristics or attributes
inherent in a product or brand, which gives it a certain superiority over direct
competitors. These characteristics may refer to products, services that are aggregated,
or the means of production, distribution or sale, own the product or the company. A
multitude of factors can determine the superiority of the company relative to
competitors priority. The value chain is a particularly useful mechanism to identify
these factors, which can be organized into two categories based on the source of the
advantage that they allow access: advantage foreign and domestic advantage.

The competitive advantage of foreign origin is based on the distinctive qualities of
the product which is value for the buyer, producers and lower costs or improve
performance within the company. In this case, the company may adopt a higher sale
price than the competition. External competitive advantage gives the company a
greater market power. The strategy based on competitive advantage foreign resembles
the strategy of differentiation of Porter.

The international competitive advantage is sustained by a superior company in
terms of matrix production costs, administration or distribution, providing a cost level
lower than the leading competitor. The international competitive advantage is
associated with increased productivity, allowing the company to achieve greater
profitability and ability to resist a price drop imposed by the market or competition. A
strategy based on international competitive advantage is similar to leadership in
charge of Porter, and is supported by the technological know-how and organizational
business.

Porter [13] believes that technology has a role in the structural change of a sector and
the creation of new sectors, and may take the equalizer, neutralizer or balancer, annulling
the competitive advantage of even healthy companies and leading others to take the lead.

Advanced information on the future state of the variables present in a scenario of a
competitive environment have a high strategic value. The sooner a company can
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anticipate situations favorable or unfavorable to a particular scenario, the sooner she
can develop an appropriate strategy for action. Therefore, investments in competitive
intelligence are always very timely [13].

For Schaars [15] there are two alternatives for obtaining competitive advantage.
The first is to serve consumers better than competition. This advantage is based on the
belief that the probability of repurchase is proportional to the satisfaction of
consumers. The second is to be more agile than the competition, satisfying customers
more quickly and creating barriers to the actions of competitors. The database
marketing company can help in this task.

According to Albrecht and Bradford [16], the success of a company is closely
linked to the sale of products that fit customers' needs. For the company to have
access to these requirements, it is necessary to adopt a systematic approach to gain
access to customers, so that the knowledge gained on them can lead to obtain a
competitive advantage.

These considerations reinforce the idea of the importance of database marketing in
the digital economy to obtain competitive advantage. Exploring e-commerce, Internet
and database marketing for transporting to new contexts.

Turban [17] defines e-commerce from various perspectives: communications (e-
Commerce is the delivery of information, products or services, or payment br mail);
business process (it is the application of technology to automate business transactions
and workflow); service (It is a tool that meets the desire of businesses and consumers
to cut service costs while helping to improve the quality of goods and speed up
service delivery); on-line (Electronic commerce provides the ability to buy and sell
products and information on the Internet and other online services).

To Foo & Lim [18] the popularity of the Internet comes from a variety of factors:
accessibility, ease of use, ability to obtain immediate global connectivity, quickly
receiving and sending information, marketing opportunities and carrying out of
business economies of scale and low entry barriers and equal opportunities it offers.

Peppers & Rogers [19] claimed that the global market and on-line has led to new
attitudes of professionals and redefinition of the marketing activities. With the help of
technology, nowadays there is the possibility to manage a database of consumers and
competitors, promoting an interactive dialogue with the market, facilitating mass
customization.

The emergence of electronic commerce has helped to see the creation of value
from a new angle. The new and emerging business models are centered in intangible
assets, such as relationships, knowledge and systems. For the company can gain
competitive advantage, it is necessary that these resources are managed in some way,
and database marketing figure as an indispensable tool in this task [20].

The advent of Internet and convergence with advanced database technologies
allows organizations to remain competitive in the market and become more connected
to consumers [21].

Evans and Wurster [22] analyzed the fundamental change in the information
economy and its potential impact on strategy. Featuring two important features:
reducing the capacity of organizations and individuals to monopolize control of
information; and opportunities to improve access to information to reduce the time
needed to implement a strategy.



128 T. Guarda, M. Augusto, and C. Silva

Organizations continue to seek new ways to cut costs, increase productivity and
improve customer service, technology becomes a facilitator rather efficient. The new
technology will help not only to automate existing processes and improve resource
utilization but also to redefine what work should be undertaken and how this should
be done.

The growth of electronic commerce is changing the way organizations look at the
data of their customers. The integration of databases has been an increasingly more
important, the need to consolidate the company's image in the case online. Marketers
belonging to the economy of traditional organizations still has problems to handle the
complexities and new data are being incorporated with the wave of mergers and
acquisitions and with the advent of the Internet [23].

In view of Cox [24], the increasing demand of databases in electronic commerce
include the following requirements: unprecedented ability to handle a larger amount
of data; the need to obtain a support increasingly sophisticated; the ability to work
closely with software, other databases and legacy applications.

4 Electronic Commerce (e-Commerce)

E-commerce is to share information, maintain relationships and conduct business
transactions via telecommunications networks inside and outside the enterprise. Thus,
e-commerce is the way in which sales and purchases are generated, their
achievements and activities of marketing-sales, all done online. The Internet is one
tool of undeniable importance in electronic commerce, since it has a technology easy
to understand, has publicly, and anyone, anywhere can access it just by a computer
and a phone line. This facility started to advise companies on the sale to the final
customer, without the need for investment. With the Internet, the person or company
interested in buying or selling something, they can interact in finding information of
interest, and need not be limited to what it initially appears. Following the
opportunities opening up to mass customization, the Internet technology now enables
the low cost, an increasingly more significant customization of services and care [25].

As observed by Albertin [26] e-commerce is the realization of the entire value
chain of business processes in an electronic environment through the intensive
application of communication technologies and information. The processes can be
performed in whole or in part, including transactions business to business, business to
consumer. Thus, electronic commerce covers any electronic business between two
partners, or between a business and its customers.

According to Turban et al. [17] the Internet is promoting changes in the traditional
physical market (marketplace), which is slowly being forced to coexist with the
virtual market (marketspace). The latter is identified as an electronic marketplace,
where goods are delivered directly to buyers to complete the purchase. The changes,
which are reflected in greater efficiency of the marketing process.

The Internet is a valuable tool in marketing strategy because it allows a company will
boost its presence and brand value in the market. In this context, the use of websites
offers marketing managers the opportunity to communicate the mission of the company
and brand, provide information about the attributes of products and services offered, as
well as performance reports and future projects to a larger audience.
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The database marketing organization is constantly updated with data from various
sources, and the Internet plays a key role in this process. It is through this tool that
marketing managers can monitor the behavior of customers, competitors and thus
keep the information available within the company's up-date.

5 Conclusion

The database marketing not being a tool for the exclusive use of the area of
marketing, is a strategic tool, which used properly can help effectively in achieving
competitive advantage. The ideal scenario would be that all areas of the organization
to work seamlessly, providing and using information and acting in a convergent way,
promoting the improvement of organizational performance.

Large volumes of data does not necessarily mean useful information, since data
alone may not be meaningful. The database is not the only marketing tool to support
decision-making, updating the data is crucial and they must be integrated and
converted into useful information when it is integrated, thus enabling support for
strategic decision-making process. The role of database marketing has a strategic
nature, to be able to approach their customers, the organization has the know, what is
most evident in the digital marketplace, where there is a growing standardization of
products, and that marketers have a notion increasingly clear that a good relationship
with customers can lead to the emergence of competitive advantage and value
creation.

The competitive advantages based on reliable information, provide the organization
with knowledge of its customers. Technological advances and the emphasis given to help
maintain customer relationships and customer loyalty, generating economic and financial
benefits to the organization. The greater the knowledge of the organization to customers,
the more likely that more efficient mechanisms for their loyalty and consequently to
improve their performance.

The Internet is still a very recent phenomenon with implications for various
segments of society. However, it is clear that the World Wide Web represents an
important and integral tool of the marketing strategies of companies.

Marketing on the Internet, possibly, in some aspects, complement, can overcome
traditional means, or replace the intermediaries more efficiently. In this context, some
traditional distributors recognize the need to adjust their strategies to include online
transactions in their operations. Internet marketing, as well as complement, may
supplant traditional means, or replace the intermediaries more effectively. In this
context, some traditional distributors recognize the need to adjust their strategies to
include online transactions in their operations.

In the context of database marketing the Internet is essential as a source of primary
and secondary data. The database marketing is a strategic tool that if used correctly,
can assist the company in promoting and achieving strategies, since it provides
relevant information about the market and customers.

The database marketing is not the only tool to support decision making, in this
way, you should always update the data, integrate them and convert them into
meaningful information to support decision making in operational and strategic levels.
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Abstract. This paper analyzes the impact of European Credit Derivatives
issuance on the financial market stability. Based on the relationship between
CDOs (Collateralized Debt Obligation) issuance volumes, market volatility,
Europe 6-month risk-free interest rate and the stability of financial market, this
paper uses coexceedances method and the Multiple Logit model. We find that
CDOs issuance is positively related to the negative coexceedances, suggesting
that the greater amount of CDOs issuance, the greater impact on financial
stability. CDOs issuance is not related to the positive coexceedances, indicating
that the risk management of banks through CDOs is limited. In addition, the
asymmetric information and risk-free interest rate also affect the stability of
financial market.

Keywords: Credit derivatives, coexceedances, Collateralized Debt Obligation.

1 Introduction and Background

When the U.S. subprime mortgage crisis happened in 2007, credit derivatives have
been considered as a major cause for the crisis and questioned by many people. They
consider credit risk spread rapidly and transfer among financial institutions, which lead
to global financial crisis.

Commercial banks can transfer the credit risk to investors without transferring the
ownership of credit assets through credit derivatives. In addition, it increases the depth
and liquidity of credit markets, and accelerates the transferring of credit risk of the
banking system to the capital market. Therefore, credit derivatives not only promote the
financial institutions’ efficiency, but also cause great instability of it.

Private equity companies, hedge funds, insurance companies and other new
financial institutions can invest innovative products such as asset securitization and
other derivatives. This can transfer credit risk and reduces the difficulty and cost of
issuing bonds, which achieve risk transferring in different institutions and markets.

There is always controversial on whether credit derivatives enhance or undermine
the financial stability. At first, scholars such as Duffie (2001) consider that financial
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innovation has a positive impact on financial stability. Through asset securitization and
other financial innovations, banks transfer their long-term credit risk to many investors
successfully and improve liquidity and promote bank system stability. Wagner and
Marsh (2004) compare the cost of assets risk held by institutions and the social cost of
risk assets, and illustrate that bank and non-bank financial institutions have sufficient
incentives to transfer credit risk, which enhance financial stability. Jing Zhongxia and
Zhang Tiantian (2007) point out credit derivatives allow market players to buy and sell
credit risk protection more conveniently, and banks’ operation and risk management
have been greatly improved, which increase the pricing efficiency, market transparency
and the financial system flexibility.

However, Instefjord (2005) and other scholars suggest that credit derivatives have a
negative impact on financial stability. They believe that financial innovation tools
allow banks tend to take risk, thereby increasing the risk level of banks and the
volatility of banking system. Duffee and Zhou (2001) emphasized the internal financial
system changes the traders’ expectations about information asymmetry by credit risk
derivative transactions, which leads to the collapse of loan market. Morrison (2005)
constructed a model of corporate finance found credit derivatives has weakened the
bank’s motivation and supervision activities on borrowing ventures. Baur and Joossens
(2005) suggest that securitization reduces the capital requirements of those who have
transferred risk, if the risk-takers out of regulatory constraints. Allen and Carletti
(2005) illustrate that credit derivatives not only diversify the spread of risk, but also
increase the likelihood of crises contagion.

There are also many studies on the dual effect of credit derivatives on the financial
stability. Static analysis of Santomer and Trester (1998) conclude that the reduction of
asymmetric information makes the banks more likely to diversify the credit risk of
derivatives transactions, and enhance the liquidity of bank assets, transfer risk to the
non-bank financial institutions, which improve financial stability. Instefjord (2005)
consider that the amount of credit derivatives is prone to sharply fluctuate and not
conducive to financial stability.

In summary, from the views of credit risk transfer, improve cash flow, net assets
yield rate, and the comparison of cost of risk assets in institutions and its social costs,
scholars often conclude that credit derivatives improves the financial stability. From
the views infectious among financial system, information asymmetry and change of
liquidity requirement and price elasticity, absence of regulation about credit
derivatives, scholars always suggest that credit derivatives undermines the financial
stability.

Unlike other studies of credit derivatives and financial market stability, we consider
a more specific angle: from a microscopic point of view, by calculating coexceedances
(coex) and establishing Multiple Logit model, we analysis the coexceedances linkage
between credit derivatives — CDOs’ issue volume and banks (insurance companies)
return. Then we discuss the impact of credit derivatives on financial stability.

This paper is arranged as follows: Section 2 describes the mechanism of CDOs’
impact on financial market stability, and the measure of stability of financial market
and the hypothesis; Section 3 describes the methods, models and estimation; Section 4
is the empirical analysis; Section 5 is the robust test; Section 6 is the conclusion.
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2 CDOs Market Mechanism and Measure of Its Impact on
Financial Institutions

CDOs reference entity is a portfolio of assets. In this portfolio, the assets include high
credit rating (priority sector), intermediate credit assets (second priority sector) and
poor credit rating plate (capital blocks). Among issued securities, kinds of securities
can make credit rating higher than all the pool assets to enhance average credit rating.
Because CDOs increase the second priority assets rating and issues higher rating
securities, it causes financial risk.

Particularly, CDOs are not issued directly by the promoters, but by the Special
Purpose Vehicle (SPV) who issues and fully assumes responsibility for CDOs debt
service. Because the isolation of SPV and the sponsor risk, credit chain is lengthened,
so it is more difficult to estimates the risk.

Different from the financial stability effect on the banking system or stock market
caused by traditional financial products, CDOs are related to three financial
sub-markets: credit market, bond market and stock market. Before credit risk
transferred by CDOs, these three markets are separated which can avoid credit risk
transmission. Credit risk is primarily borne by the banking system. Credit derivatives
allows banks transfers risks to other financial institutions (e.g. insurance companies and
hedge funds) which form a chain of risk between institutions; and a large number of
asset securitization issued and traded in the stock market, transfer credit risk from credit
markets to the securities market, formed a cross-market risks, so that the stability of the
entire financial system may be affected.

Financial instability is usually assumed as the volatility of asset prices. Banks run on
capital markets and its liquidity shortage caused by the accumulation and spread of risk.
If the CDOs transaction exacerbated the volatility of financial assets equilibrium price,
it destroys financial stability. On the contrary, if the CDOs transaction can stabilize the
equilibrium price of assets fluctuations and make the financial markets more perfect,
we say that it improved the stability of the financial system.

This study focuses on how CDOs affect the volatility of financial asset prices and
then affect the stability of financial markets. We use the fluctuations of financial
institutions’ return as the dependent variables to measure financial stability. For the
CDOs market, we choose the following measure as independent variables:

(1) We use European market monthly CDOs issuance as a measure of the credit
derivatives market impact. Because CDOs have both positive and negative effects on
financial institutions, we assume that H;: the larger CDOs issuance, the higher
probability of negative and positive coexceedances.

(2) We also use London Financial Times Index (FTSE100) condition monthly
volatility as proxy variable of information asymmetry and heterogeneity calculated by
GARCH (1, 1) model. King and Wandhwani (1990) show that when market volatility
increases, coefficients between industries also increase. According to Bailie and
DeGennaro (1990), who use GARCH-M model and the ARCH model of stock
portfolio and conclude that return and volatility. It was assumed that H,: the greater
information asymmetry, the higher probability of negative coexceedances values and
lower probability of positive coexceedances.
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(3) The impact of short-term liquidity indicators of stock market includes
short-term interest rates, M2, etc. Dynamic changes in interest rates can affect the
coexceedances. In this paper, the European 6-month risk-free interest rate (Euribor) is
regarded as proxy variable of shock on short-term market liquidity. Assuming H;: the
greater the liquidity shock, the higher probability of negative coexceedances and the
lower probability of positive coexceedances.

3 Methods and Data

3.1 Methods

In this paper, we use “coexceedances” which has been introduced by Bae, Karolyi and
Stulz (2003) to investigate the relationship between CDOs issuance and financial
stability, which measures the linkage relationship of assets return which excess the
given threshold. It is an extreme case rather than the linkage relationship under normal
circumstances, which reflects the systemic risk better than the correlation. If the
coefficient reflects the binary (or multiple) relations at a time point, the coexceedances
measure relationship of N assets returns in a period of time.

The technical core of coexceedances is the threshold, which is defined as the joint
occurrence of two exceedances (i.e. large absolute returns above a certain threshold) of
two financial intermediaries’ returns (Dirk Baur and Niels Schulze, 2003). Bae
et.al.(2003) use the five-percent tails of the overall return distributions as a threshold
that defines an exceedance. Positive and negative returns are treated separately.

The financial institutions asset returns are no more than 5% quantile (under the tail)
of monthly average asset return as the negative values during the sample period.
Financial institutions asset returns are no less than 95% the quantile (upper the tail) of
monthly average asset return as the positive values during the sample period. The
monthly asset returns less than 5% or over 95% means financial instability. This paper
chooses 10 financial institutions monthly asset return, so the sum of positive and
negative coexceedances is non-negative integers between 0 to 10, the greater
coexceedances indicating more financial institutions returns are over the threshold, and
larger financial systemic risk.

3.2 Data

Coexceedances data stems from the stock market monthly return of 10 financial
institutions (including eight major banks, two insurance companies' in Europe) from
March 2005 to March 2010. First, we calculate the monthly returns of financial
institutions and the thresholds (below 5% tail and over 95% tail), the number of
institutions which exceed the threshold (no more than 5% under the tail, no less than
95% upper the tail) as the current coexceedances, as the dependent variable in empirical
analysis. Data stems from www.google.com / finance.

! They are Germany Allianz Insurance Group, France AXA Insurance Group, BBVA Bilbao
Vizcaya Bank, BNP Paribas, Germany Dresdner Bank, Deutsche Bank, HSBC Bank, Intesa
San Paolo Bank of Italy ,Societe Generale Bank, Germany Volksbank Bank.
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European CDOs quarterly issuance data stems from European Securities
Association (ESF (2010)), from March 2005 to March 2010. Because there are only
quarterly issuance data, monthly data cannot be obtained. Therefore we calculate
average quarterly data instead of monthly data which stems from http://www.
europeansecuritisation.com/.

Market volatility of the London Financial Times Index (FTSE100) is the monthly
return from March 2005 to March 2010. FTSE100 covers 9 major European countries,
which is the most important indicator of European stock market by global investors. So
it can be selected as the European stock market volatility indicator. Data stems from
http://uk.finance.yahoo.com/.

European Interbank Offered Rate (Euribor) data stems from http://www.euribor-rates.eu/
from March 2005 to March 2010.

3.3 Model and Estimation

We use coexceedances of financial institutions’ returns as object, establish Multiple
Logit model. The regression equations are given as follows:

1

o~ (Po+ B In(CDO )+ By In(vol, )+ B, n(Euribor, )

Pr(coex, =1 ‘ln(CD 0,),In(vol,),In(Euribor,)) = 1t
coex;, are coexceedances which calculated by returns of financial institutions which is

less than 5% or greater than 95% of the threshold in time t.

i€ [0,10] , 122,3,4 . So, coexceedances have been divided into 3 groups.

. | > .
The first group: coex;, = {%) ll._< 22 , shows that two or more banks (insurance

companies) have reached to the threshold.

The second group: coex, = {%)’,ii2<33 , shows that three or more banks (insurance
companies) have reached to the threshold.

The third group: coex, = {%)’,iiii , shows that four or more banks (insurance

companies) have reached to the threshold.

The larger ! indicated that the greater the probability of banks and insurance
companies encounter financial crisis,.

In(CDO) 1In(vol) In(Euribor) represent the natural logarithm of CDOs
issuance, FTSE100 stock index volatility and European inter-bank lending rate
respectively.

B (k=0,1,2,3,i=2,3,4) are constants and coefficients. k =0,1,2,3
represent the three independent variables of the regression respectively. While
j=2.3.4 represent the numbers of banks (insurance companies) have reached to the

threshold respectively. The data and regression are processed by Statall.l, and the
result shows in Table 1.
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Table 1. Constant and coefficients of the Multipl Logit regression

Independent Coefficients of negative coexceedances Coefficients of positive coexceedances
variables (1) (2) (3) (4) (5) 6) (7) (8)
By, [Const] —201° —273* —1230° —11.52" —3.12® —276" 061 3.24
,503 —5.04> —3.66" —8.99° —1588° —336" —280° —0.09 1.92
Boa —12.94> —4.51° —5.41 —117.1 —6.96° —3.84" 126 —284
B,[In(CDO)] —0.04 0.16 0.71 0.24
B 1.62 2.29 0.75 0.42
By 5.35° 27.25 2.12 2.04
B, [In(vol)] 0.57¢ 0.46 0.60¢ 0.74¢
B s 0.90° 0.81° 0.50 0.56
B 1.02° 241 0.39 0.27
B.[In(Bwribor)] 2.89° 248° —2.19* —2.13"
B 1.88 2.46 —1.86" —1.75
B, 0.71 15.53 —1.50 —1.39
Log-likelihood — -81.84 -66.0 -76.38 -58.70 -88.55  -88.06 -77.02 -75.90

Pseudo-R2 3.39% 22.09% 9.83% 30.71% 1.13% 1.67%  14% 15.2%
b

Notice:*. °. ¢ indicate significance at the 1%,5% and 10% level respectively.

4 Empirical Analysis

4.1 Empirical Analysis of the Negative Coexceedances (5% tail)

Columns (1) - (3) in Table 1 are coefficients and significances of three single-factor

models, column (4) for the coefficients and their significances of total-factor models.
From single-factor model perspective: CDOs issuance coefficient for the model of

the first and the second are not significant, but in the third group,

,i=4
0,i<4
level, and the coefficients of three model increase as coexceedances, which shows that
with the increase of the CDOs issuance, the greater negative coexceedances, the greater
the financial systemic risk, which is consistent with hypothesis H;.

Coefficients of market volatility are significant at the 10%, 5% and 1% level in these
three regression model. Significant level and the coefficient increase as the
coexceedances increase. It is also significant for the second model in the total-factor
models. That means the greater degree of information asymmetry, the greater
probability of negative coexceedances.

Coeffecients of risk-free interest rate are only significant in the first group models in
both the single and total-factor models. But it is reducing when the coexceedances
increase.

We can see coefficients of total-factor models from the column (4): CDOs issuance
in the three models are not significant, while the market volatility factors are significant
in the second model, risk-free interest rate coefficients are only significant in the first

namely coex, = { , (hereinafter the same), coefficient is significant at the 5%
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group models. However, all three variables coefficients increase as the coexceedances
increase. The greater coexceedances mean greater probability that the financial
intermediation return less than 5% quantile and greater probability of banks (or
insurance companies) encounter financial instability.

4.2 Empirical Analysis of the Positive Coexceedances (95 % tail)

Columns (5) - (7) in the Table 3 are single-factor models, (8) column are the total-factor
models for the positive coexceedances. Not only in the single-factor models but also in
the total-factor models, coefficients of CDOs issuance in the three groups models are
not significant for the coexceedances,which is not consistent with hypothesis H;
(‘explain in section 6).

Coefficients of market volatility are only significant in the first group models for
both the single-factor and total-factor models. And the changes of coefficients indicate
that smaller probability of coexceedances because of asymmetric information, which is
consistent with hypothesis H,

Risk-free interest rate coefficients are significant in the first and the second models both
in the single-factor and total-factor models. But they are negative correlative at the 5%
level.

The greater impact of risk-free interest rate, the smaller probability of financial
institutions returns exceed the quantile of 95%, which is consistent with hypothesis H;.
Greater liquidity shock means greater negative coexceedances linkages and the smaller
positive coexceedances.

5 Robust Test

To further estimate the robustness of empirical results, we perform extend tests: take
the return threshold 2.5% as the lower quantile, and 97.5% as the upper quantile; and
then 10% as the lower quantile, and 90% as the upper percentile. Using these new
thresholds, we perform robust test to estimate the significance of variable coefficients,
and the results shown in Table 2 and Table 3.

Columns (1) - (8) in the Table 2 are negative coexceedances coefficients, which
take the first four columns as the results of 2.5% quantile threshold. Columns (5) - (8)
are the results of 10% quantile threshold.

Columns (1) - (16) in the Table 3 as positive coexceedances coefficients, in which
columns (1) - (4) for the 97.5% quantile threshold, while columns (5) - (8) are the
results of 90% quantile threshold.

In the Table 2 the results show that in the level of 2.5% quantile, the total-factor
models of the Pseudo-R? is 46%.It is larger when compared with 30.71% of
the Pseudo-R? in 5% quantile, indicating the model's explanatory power is
stronger.The Pseudo-R* is 11.5% in the 10% percentile which is the minimum,
indicating with the lower threshold tail, the more explanatory power of the models. And
Pseudo-R? of CDOs issuance and market volatility increased at 2.5% level, indicating
that these two explanatory variables impact to financial instability is increasing.

In Table 3, CDOs issuance and the coefficients of market volatility have increased a
little at 97.5% and 90% quantile. Especially in total-factor models, they are still
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insignificant. Other results are the same as results of 95% quantile. Robustness test results
indicate that different quantile selection for the impact of explanatory variables was not

significant.

Table 2. Robust test of negative coexceedances

Independent 2.5% 10%
variables 0 2) ?3) 4) 5) (6) @) (8)
By(constant)  -3.66° -3.37° 528" 868 030 -0.40 23,100 -3.80
B (n(CDO,)) 155 1.54° -0.13 -0.10
B,(n(vol,)) 1.23° 0.99" 0.44' 0.39"
B,(n(Euribor,)) 120" 095 094 072"
Log —likelihood -5328 -3537 -5599 -3145 -129.58  -119.77 -12351 -114.93
Pseudo— R?>  926%  40% 46%  46% 0.24% 779%  491%  11.5%
Notice: . . ©indicate significance at the 1%,5% and 10% level respectively.
Table 3. Robust test of positive coexceedances
Independent 97.5% 90%
variables (1) (2) 3) (4) (5) (6) (7) (8)
ﬂ()(cons tan?) -2.33 —14.2 3.67 2.35 -0.17 -0.12 3.50 3.12
B(In(CDO,)) 0.79° 0.69 0.21 -0.003
t
B,(n(vol,)) 0.11° -0.02 0.23" 0.24"
t
B,(In(Euribor,)) -1.56" -1.47 -1.07"  -1.03"
Il -58.48 -60. -52.86 -51.72 -114.94 -113. -1029  -100.8
Log —likelihood 24 ol s 7
P d R2 319% 027 1248%  14.38% 0.55% 2.21 10.90 12.7%
seudo — % % %
Notice: . . ©indicate significance at the 1%,5% and 10% level respectively.

6 Conclusions

1. CDOs issuance is correlated with the probability of negative coexceedances
significantly, which consistent with the H;, hypothesis. Because credit derivatives
issued by banks has much risk and may spread to credit markets, resulting credit
expansion effect and causing negative impact to the stability of banks. These risks
include: operational risk of using derivatives leading to excess speculative; credit risk
caused by unique assets structure and duration mismatches arising from credit
derivatives; transaction counterparty risk caused by either credit risk protection buyer
or seller’ default; liquidity risk caused by credit derivatives which cannot be traded in
time and conveniently. CDOs issuance has insignificant impact to the probability of
positive coexceedances. Because multinational banks in Europe developed countries
always have highly modern corporate governance structure, customer
demand-oriented, high efficient management and abundant diversity financial
products, which ensure banks can prevent kinds of financial risks.
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Volatility is a measure of uncertain return, which represents the assets at risk. In the
case of lack of information, increased market volatility causes greater market risk,
which causes individual investors to believe that other industries will face the same
problem. Their investment behavior change which will lead to greater negative
coexceedances, and also lead to greater positive coexceedances, but not
significantly. Generally speaking, volatility increases the financial system risk.

The coefficients of risk-free interest rate show that the greater liquidity shock, the
greater probability of negative coexceedances and less probability of positive
coexceedances. It can be analyzed by the theory of liquidity constraints: when the
impact of short-term interest rates (raise the interest rate) cause investors increase the
cost of funds, arbitrage traders will suffer losses in industry transaction. Short selling,
lending restrictions and wealth constraints will lead to shrinkage of wealth and
reduction of ability to resist risks, which cause investors liquidate their assets, and
aggravation of asset price volatility and declination of stock market. The market
turmoil will increase systemic risk of financial markets and lead to further instability in
the financial markets.
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Abstract. In this paper, Moran index of spatial statistics, the spatial lag and
spatial error model of spatial econometric economics, combined with Griliches
& Jaffe knowledge production function(Knowledge Production Function, KPF),
were used in spatial econometric analysis on China’s provincial paper
manufacturing R&D and innovation knowledge spillovers. The results show
that there are significant global and local spatial autocorrelation in paper
industry green innovation model; also find that China's 31 provincial
contribution of green innovation in paper manufacturing sector was mainly
achieved by enterprises R&D investment, while the combination of university
and enterprise did not show significant effect on green innovation spillovers.
The results show effect of knowledge spillovers are exist, but not significant. In
the end, according to the conclusions, we draw some advices.

Keywords: Spatial econometric analysis, knowledge production function, green
innovation spillovers, spatial lag model, spatial error model.

1 Introduction

The spatial characteristics of enterprise technological innovation behavior are an
important field to be researched. The relevant foreign researches show that regional
enterprises were easy to use adjacent academic institutions or business’ knowledge
and technical resources to make faster innovation. Thus the essentiality of regional
enterprise innovation is coupling-based interaction innovation because its formation is
the result of interactive learning, cooperation and competition among cluster actors.
Actors’ proximity may be decomposed into geographical, social and Indus- trial aspects
in network for green innovation spillovers within regional enterprise cluster. Namely
there exist interaction and radiation between green innovations of enterprises with the
similar geographical position. Keller (2002) and Fu Sen (2009) proved the spatial
correlation of R & D activities, and drew the conclusion that technology spillovers
increase gradually weakened with geographic increasing distance. At the same time,
geographical economists confirmed that spatial connection of economic things was not

Shandong Social Science Research Projects "Paper Industry in Shandong Province of green
technology innovation research (10CJGJ64)", Shandong Paper Industry Association
commissioned the project "Technical Paper Industry in Shandong Province Economic
Research".

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 141—
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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only geographic proximity, more importantly was organization proximity (Based on a
class of common or similar neighboring base). They believed that regional economic
development, the quality of people's cultural, social environment, even customs, and
many other forms of geographic adjacent factors in special circumstances will influence
regional innovation. Such as, mainly due to areas with similar cultural backgrounds,
enterprise are more easily achieved the dissemination and exchange of tacit knowledge,
and the areas with similar economic level are better able to absorb and use of innovative
resources. So what kind of relationship that exists between the geographical proximity of
production and innovation performances? From the perspective of knowledge spillover,
many researchers answered this question. They believe that the majority of innovation
activities knowledge are implicit, and its marginal cost of transmission is increasing with
increasing distance, while mostly of which can only be delivered through face to face
contact. The geographic proximity promotes the overflow of green innovation knowledge
between regional industrial enterprises within the same and different industries. This
article will use the improved knowledge production function (KPF) to analyses the
spatial structure of the green technical innovation of China's paper industry, to test the
existence of spillover effects of green technological innovation of China’s paper industry.

2 Model and Variables

2.1 Spatial Econometric Model

Scholars generally use Moran I, two Lagrange Multipliers (LMERR and LMLAG), R-
LMERR, and R-LMLAG to determine whether there is spatial correlation of regional
green innovation output or not, to measure Spatial Lag Model (SLM) and Spatial
Error Model (SEM) which space model is more in line with objective reality. Anselin
and Florax(1995) proposed the following criterion: If the LMLAG was more
statistically significant than LMERR, at the same time R-LMLAG was significant and
R-LMERR was not significant, it can be concluded that Spatial Lag Model is more
suitable. On the contrary, if LMERR was more statistically significant than LMLAG,
while R-LMERR was significant and R-LMLAG was not significant, you can
conclude that spatial error model is the appropriate model. We also can use the natural
log-likelihood function value (Log likelihood, Logl), likelihood ratio (Likelihood
Ratio, LR), Akaike information criterion (AIC), Schwartz criterion (SC) to
discriminate. Log-likelihood value of the greater, AIC and SC values of the smaller,
the better the model fit.

2.2 Knowledge Production Function and Variables

Griliches (1979) first used knowledge production function (KPF) to estimate the
impact of different elements of R & D output. Large numbers of empirical studies have
shown that Jaffe knowledge production function expansion is a good statistical model
on measure of knowledge spillovers and innovation performance.

Jaffe function model as:

log B, = B, log(R,,) + By, log(U,,) + By, [log(U ) 1og(Cy )1 + &, (1)
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logU,, = B, log(1,,) + 6, Z, + é:ikt
logl,, = By logU,,) + 0, Z, + iy,

Where: i — the unit of observation, k — the green innovation technology, t— time; P—
the number of patents the company(the economic use of new knowledge); I — the
company's R & D costs, U —the investment in higher education research, gy, —random
error term; C — the region's higher education institutions and R & D activities,
blending geography index.

According the real situation of fund put in green innovation of home paper industry.
In this paper, we use modified Jaffe knowledge production function model, and taking
accounting into the introduction of the space dimension and university research, to
measure green innovation spillovers of Chinese paper manufacturing.

Empirical models are as follows:

InNPS,=InA,, B InERD,+ fB,In HK ; + 5, In EURD ; + 5, In EGRD

2

+ fBsInTRAD ; + S In FSN , + ¢, 3)

Where: InA — constant variable, t — time, j — on behalf of areas; NPS — paper products
sales of green innovation (NPS) to be dependent variable; ERD— the paper
companies green innovation funding, HK —the number of green innovation personnel,
EURD -industry-academia cooperation green R & D variable, EGRD-government-
industry cooperation in green R & D variable, TRADE - the introduction of
innovative technology companies green fees variable, FSN — absorptive capacity of
green innovation and enterprise (measured by average number of enterprises ), which
were used as explanatory variables in green innovation of China's paper industry
spillover spatial econometric analysis model.

2.3 Sample Data

As time was needed for innovation from input to output, then this paper used two-year
lag period to quantitative analysis. This paper uses two-year lag for empirical
analysis. Taking account into the effect of geographical space, this paper use spatial
econometrics spatial lag model or spatial error model to empirical analysis.
Population for explained variables is selected from 2005 to 2009, while the
explaining variables are selected from 2003 to 2007 average data. All the sample data
comes mainly from the 2001-2010 annual "Yearbook of China's paper industry" and
"China Science and Technology Statistical Yearbook." Yearbook of the two parts of
Tibet on the missing data, in order to ensure the integrity of the sample space and the
estimated requirements for large sample, with reference to Jaffe's practice in the
regression estimates of missing data values to -1 as an alternative.

3 Empirical Study

3.1 Spatial Statistical Test of Green Innovation Output

Moran’s I was used to estimate the local spatial correlation of green innovation
spillovers of Chinese paper manufacturing. Spatial autocorrelation coefficient Moran I
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was 0.3567, while its normal statistic Z significantly. Thus there is a significant
spatial autocorrelation (spatial dependence) in the spatial distribution of green
innovation in China's provincial paper manufacturing. In the other word, the spatial
distribution of the green innovation behavior of provincial paper industry was not
completely random state, but showed similar values between the space clusters. This
means paper enterprise green technological innovation has contact structure with
space, area with higher green technological innovation close to each other in space. In
all, there is spatial correlation in the province's green paper manufacturing’s output of
green technological innovation, meaning that there is a clear spatial clustering
(Clustering) phenomenon. For example, relying on geographic area, the industry-
university collaboration of paper enterprise and Shandong Institute of Light Industry
has made an outstanding contribution to green technical innovation for the enterprise
in Shandong province.

(=]

W_LOGNPS PR e

3 2 0 I 2 3
LOGNPS

Fig. 1. Moran's I scatter of paper industry green innovation clusters

Local Moran's I scatter plot shows the spatial lag distribution of paper industry
green technological innovation (Figurel. x-axis is W_LOGNPS, y-axis is LOGNPS).
W_LOGNPS said the weighted average of neighboring values. As shown in figurel,
the area as Shandong, Jiangsu, Zhejiang, Hunan, Guangdong and Anhui, all in the
first quadrant, have stronger creativity capacity, and show positive correlation
between self and clusters (HH). While in Heilongjiang, Fujian, Hubei, Liaoning,
Hebei, Tianjin, Inner Mongolia, Xinjiang, Qinghai, and Ningxia province, are all in
the third quadrant, with a relatively weaker green innovation capability, have a
positive self-correlation and cluster (LL). Sichuan, Shaanxi, Henan province show a
negative relationship between spatial autocorrelation. Provincial paper local green
innovation and cluster differentiation of HH and LL, to some extent showed a cluster
of green innovation the core of the paper industry - the edge spatial distribution
pattern, namely provincial green innovation in geographical space exists on the
distribution of dependence and heterogeneity. The performance of local clusters of
high value coastal region is the high level of regional economic development; and local
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low-value economic development in central and western regions is the low level areas.
The results show that spatial pattern of the community species presented obvious
collective pattern in China’s paper manufacturing green technological innovation.

3.2 Analysis of Spatial Regression Results

The spatial lag model and spatial error model were estimated using the GEOSA
software and were reported in Table 1. Shown in table 1, R square for our study is
0.8997; significant F statistics i-e 59.390 confirms the validity of the model at the
level of 1%. Durbin-Watson Statistic is 1.9799, indicated that the phenomenon of
residual serial correlation did not exist. Mainly because factors affect the paper
manufacturing green technological were complex, and we use the full sample the
noise is significant, thus the results are acceptable.

The regression results show that the coefficient of Provincial R & D investment in
the green innovation of paper industry is significantly positive, indicating that more R
& D expenditure, more output of paper industry green technological innovation. The
coefficient of industry-university cooperation is significant positive shows that school-
enterprise cooperation in research has a strong synergism on paper industry green
innovation output. For example, the four largest listed companies are located in
Shandong Province, relies on scientific research of paper manufacturing green
technological innovation, with the bright regional technological characteristics. There
is positive relationship between government-industry cooperation and paper
manufacturing green technological innovation output, indicated that government
policies can improve the green paper industry innovation output. The coefficient of
absorption capacity (corporate average number) is significantly negative, indicating the
paper-making enterprises scales are out of proportion to the efficiency of green
technological innovation. That means paper-making enterprises in China could not use
HR affectively. We also find the introduction of technology have positive impact on
the green innovation output.

Table 1. Spatial Econometric Regression Results

Variable OLS SLM SEM

B t B t B t
C 0.0678 0.2957 0.1397 0.1791 0.1997 0.2851
InHK 0.5367* 3.1812  0.5397 1.6173 0.6379* 3.3657
InERD 1.2031* 5.7357  0.7892%* 2.3572 1.5279%* 6.2337
InEGRD 0.3657** 2.6752  0.3027 1.1516 0.5738* 3.2352
InEURD 0.1371 0.5537 0.0917 0.8627 0.0612 0.6357
InTRAD 0.0627 0.5967 0.0653 0.6575 0.0517 0.3191
InFSN -0.0313 0.1751  0.5376%:#* 1.8573 0.0657 0.5657
R? 0.8997
F 59.390*
DW 1.9979
% 0.1789 1.3591 0.2575 0.9779
LogL -23.0512 -36.2739 -99.3212
LR 1.8796 0.5327
AIC 62.0331 87.6752 101.97
SC 72.5767 97.5297 123.7981

Note: *** ** * gaid that 10%, 5%, 1% significant
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Taking into account the spatial correlation effect on the business of green paper the
impact of innovation output, we use the SLM and SEM model for quantitative analysis
(shown in Table 1). As shown in table 1; it is really alarming that p and A for our study
are statistically significant. This indicates that regional data with significant spatial
dependence characteristics shown as the form of spatial lag dependent variable. The
errors did not have phenomena of spatial dependence. Lagrange multipliers error, the
lag and robustness test showed that LMERR, LMLAG, R-LMERR, and R-LMLAG
are not significant at the level of 10%. By comparing the log-likelihood function value
LOGL, AIC, SC, LR value of SLM and SEM model, the author find the effect of SLM
model is relatively better. SLM and SEM model are clearly superior to OLS estimates.

SLM and SEM model regression results show that green technological innovation input
elasticity coefficient are still stable positive, maintained at the level of 0.70 ~ 1.35, while
controlling the average annual number. And this result is same with OLS regression
results. The elasticity coefficient of enterprises invest on the human capital is positive,
maintained at the level remained at 0.36 to 0.54. While OLS regression result are not
identical. The results show, to a extent China’s paper enterprises have got some green
technological innovation capability. But the measures of innovation still stay at the low
level and output is mainly thanks to increasing input. As for the regression results, the
coefficients of import of advanced technology, industry-university cooperation,
government-industry cooperation is positive. There is negative relationship between
absorptive capacity of enterprise and green innovation output. This is indicating that recent
green innovation in China’s paper industry is mainly driven by the enterprise itself. And
other R & D cooperation (government-industry-academia cooperation), technology
transfer and other innovation means also show good results. In the terms of the
composition of innovation, national and regional innovation output, the central regional
innovation environment and eastern regional innovation input are great constraints on
economic growth. For the reason of this, we should give effort to the construction of the
central regional innovation environment and western regional innovation input. In
addition, the promotion of cooperation of industry, academe and research institutes should
be done to optimize the structure of the regional innovation output.

4 Conclusion and Recommendations

This paper utilizes special lag model, space error model in knowledge production
function and special analysis to conduct the quantitative analysis for the function of
China’s paper industry green innovation spillovers. The results show that not only
traditional economic variables determine the green innovation spillover, and there are
significant global and local spatial autocorrelation in innovative output and its
spillovers model. Thus the space spillover effects result of green innovation led to the
surrounding areas innovation and innovation cluster. Compared to the traditional
econometric models, this article uses the spatial lag model is more adapted to regional
characteristics of the data, empirical results are more accurate and reliable. After
having the detailed econometric analysis we have come to the conclusion that:

First, from the regression results, the author find that China's 31 provincial
contribution of green innovation in the paper manufacturing sector mainly is
enterprises R&D investment. Paper-making enterprise's own R & D dose capability
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do have positive impact on the capital regional innovation competence, and while the
spatial analysis results further confirmed this conclusion. In addition, the spatial
quantitative model results showed that the cost of technology import and the
absorptive capacity had no significant influence on green innovation performance. So
each province should encourage paper enterprise to increase their capital input for this
area, which is a long-term development strategy for China's paper industry.

Second, the spatial econometric results show that the main contribution to paper
industry green innovation is enterprise R&D expenditure, while university R&D
expenditure does not has obvious influence on green innovation, and the combination
of university R&D expenditure and government-industry-academia collaboration does
not show obvious influence on green innovation either. Mainly due to, one hand that
our university's scientific and technological innovation resources are not fully
utilized; the other hand that the business goals of our university's innovative research
are not prominent. Then prompt the role of "official university-industry interaction”,
especially research universities, researchers and academic institutions in regional
economic development is important. Therefore, in order to improve the ability of
independent innovation of China's paper industry, active industry-university
collaborative R & D knowledge spillovers, through policy measures the government
to support the University of R & D and manufacturing enterprises to establish
strategic alliances, to build industry-university cooperative research and development
of institutional arrangements, to successfully achieve the University's new knowledge
and new technologies to the business transfer and diffusion.

Third, the green innovation technical spillover effect of geospatial space in China’s
neighboring province paper industry does not exist. Studies by Jaffe (1996) showed
that knowledge spillovers are more likely occurred in areas geographically close to
each other, rather than cross-regional free flow. In other words, the exchange, sharing
and application of technical knowledge with geographic space, all that need a local
optimal environment and atmosphere for innovation. Therefore, the central and local
governments must implement differentiated, rather than the average of regional public
investment or R & D tax policy, subsidies, to guide the R & D investment, and thus
form a good innovation system to improve the innovative capability of the paper
manufacturing sector.
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Abstract. The purpose of this paper is to provide an overview of the concept of
change management and its objectives in today’s fast-moving markets. You
also can perceive why individuals resist change initially, and it is hard for them
to leave the status quo, and shift to a new state. At the end the way of
implementing the change management is examined.
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1 Introduction

In the past, the majority of organizations had been designed for stability rather than
change. Moreover they had been focused on creating a specific outcome, result or
product, whereas these days, organizations focus on improving the process besides
they need a new way to handle their job and maximize benefits. Having competitive
advantage and profit maximization are the primary objectives of any company. One
of the ideal approaches to achieve these objectives through the rapid change in
technology, communication, and information is managing change within the
organization. Change the values that organizations live by, values like awareness,
teamwork, tolerance, responsibility and information are paramount — just as flexibility
and change readiness [10]. It occurs by being knowledgeable about change
management implementation and its procedures. Indeed change management is a
significant component of any organizations.

Change management has typically been defined as a process involving unfreezing,
moving, and refreezing values, practices, and procedures [5]. But people in an
organization, as a human do not accept change simply, and see it as a negative thing.
Therefore they initially resist change. Change management is an effective way to
minimize this negative feeling and making the change process more efficient.

2 Change Management Definition

Change management is the process of planning and coordinating the implementation
of all changes through individuals, teams, and organizations. This process basically is

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 149—
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defined as problem solving which is a shift from problem state to a desired future
state [3]. It is the application of many different ideas from psychology and sociology
fields, business administration, and system engineering [16]. Managing change is a
process to make employee ready to accept change. In addition it is a way to make
them comfortable about change and to carry it out with enthusiasm, and understand
the role of their actions in the unfolding drama of the company’s fortunes, and believe
that is worthwhile for them to play a part [1]. To assess the impact of change and to
monitor its implementation, it is essential to have a policy and procedure for
Management of Change [11].

According to Kurt Lewin [3] the process of change three basic stages: Unfreezing,
effecting change, and refreezing. Unfreezing is the creation of a difference realization
between the status quo and ideal status of an organization that prepares people to
change and decrease their resistance. Effecting change is moving from existing
situation to ideal state that refers to various processes such as training, education, and
restructuring that lead to the development of new behaviors, attitudes, and beliefs [5].
Refreezing regards reestablishing a new state within the organization by stabilizing
the new patterns with a general support [5]. As a result change management is a
strategic activity aimed at effectively implement new methods and systems in an
ongoing organization and obtaining the best outcomes from the change process [4,6].

3 Change and Resistance

Organization’s members often resist change, for the reason that habits are a normal
part of every person’s life. Humans are creatures of habit, are generally satisfied with
the status quo, and will tend to initially resist change [8]. Initial resistance to change
is caused by some reason. First, the uncertainty created by the announcement of
impending change, it disrupts certainty and order of their work lives [3]. They feel a
need to control their environment and resist anything that they perceive can threaten
this control and it has an adverse impact on their job.

Second reason is that employees require modify their existing individual and
organizational identities. Implementing organizational change initiatives invariably
involves people change themselves [8]. The change cannot occur until people decide
to change. This Process based on William Bridge [12] is expressed as transition.
Transition is not the same as change. It is a psychological procedure while change is
situational because of shift into the new state. Transition is an internal psychological
re-orientation that people go through as they come to terms with a change [15]. The
change will simply not work unless transition takes place. Workers’ anxiety is another
factor, they worry cannot conform and succeed in the post-change work environment.
They fear they cannot adjust their practices or adopt new ones in line with their
existing mind-sets in order to reach a new bottom-line target [1].

The last but not the least reason is caused by the organization, many organizations
do not thoroughly strive to manage change. They simply announce what the changes
will be and expect everyone to comply [8]. When changes are imposed without
consulting, employees will be confused about why organization makes change, what
the objective is, and how their job will be impacted. This can also result in denial,
resentment, conflict, organizational rumor, and even increasing sickness absence [5].
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Due to these reasons, it is understandable why individuals initially resist change,
and see change as a negative thing.

4 Change Management Objectives

The primary purpose of change management is verifying changes in facilities,
personnel, and operations, which are evaluated and managed to ensure that the
environmental risks arising from these change are controlled [9]. Organizations that
develop and promote strong change management obtain a significant return. Towers
Watson [13] research shows that high-performance organizations perceived as highly
effective in managing change are superior at responding to changes in the market,
compared with high-performance organizations that are less effective change
managers (65% to 41%).
A number of Objectives why organizations manage change are to:

e Minimize adverse impact of necessary change on system integrity, security,
and the service level agreements [7].

e Maximize the opportunities presented by the proposed change [6].

e Take full advantage of employees’ productivity.

e Make employees ready to change, and make sure they are engaged with
change process.

e Prepare and support employees to ensure effective change to achieve
strategic goals and vision [6].

e Allow the coordination and planning of changes in order to provide a stable
production environment [7].

e Reduce the destructive consequences of change.

As a result, when organizations properly manage changes, they will obtain the best
possible outcome, and they will achieve these above goals.

S Change Management Process

The journey of change management starts with a request for change (RFC) [2]. A
request for change comes into being by analyzing current situation and finding out a
need for change. It also could be triggered by such activities as a customer request via
service desk, the introduction or removal of a configuration item, or the output of a
development project [7].

Second step is change prioritization by assessing impact and risk of change. The
impact the change will have on the production environment and the services provided
to the user and business reasons for the change are determined and approved [7]. Risk
evaluating also is determined at this stage. Measuring risk can be defined as the actual
risk associated with implementing the change versus the risk of possible failures if
changes are not implemented.

The third station is creating readiness for change and overcoming resistance to
change [6] by finding out what particular ideas or fears employees have about change.
It is essential to take into account the organization’s memories, norms and values.
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Moreover, it is essential to have commitment and eagerness from top management to
lower levels [16]. The next step is preparing employees to work in the new state by
devising an effective education, training, and skills upgrading scheme for the
organization [17]. Organizations must support employees to improve their change
skills and make them ready for a return to enlargement. Another important step is
effective communication via multiple ways, including speaking, writing, video,
training and bulletin boards [14]. Give important amounts of time for people to ask
questions and request explanation. Visibly communicate the vision, the mission, and
the objectives of the change management effort therefore assist people to realize how
these changes will influence them in person is important. Message should be positive
and present opportunities for people to associate with each other, both formally and
informally, to share ideas about change and change management [14].

The change coordination is the last step of this journey. This function controls day-to-
day activities of the change management system with the goal of meeting the change
management objectives [7]. The purpose of this meeting is review the appropriateness of
changes scheduled for implementation and to confirm the coordination and cooperation of
participating area. Change management is an iterative process that requires constant
review and adjustment for continues improvement [2].  All of these steps are necessary to
implement a successful change through the organization that needs change.

6 Discussion

In today’s fast moving market change in organizations’ environment has become a
way of progress, and it is an inherent characteristic of every businesses. Advancement
in technology, increasing customers’ expectations, and the need to control costs and
increasing efficiency mean that organizations need change to survive. This change
requires a perfect management in order to obtain the best result.

Change management is a systematic approach that helps organizations and
individuals cope with change and its effects. Indeed it is an essential process that
facilitates organizations to apply new strategies. But there is a major problem to
accept change and move to the new state. Initial resistance from employees, due to
their human being and its characteristic that habit is a part of humans and it causes
they refuse to accept change at first. In this situation a perfect change management is
the key to overcome the resistance to change, kill the status quo, and protect the
organization’s environment. It requires several strategies to make the change
successful such as analyzing the current situation and finding the reason for change,
assessing the risk of change, training the employees, effective communication, and
employee involvement. Another thing that is totally important to improvement is
control the change by coordinating and reviewing the suitability of change.

At the end it is important to know that all of these strategy will work out and by
building the sponsorship from the top to the lower level. Consequently change get
result when organizations make a real effort to manage changes, and employees
believe change is a positive process.
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Conclusion

In conclusion, the change management approach should be fully integrated into
organization's decision making, both informing and enabling strategic direction. It
should be based on a realistic assessment of the organization's history, readiness, and
capacity to change. Change management should minimize the adverse impact of
necessary changes on system integrity, security and the service level agreements.
Moreover, it is the coordination and planning of changes in order to provide a stable
production environment which maximize the productivity of persons involved in the
planning, coordinating, and implementation of quality changes.
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Abstract. So far American Subprime Mortgage Crisis has lasted more than four
years. It not only hit America's economy but also caused a global financial cri-
sis. The study on its causes and its enlightenment to China undoubtedly is bene-
ficial to the healthy development of China's financial market.
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1 The Causes of American Subprime Mortgage Crisis

1.1 Double Roots: Low Savings Rates and Low Interest Rates

High consumption and low savings has always been the characteristics of American
social economy. Especially in recent years, American people almost do not save. As
is known to all, one of the important functions of savings is to prevent the risk and
reduce the impact of uncertainty factors. Since 1980, the individual savings rate in
USA had shown a downward trend. The average rate in 1980s was about 10%, and
declined to 5% in 1990s. After 2000, the rate descended further to 2.5% and even in
2004 there was the negative savings [1]. With no savings, the ordinary American
people, especially the borrowers of subprime mortgages, have no ability to resist even
the mildest risk. The low individual savings rates in USA increased the threat of the
subprime mortgage crisis.

As early as in 2001, with the dotcom crash and the September 11 attack, the Amer-
ican economy was faced with the occurrence of a recession. To stimulate the econom-
ic growth, Alan Greenspan, former chairman of the Federal Reserve, put forward the
low-interest policy, cutting the interest rate for 13 times in succession. This policy
greatly pushed the development of real estate industry, which became the major sti-
mulus of the American economy then. But the low-interest policy also made the ordi-
nary people stuck in the mortgage morass and caused the property bubbles, which
objectively planted the seed of the subprime mortgage crisis. Joseph Stiglitz, the No-
bel Economic Prize winner, pointed out in Les Echos in August 2007 that the sub-
prime mortgage crisis was closely related to the policies of Greenspan and Greenspan
should undertake the responsibility of the subprime mortgage crisis.

" Corresponding author.
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1.2 Double Boosters: Lenders and Investors

Under the low-interest policy, some American financial institutions were carried away
by the huge profits in the subprime mortgage market and forgot the management prin-
ciple of risk avoidance. They put aside the lending standards for subprime mortgages
and issued enormous amounts of loans. According to statistics, the subprime mort-
gages accounted for less than 5% of the total housing loans of America in 2001 and
jumped to 23.6% then, amounting absolutely to $1.89 trillion [2]. Similarly, the inves-
tors who bought the subprime mortgage bonds banks, asset management com-
panies, hedge funds, insurance companies and pension funds —— were obsessed with
the short-termed high yield of the subprime mortgage bonds, ignoring the high risk of
the subprime mortgage bonds and its nature of junk bonds. They not only bought a
great amount of subprime bonds themselves, but they also sold the bonds globally
through their branches, making the whole world the victim of this subprime mortgage
crisis [2]. On one hand, the loan lenders and the investors, dizzy with the high profits
of subprime mortgages, contributed to the temporary prosperity in the American real
estate. On the other hand, they boosted the burst of the subprime mortgage crisis and
enhanced its global impact, putting people in and out of America into the mortgage
morass.

1.3 Double Incentives: Slowing Growth in Property Prices and Limited Rise
in Mortgage Rates

According to the statistics from the American Federal Housing Enterprise Supervision
Office, the highest growth rate in America’s property prices in the period from 2000
to 2007, which was up to 4.33%, occurred the third quarter of 2004. Although the
growth rate had stepped down since the second quarter of 2006, the property prices
kept the positive growth. Since the slowing growth in property prices was predictable
and acceptable to the market, it alone should not have caused a large number of de-
faults and the subprime mortgage crisis.

According to the statistics of the Federal Reserve, the American 10-year mortgage
rates declined from the highest 8.55% to the lowest 5.25% from 2000 to 2003; but
from 2004 to 2007, the rates presented the fluctuant improvement, rising to 6.75%. So
after 2005, the American mortgage rates rebounded slightly, only 150 basis points
overall [1]. Although the slight pick-up had certain effect on the interest costs of the
borrowers, it should not be strong enough to cause the subprime mortgage defaults
and disturb the mortgage market.

Neither the slowing growth in property prices nor the limited rise in mortgage rates
can alone cause a large number of defaults of the subprime mortgages and then lead to
the subprime mortgage crisis. But their joint impact was too heavy to American
people who have little or no savings, especially the borrowers of subprime mortgages.
Therefore, it is just the mild risks like the slowing growth in property prices and the
limited rise in mortgage rates that stirred up the low savings and the mortgage morass,
and even induced the subprime mortgage crisis.
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1.4 Negligence: Duty Neglect of Credit Rating Agencies

In the subprime mortgage frauds, the credit rating agencies, such as Standard & Poor's
and Moody's, were defeated by the allure of profits, forgetting their professional spi-
rits and violating their professional ethics. They issued the rating certificates to the
unchecked loans which concealed the possible risk, which damaged the interests of
the defenseless people and investment institutions such as banks, asset management
companies, hedge funds, insurance companies and pension funds. Therefore, the neg-
ligence of the credit rating agencies to some extent spread the influence of the sub-
prime mortgage crisis [2].

1.5 Indulgence: Weak Supervision of Regulatory Agencies

The related regulatory agencies in America failed to realize in time the property bub-
bles caused by the low-interest policy, the mortgage morass that the public bogged in,
and the weak risk resistance of ordinary people caused by the long-time high con-
sumption and low savings. They ignored the high risk of delinquency in the mortgage
market and mortgage securitization and did not take the timely measures to prevent
and control the abnormal lending of financial institutions and the malicious conceal-
ment of credit rating agencies. Failing to effectively prevent and control the risk in the
financial markets, the incompetent regulatory agencies were partly responsible for the
subprime mortgage crisis [2].

2 The Enlightenment of American Subprime Mortgage Crisis

2.1 Strengthen the Awareness of Financial Risk and Construct the Double
Defense at Home and Abroad

With the globalization of economy and finance, the international financial crisis oc-
curs frequently and spreads quickly to other countries and regions, even to the whole
world. Ten years ago, Asian Financial Crisis taught us an important lesson that the
opening of the financial market must be careful and sound [3]; today, American Sub-
prime Mortgage Crisis gives us a wake-up call that the financial risk cannot be ig-
nored at any time. While opening up its financial market, China can ensure the safety
of the state's finance only through strengthening the risk prevention. How to effective-
ly resist the spread of the international financial crisis and defense its impact to the
domestic finance is critical to the rapid and healthy development of China’s economy.
Tracking the latest development in the international and the domestic financial market
and enhancing the cooperation with other countries, China should prevent and control
the financial crisis at home and abroad [4].

2.2 Keep Vigilant against Various Financial Risks in the Development of the
Domestic Real Estate

China now is going through a period of excess liquidity and asset price surge, the
stock market and the housing market booming and the mortgage market growing
rapidly. In the recent two years, the value of China’s stock market has grown fivefold
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and the real estate prices in China’s large and medium-sized cities have risen unilate-
rally. Accordingly, Chinese banks keep increasing the loan balance: by the end of
June, the national balance of commercial real estate loans is 4.3 trillion RMB, rising
by 24.5% year-on-year; the loan balance of real estate development is 1.7 trillion
RMB, rising by 25.6% year-on-year; the balance of commercial purchase loans is 2.6
trillion RMB, rising by 23.9% year-on-year [3]. According to the experience of the
subprime mortgage crisis, the rapid rise in housing prices tends to cover up a great
deal of credit risk and operational risk. Since the major means of financing in China's
real estate market is the bank’s indirect financing, the risk in the credit stocks of the
commercial banks and the trend of the real estate markets are closely connected, and
the concentration risk of development loans in the real estate markets and the poten-
tial credit risk in the individual housing mortgage loans should be fully concerned.

2.3 Carry Out Housing Mortgages Securitization Cautiously

The subprime mortgage crisis objectively raised the caution in importing the financial
derivatives and instruments. As a double-edged sword, the financial derivatives and
instruments has the risk of leverage ratio: under certain conditions they will develop
the partial risk into the overall risk and turn the individual market risk into the system-
ic risk. The securitization of housing mortgages, as the typical one of the financial
derivatives and instruments, diversifies the credit risk of banks and borrowers and
spreads the mortgage risk into the stock and bond markets as well. At present, the
housing prices have shown the bubbles and the trend of inflation, and the capacity of
housing mortgage assets is being checked by all the risks in interest, exchange, market
and price, etc. Therefore, China’s securitization of housing mortgages must be carried
out cautiously [4].

2.4 Reinforce the Government’s Macro Adjustment and Control

The Chinese government should closely monitor the housing mortgage market, warn-
ing the lenders and investors before the outbreak of the crisis and reducing, even
stopping, the dangerous housing mortgage loans. In the early days of the crisis, the
government should shoulder the responsibility to stabilize the market to stop the crisis
from extending to other financial markets. And the government should take measures
to strengthen the confidence of lenders and stabilize the housing prices to prevent the
crisis from endangering the whole society. The government should organize the capa-
ble financial institutions to set up the state-supported organizations, like American
Federal National Mortgage Association and Federal Housing Mortgage Association,
to purchase the risk assets and diversify the risk. Moreover, the government should
make flexible and effective use of the international financial market, applying for the
emergency loans from the international financial institutions such as IMF (Interna-
tional Monetary Fund) or selling the risk assets at packaged auction in the internation-
al market [5].

2.5 Enhance the Supervision over the Financial Market

China need promote the reform and opening up in finance, develop the corporate
bonds market, build the financial market system that is multileveled, diversified,
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capable and flexible, and improve the resilience and the risk resistance of China’s
financial system. Moreover, commercial banks need improve the measurement and
management over credit risk, learn the foreign risk management technologies, select
the most suitable credit-risk identifying model and combine it with the situation in
China, and finally establish the credit-risk identifying model of China’s commercial
banks. Besides, the independent and credible rating agencies should be set up and the
information disclosure system should be implemented. The supervision model should
be transformed from separate supervision to functional supervision, resolving the
conflict between the current supervision framework and the supervision idea from the
system. The financial supervision should be coordinated around the globe [6]. The
focus problem in the subprime mortgage crisis is the credit rating misalignment. So
the supervision system over service agents in financial markets that is suitable for
China's conditions must be set up promptly [7].

3 Conclusion

In conclusion, American Subprime Mortgage Crisis is the comprehensive economic
crisis, rooting in the low savings rates and low interest rates, developing with the
boost of the lenders and investors, bursting out with the stimulation of the slowing
growth in property prices and limited rise in mortgage rates, and spreading around
with negligence of the credit rating agencies and the indulgence of the regulatory
agencies. The developing countries like China should have an objective and compre-
hensive understanding of the crisis and take the corresponding measures to prevent
and control the domestic financial crisis.
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Abstract. Traffic circle is an important type of non-signalized intersection, and
there is an extensive use of it. In order to improve traffic capacity and safety,
different traffic circles adopt different traffic priority, for example, vehicle in-
circle precedence method and the vehicle entry-precedence method. This paper
studies the applicability of different traffic priority based on the traffic circle
capacity. Assume that the time headway within the circle obeys Erlang
distribution, and by using the gap-acceptance theory, the paper suggests the
calculation formula of the saturation flow of the traffic circle. Based on the
model solution, a critical value can be got to distinguish the applicability of
different traffic priority. Therefore, the solution could help relevant departments
make decision.

Keywords: Traffic circle, traffic capacity, gap-acceptance theory, vehicle
in-circle precedence method, vehicle entry-precedence method.

1 Introduction

The social progress in many cities or communities gradually gives rise to serious
problems of traffic jam. It has become the tendency to develop roads to three-
dimension space----to construct intersection. But the high cost of constructing
intersection and the high occupation rate in the space is the fundamental causes that
traffic problems cannot be solved in time. So someone put forward a middle course
and make research on plain traffic circle. The way can not only improve the present
traffic status, but also reduce the construction cost greatly.

Traffic circles have been reported to be very useful in controlling vehicular traffic
at road intersections (Brilon and Stuwe, 1990), Major advantages include the
provision of adequate throughput and user safety, basically through slower vehicle
speeds and reduced driving conflicts with the opposing traffic(M. Hossain, 1998).
Many methods are used in the capacity of traffic circles. For example, Kimber (1980)
brought forward an empirical formula for estimating capacity of traffic circles based
on the data collected from the traffic circles of UK. Zhang Jian, Ma Jun and Liu Mo
(2003) suggested a method to calculate the capacity of traffic circle based on
probability theory in city. Shi quan and Wu zhong(2006) solve the problems by the
gap-acceptance modeling.

The paper applies model of gap acceptance theory as well as concerning
knowledge of probability theory and queuing theory, discusses the entrance traffic

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 161-[68]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



162 C. Jiang et al.

capacity under the two kinds of situation of vehicle in traffic circle-precedence and
vehicle entry-precedence. And by applying the model offering in the paper, the inside
and outside factors that affects the traffic capacity in traffic circle can be analyzed to
carry out real-time control and realize the optimum in a long term.

2 The Presentation of Questions

Many cities and communities have traffic circles—from large ones with many lanes in
the circle to small ones with one or two lanes in the circle. Some of these traffic
circles position a stop sign or a yield sign on every incoming road that gives priority
to traffic already in the circle; some position a yield sign in the circle at each
incoming road to give priority to incoming traffic; The goal of this problem is to use a
method to determine how best to control traffic flow in, around, and out of a circle
based on the traffic circle capacity.

Fig. 1. The traffic circle

3 Traffic Circle Capacity Model

3.1 Prepare for the Traffic Circle Model

Gap and Time Headway Distribution. In accordance with the basic knowledge of
traffic theory, gap distribution is in negative exponential. The function is:

F=te M (1)

The time headway within the circle obeys Erlang distribution and the probability
density function of its distribution is:

2 ﬂ r—l _
p(t)=%e A 03, )
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r means the order of Erlang distribution, Among them, 4 Defined as traffic flow
r

amount in different R.

When r=1, it shows that traffic flow is in a state of complete freedom. With the
increasing of R, the state of the traffic flow becomes a completely limited state.

Furthermore, on the bases of Cowan and Erlang distribution , We introduce the
scale factor o (which is a proportion in vehicles with no touch in each other), and
also assume that the least headway time of the unfreedom vehicles is 7..We proposed
that traffic headway time are M3 distribution, and its cumulative probability function
is:

F(Z)z{l—ae_/l(t_tc) >t , (3)
<t

qo
I-qt.°

Among it, A=

q ----traffic amount.

The simplest situation is that when e=1,7,=0 , the same situation in Erlang distribution
when r=1.

The circle traffic flow. It is obvious that saturated flow of circle traffic is associated
with architectural features and characteristics of the vehicles entering the roundabout.
Without taking vehicles’ delay into account, the circle saturation flow and inner-

radius R(m) , the numbers of lane 1 , the average speed of limited ones v(m/s)

and also streets’ average width [(m) , the formula of saturated traffic flow as below:

m 2;;(R+ﬂ)
A=y ——2 “)

=1 W

According related standards, 71is less than 5, generally it is 20r3.And R is within
150m.generally, a smaller circle’s r is within 50m, while it can be 150m at largest, say
Paris Arc De Triomphe traffic circle.

3.2 Construction of the Traffic Circle Capacity Model

By the model of the traffic capacity of traffic circle, we can more clearly know of the
state of the circle, and take measures by adjusting some factors to make the
optimization of the capacity.

The entrance traffic capacity of the traffic circle respectively using vehicle in-circle
precedence method and vehicle entry-precedence method

In the two methods, the vehicle gap-inserting theory is applied in the two methods
with the probability theory and queuing theory.

The entrance traffic capacity of the traffic circle is represented by the number of
vehicles entering the traffic circle per unit time. According to the assumed conditions,
one of the entrance traffic capacities can represent it.



164 C. Jiang et al.

When the queue is enough long in the entrance-lane and there is only one lane in
the traffic circle, the probability that there are k vehicles entry into one void of the
traffic circle is p(k) , so the expectancy of the vehicles’ number is:

C=2% kp(k) &)
k=1

The Case of Single Lane. Specifically, The vehicle in-circle precedence method
and vehicle entry-precedence method is more simple. Just one traffic flow insert into
another traffic flow. There are different in the inserting flow and the inserted flow
between the two methods. That is to say, for vehicle in-circle precedence method, the
traffic flow entry into the roundabout in the right time and intersperse to the traffic
flow in the circle. While in the vehicle entry-precedence method, the traffic flow in-
circle in right time intersperse to the traffic flow entering the circle.

Assume that the time headway of the inserting flow is ¢, and the time headway

of the inserted flow is 7 ,which Obeys Erlang distribution. Meanwhile, for guarantee
the safety of vehicles there must exist a smallest time headway between vehicles in
the inserted flow z. must exist, which is the time head way in the case of no free

traffic mentioned above.

f

te+(k=Dt p<T<to+kt ¢ , there are k vehicles that intersperse into the inserted flow.
Thus:

When t, <T< t.+1t,, one vehicle can intersperse to the inserted flow .so, when

P(k):P{zC+(k—1)zfST<zC+ktf 7 f)

According to the probability density function of the time headway, we can solve the
above formula:

b= P(T 21, + (k=D )= P(T 21 +kt

P(k)=PT 21, +(k—1)tf)—P(T 21, +ktf)
i i
:Elwxexp{—ﬂ[tc+(k_l)tf ]}_riIMXexp[_ﬂ(,C+ktf )
i=0 v i=0 i!

When the traffic flow is not much bige r=1, so:

0 = exp Akt ]} -t 4 )
—At +k A
e (tc+ lf)(e tf —

D

In a certain period of time, P(k) express the probability that there are k vehicles
that intersperse into the inserted flow. In which k=1,2,3,---

Specifically, for the vehicle in-circle precedence method, the time headway of
vehicle entry is the time headway of the inserting flow which is ¢ Ix and the time

headway of vehicle in circle is the time headway of the inserted flow which isT .
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Meanwhile, there is smallest time headway between the vehicles in circle. When it
comes to vehicle entry-precedence method, it is just opposite.
For the vehicle in-circle precedence method, every value of & directly express the

number of vehicles entering the circle. So, the entrance traffic capacity is :

o _A(terktr) A A o Atk
Y ke (et tf)(e 'f —1)=(e 'f “D)Y ke (ethtf)

k=1 k=1

Cl = (6)
For the vehicle entry-precedence method, the inserting flow is the traffic flow of the
traffic circle. The number of vehicles entering the circle and the interspersed vehicles
belong to the circle originally, the entrance traffic capacity equal to the velocity of the
traffic flow multiplied by the no plug time. Thus:

oo /”sz oo —l(tc+sz)
Co=Mg—- X kt Pk)=Ag—t,(e * 1) ke ) @)
2 k=1 f S k=1

In which Ais the traffic flow in the circle, ¢y is the time headway of the inserting

flow, 1. is the smallest time headway of the inserted flow, g is a fixed period of
time.

The case of multi-lane road (taking two lane roads as example). The difference
between Multi-lane traffic circle and a single-lane one is that the entrance vehicles
must be able to intersperse to the plugs of the all lanes, only in this condition the
vehicles in the entrance can enter the traffic circle. In normal case, the critical gap and
the flowing time are different in different lane of the traffic circle. So, the condition
that just & vehicles enter the roundabout is:

Py = Hit, -+ (k=D +(k =1t

fin'

fout’ Lein

B H{tcout + ktfout lein * ktfin }

Among them, feoyr .t foyr are the smallest time headway of the vehicles entering the

outer lane of the traffic circle and the time headway of the inserted flow. And
Leins1 g, are the smallest time headway of the vehicles entering the inner lane of the
traffic circle and the time headway of the inserted flow.

And then, the main work is to get function expression of H(r) , for two lane roads,

define the density function.
891 =q(=F(1))
Obtain the formula of H(r) through calculation:

-1 2@1219207) ~A(1-1,)
H(1)=1 AGA) e

Among it, Q=q1+q2, A=Y+
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The sum of ¢j and ¢; are replaced by O, and the sum of A‘l and /12 are replaced
by A.
In the end,
C=Q(1—qlt FI)=q2t r)
-9 f

If there are more lane roads, we can obtain results by flowing this above.

3.3 Generalization of the Traffic Capacity Model

There are three control methods that are vehicle in-circle precedence method, vehicle
entry-precedence method and Signal control method. For a traffic circle, according its
characteristics and the traffic flow of each entrance, the best method is determined
which need combine three methods. So the specific model which offers some
suggestion to the related personnel is as follow.

According the definition of traffic circle traffic flow, it’s optimal when the sum of
each entrance traffic capacity gets max.

C=maxzn:{(l—zi)[iyicl+(1—yl.)C2]+Z,.C3} (8)
i=1

i=1
{1 the signal control method is uesd
Z. =
i

0 the signal control method is not uesd

{1 vehicle in—circleprecedence method is used
Yi=

10 vehicle entry—precedence method is used

st. C3 =f(t )

red’ tgreen

1=t g+ tgreen (among them, t is a constant)

We can solve the above formula:

n n
€ =max ¥ {z[ X yiC+(-y) C 1+ (1-2) C3}

i=l =1
cmax ¥ {508 i@ ) T ke AUHR) asy)
i=1 i=1 k=1 ©))
) o
_ Al-yp) (e 'f e, > ke Mcrkip)y
g =)
+A=2)f g tgreen )}

Among them, Ais the traffic circle annular flow whose formula (4).
According the modeling, when the traffic capacity is maximum the results of
tred green @nd yj,zj can be got.
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4 The Calculation of the Model

According the Model, the formulas of C1,C5 are above as formulas (6) and (7) .There
are three factors that are traffic circle annular flow A4, the minimum time headway of

the inserted flow 7, and the time headway of the inserting flow 7, .

4.1 The Case When s and y Are Fixed Values

By referring to plenty of material, we get the values of these variables, such
as, 1=3.75m , v=40km/h , 20m<R<150m , m=2and the value of the time headway are
replaced by the mean of ¢, here lets=1s It is also known by calculation of the traffic
circle annular flow A ranges from 400(pcu/h) to 1400(pcu/h) .

Under our assumptions, the values of 7.and 7y are fixed, so let 7,=3s¢t=5s.

According the formula (4), the figure as below shows the relationship between
entrance traffic capacity and traffic circle annular flow.

€ eance walfc capaciey

A (Tuaffic Cirele Annla Flansh

Fig. 2. The relationship between entrance traffic capacity and traffic circle annular flow

According the figure above, when r.and ¢ are fixed values (7, =3s,7 . =5s in

f

this case), the traffic circle annular flow plays decisive role in making the entrance
traffic capacity maximum in a certain time. By calculation, if the scale of the traffic
circle is comparatively small (its radius is no more than 634 (pcu/s)) and before using
Signal control method, the vehicle in-circle precedence method is better than the other
one. Contrarily, the better one is vehicle entry-precedence method.

In this case, the conclusion can be applied in the traffic circles which are under
construction, the radius can be determined based on the volume of traffic that will
entry into the traffic circle. At the same time, it can offer the guidance suggestions
whether adopting the vehicle in-circle precedence method or not.
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4.2 The Case for One Fixed Traffic Circle

Let Ais equal to 400(pcu/h), 600(pcu/h), 800(pcu/h) 1000(pcu/h), 1200(pcu/h), so Cis
a binary function about . and 7y .making the figure as below by using Matlab.

We found that with the reducing of 4, the camber of the line becomes more and
more obvious. At the same time, according to the value, ifz.>r £ the vehicle in-circle

precedence method is better than the other one. Contrarily, the better one is vehicle
entry-precedence method.

In this case, the conclusion can be applied in one fixed traffic circles, it needs the
signal light to control the entering flow and the inside traffic flow to make r.and

t  reach a right relationship.

5 Conclusion

Traffic is related to people’s everyday life, with the increasing traffic pressure, we should
use scientific methods to organize the traffic flow especially at the traffic hub such as
crossroads, traffic circles and cloverleaf junctions. This approach can make full use of
transport capacity and tap the traffic potential adequately. Our model place particular
emphasis on the situation that the traffic capacity is nearly saturated with a larger traffic
flow under specific conditions. In the future, real-time surveillance system and Dynamic
tuning system will be more viable, and reformation about Traffic Control System will
appear sooner or later.
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Abstract. A mathematical model is developed in algorithmic form for the
steady-state simulation of plate heat exchangers with generalized configurations.
In present works, the thermal and hydraulic performances of working fluid in
three corrugated channels have been investigated, numerically by a
three-dimensional model with a new-type corrugation Plate Heat Exchanger
(PHE)—double chevron PHE (DCPHE). The heat transfer character, the flow
resistance and the Performance Evaluation Criteria (PEC) of the working fluid in
double chevron PHE have been discussed; Results showed that the double
chevron PHE with 9mm of corrugation pitch was better one.

Keywords: plate heat exchangers, numerical simulation, heat transfer,
resistance.

1 Introduction

For being compact, easy to clean, efficient and very flexible, the plate heat exchanger
(PHE) is widely employed in food, oil, chemical and paper industries, HVAC, heat
recovery, refrigeration, etc.

The simplified thermal modeling of a PHE in steady state yields a linear system of
first order ordinary differential equations, comprising the energy balance for each
channel and the required boundary conditions. The main assumptions are as follows:
plug-flow inside the channels, constant overall heat transfer coefficient throughout the
exchanger, uniform distribution of flow in the channels, no heat loss and no heat
exchange in the flow direction. Many reported studies include flow visualization by
Focke and Knibbe [1], Kanaris et al. [2]; analytical models by Martin [3], Wang and
Sunden [4], Srihari, et al. [5]; experimental data for actual models by Rao and Das [6],
Rao et al. [7]; empirical correlations by Islamoglu and Parmaksizoglu [8],Wurfel and
Ostrowski [9]; and numerical solutions by Croce and D'Agaro [10], Kanaris et al. [11],
and Jain et al. [12].
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Nomenclature

A cross-section area of the L  Length of the channel
cross-corrugated channel,m2

b Gap between two consecutive plates, p Pressure, Pa

m
C, Specific heat, J kg K p:  Prandtl number
Dy Channel hydraulic diameter, m Nu Channel Nusselt number, Nu=h,,
Dh/km
f  Darcy friction factor Re Channel flow Reynolds number,

Re=u,, Dy pm/lvtm
h, Channel average heat transfer T  Temperature, K
coefficient, W m2 K!

k  Thermal conductivity, W m"'K! U, Mean velocity of the fluid in a
channel, m s™
p  Fluid density, kgm™ p  Dynamic viscosity, Pa s

In recent years, the development of new plate-type heat exchanger has not been
given enough attentions. The resistance factor of the new double corrugation plate heat
exchanger developed by Zhijian Luan and Guanmin Zhang [13] are reduced by about
50% compared with the traditional chevron plate heat exchanger, but their heat transfer
characteristics is also reduced by about 20%.

The present study aims to analyze a new type PHE—double chevron PHE with 3D
CFD mode from their heat transfer characteristics and resistance characteristics.

2 Simulation

2.1 CFD Modeling

Preprocessing, the primary step of the CFD simulation was done by ICEM CFD13.0. It
includes defining geometry, mesh generation etc. Geometry was defined by creating
the required domain of known dimensions. Mesh generation was done by trial and error
till the selected mesh could cover all the nodes of the domain. The fluids that are
present in the flow geometry were defined. The boundary conditions and material
properties of the geometry were specified. Then the domain was exported to ANSYS
CFX 13.0. In solver, Finite elements method was employed to solve the set of
governing equations numerically. Solver part solves the flow problem using numerical
techniques like differencing schemes and discretization techniques. The final step in
CFD, the post-processing was carried out to refine the simulation data for visualizing
the vector plots, contour plots and particle tracking.

2.2 Defining the Geometry

Three different 4-plate PHE domains are created with the dimensions plate thickness =
0.61 mm, plate width = 170 mm, plate length = 390 mm, channel spacing = 2.5 mm;
and double chevron plate structure is divided into big and small corrugations as shown
in Fig.1.
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2.3 Defining the Geometry Mesh Generation

Tetrahedral Meshing with spacing of 0.7 mm was applied to the plate volumes. Number
of meshed volumes created on double chevron PHE were about 7,750,000.

2.4 Specifying Material Properties and Boundary Conditions

The material present is defined as a fluid. The hot and cold inlet boundary conditions
were set as velocity inlets, and the outlets were set as pressure outlets. The metal plates
were modeled as thin walls with the thermal resistance of a 0.61 mm stainless steel. All
the exterior walls were modeled as adiabatic. The fluid domains were modeled with the
properties of water.

The simulation was solved using RNG k—¢ turbulence model. The problem was
numerically solved using the finite elements method with the software ANSYS CFX
13.0. The simulations were carried in a Pentium 8 work station with 12 GB RAM. Each
simulation took approximately 45 h to converge with a criterion of 1x10”. The
simulations were done for sets of hot and cold flow rates for the given inlet temperature
of 293 K for cold and 323 K for hot fluids.

Dp

E)%}

Fig. 1. Geometrical model of double chevron PHE

]

3 Results and Discussion

The Y-axis of Fig.2 is Nu/Nu,, among which Nu, =7.54, which is the Nusselt number
of infinite plate of uniform wall temperature. Wherein the experimental result of
chevron PHE is derived from the experimental formula put forward by Muley [14],
which takes entrance section and fluid distribution into consideration. It can be seen
from the figure that the Nu/Nuo of the double chevron PHE with f=60° is 5~20 times
as that of the infinite smooth plate. And within the scope of Re=500~6000, it is about
15~25% higher than the experimental result of chevron PHE with B=60°conducted by
Muley. At same times, the Nusselt number of DCPHE with 9mm of corrugation pitches
was higher than three other.

The Y-axis of Fig.3 is f/f,, among which f,=96/Re is the flowing fictional resistance
coefficient of infinite plate. As can be seen from the figure, the fictional resistance
coefficient of the double chevron PHE with B=60° is 20~90 times as that of the infinite
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smooth plate. Within the scope of Re=500~6000, it is about 10~15% lower than the
experiment result of chevron PHE with f=60° conducted by Muley. At same times, the
fictional resistance coefficient of DCPHE with 8mm of corrugation pitch was lower
than three other.

Fig.4 shows the comprehensive performance evaluation number (PEC) of
strengthening heat transfer of double chevron PHEe and traditional chevron PHE
changes along with the change of Reynolds number. Among which PEC=(Nu/Nu,)/( f/
f,)'”® can be seen from the figure, and with the same pumping power consumption, the
heat transfer strengthening index of chevron PHE with f=60° is 20%~25% than the
experiment result of chevron PHE with B=60°conducted by Muley. Therefore,
compared with the widely used chevron PHE, the double chevron PHE has the
strengthened heat transfer effect that is 20% higher. At same times, PEC coefficient of
DCPHE with 9mm of corrugation pitch was higher than three other.

—O— corrugation pitch 7mm
—x*— corrugation pitch 8mm
—v— corrugation pitch 9mm
—A— corrugation pitch 10mm
—m— Muley

20

Re
Fig. 2. Variation of Nu/Nu, with Re
—%— corrugation pitch 10mm

—v— corrugation pitch 9mm
—A— corrugation pitch 8mm

—O— corrugation pitch 7mm
—m— Muley % 1

80 -

20

L L )
2000 4000 6000
Re

Fig. 3. Variation of f/f, with Re
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—— corrugation pitch 10mm
5 - — —corrugation pitch 9mm

—A— corrugation pitch 8mm /ﬁ
—O— corrugation pitch 7mm /‘J
—m— Muley /.

AN

(Nu/Nu) ()"

N
T

Fig. 4. Variation of PEC with Re

4 Conclusion

The application of the Nusselt number and the flowing fictional resistance coefficient
evaluation number to a heat exchange process is considered, and the comprehensive
performance evaluation number is used to quantify the deviation between the practical
heat exchange process and the ideal one. This number is examined by the numerical
simulation of the flow and the heat transfer in DCPHE. The results show that
compared with the widely used chevron PHE, the double chevron PHE has the
strengthened heat transfer effect that is 20% higher.
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Abstract. 'Perceived risk' in consumer behavior theory helps explain why often
consumers do not move from the desire stage to the action stage, that is, make
the actual purchase decision. Appropriate theories and practice can be used to
identify what strategies marketers can employ to overcome this problem.
However, there are still some gaps existing when applying these theories in
practice. Future studies could be more related to psychology and focused on the
risk perception of consumers who shop for goods at the virtual storefront.

1 Introduction

Perceived risk, the level of risk a consumer believes exists regarding the purchase of a
specific product from a specific retailer, has been considered as influencing the
consumer purchase decision process in marketing [1]. Proper marketing strategies
such as positioning strategy and using the knowledge of consumer behavior to affect
consumer decision making process can be used to overcome the problem that
customers do not move from desire stage to action stage. The positioning strategy
theories and practice illustrate employing a positioning strategy marker will help
reduce perceived risk in high involvement purchase, and the practice and theories of
consumer behavior indicate a marketer who is doing well in the study of consumer
behavior can be employed to reduce the perceived risk in low involvement purchase.
However, some theories related to the proposition that the smaller perceived risk is
always preferred and the measure of the degrees of perceived risk may differ from the
reality in applying such strategies. Future study in this area can be linked to
psychology and focused more on the risk perception of consumers who shop for
goods at the virtual storefront. Therefore, the essay will first focus on identifying the
strategies marketers who can be employed to overcome this problem by using theories
and practice in respects of low and high perceived risks, then pointing out the gaps
between theories and practice, and finally giving some recommendations about how
these theories should be improved and what direction academic research should be
taken in future to more effectively reach the consumer.

2 Result and Discussion

The strategy marketers who focused on the area of developing positioning market
strategy could be employed to reduce the high perceived risk, because they can
educate consumers about why their product is the best choice in competing with other
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brands in advance of his decision made. The ELM (elaboration likelihood model)
indicates that before buying a high-involvement product such as a house or a car,
consumers are likely to process all the available information and to have thought
about the decisions carefully [6]. The brand personality, which is a distinctive image
of a good's or service’s character or benefits can not only attract customers' attentions
faster but also leave a deep impression on them when they searching information [6].
Building a brand personality for a firm can make its product become unique and
outstanding among all the products that are being considered by a customer, and thus
reduce the perceived risk. For example, BMW Company launched the new generation
car Mini Cooper in 2001, and created a personality of brave, active and full of vigor
for this product by considering about its color, shape and performance [4]. 'Results
showed this product was Britain's seventh bestselling car in June 2010 [3], so it is
clearly to see that the strategy marketers in this company successfully emphasize the
characteristics of the car to customers and educate them why their product is the best
comparing with other products.

Furthermore, positioning is a marketing method, through which positioning
marketers try to create an image or identity for a product, brand or company in the
perception of the target market [6]. They often create a perception of high quality,
reasonable price and great credibility to reduce the perceived risk. For instance, Apple
has established a unique reputation in the consumer electronics industry. One of the
most important reasons is that the perception of the products created by Apple
Company attracts a huge amount of loyal fans, and their devotion keeps this
perception continues [10]. Therefore, developing a successful positioning market
strategy make a great effect on reducing perceived risk in high-involvement purchase.

In respect of low perceived risk, the strategy marketers who focused on the area of
consumer behavior can be employed since they can influence the decision makers by
displaying the products at the time of purchase. The ELM shows that in low
involvement situation, consumers make little or conscious effort in searching for
information and purchases automatically, which is because they are not overly
concerned about which option is chosen [6]. Through studying the internal influences
such as psychological and personal influences on consumer behavior, strategy
markers can develop appropriate marketing strategies to affect the customers’ habits
of shopping. The psychology of how consumers think, feel, reason, and select
between different alternatives are important factors in developing such marketing
strategy [7]. For example, by understanding that new products are usually initially
adopted by a few consumers and only spread later, and then gradually, to the rest of
the population, strategy marketers learn that companies that introduce new products
must be well financed so that they can stay afloat until their products become a
commercial success. Besides, it is important to please initial customers as they will in
turn influence many subsequent customers’ brand choices [7].

In addition to this, strategy markers can also use the external influences such as
social and culture influences on consumers to reduce perceived risk. The effects of
advertisement can be a good example in this case. Strategy marketers scheduled snack
advertisements late in the afternoon [7] by understanding that consumers are more
receptive to food advertising when they are hungry. Overall, through studying
consumer behavior in the ways of internal and external influences, marketing
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strategies can be developed to affect consumers’ purchasing habits and thus reduce
perceived risk.

However, there exist gaps between theories and practice. Firstly, in general, when
using such strategies to overcome the problem that people do not move from desire
stage to action stage, it is assumed that people prefer smaller risks to larger ones. But
this statement is not always true in practice, it is considered to be true only in the case
provided that other factors are constant such as expected value [5]. Additionally,
when considering about if the product perceives a low or high perceived risk, the
price of the product cannot be considered as the only measure. For example, a rich
man may see a house as a low involvement product while a poor may see toilet paper
as a high involvement product. Thirdly, the ELM explains the customer decision-
making process in the situations of high and low involvement, but most decisions fall
in the middle, and they cannot be simply determined to be solved by any specific
marketing strategy. That is because for this level of involvement, customers often do
some work to make a decision but not a great deal for them [6]. For instance, when
people decide what movie they want to see, they often simply rely on “rules of
thumb” instead of searching all the information or making habitual decisions.
Therefore, as the degrees of the perceived risk are various appeared in practice while
they are limited in theories, the problem of reducing perceived risk cannot always be
well solved by positioning strategies marketers or consumer behavior marketers.

Some improvement should be made and some direction academic researches
should be taken in future to make these theories more accurate and comprehensive.
First of all, the study of reducing perceived risk in marketing can be combined with
psychology. The psychology approach in the area of risk perception began with
research in trying to understand how people process information, which is exactly
consistent with the consumer decision-making process in consumer behavior [9].
Secondly, internet shopping has become the most popular way of shopping around the
world. Although in past marketing literature, research has shown that the use of
certain risk reduction strategies such as brand reputation, product trial, and warranty
are successful in reducing the risk perception of consumers, these strategies cannot be
effective the same way for virtual shoppers [8]. In fact, most of the existing literature
concentrated on explaining the advantages and disadvantages of internet marketing,
but only a few addresses the issues raised about the consumers’ concerns in virtual
shopping [8]. Therefore, more attention on the online perceived risk related to the
online consumer behaviour should be paid and future study can be more combined
with psychology.

3 Conclusion

In conclusion, consumer perceptions of risk have been widely dealt with in past
literature as they accompany all purchases to varying degrees and influence buying
behavior [2]. Developing successful positioning strategies and marketing strategies
based on the theories of consumer behavior can help reduce perceived risk in the high
and low involvement purchase respectively. However, there are still some gaps
existing when applying these theories in practice. The study of combining perceived
risk in marketing with it in psychology and consumers’ perceptions of risk on
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purchase intention in E-Shopping could be the future directions of this research. All in
all, customers may perceive a certain degree of risk in most purchase decisions, but a
successful marketing strategy in positioning or consumer behavior can help overcome
this problem effectively.
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Abstract. During calibration and measure process, to enhance scientificity and
controllability of the light environment test system, taking the digital camera
used for picking up images in the system as research object, we studied
calculation and deduction steps of EV virtual value comprehensively,
calculation method and image selection procedures are also proposed. 2 main
influence factors of the calibration experiment under skylight, including
dynamic range and alternation of sun’s position are explored; meanwhile, the
mechanism and prevent strategies of the factors are analyzed as well; the study
has positive significance to improve stability and accuracy of the light
environment test system.

Keywords: Dynamic range, color coordinates, light environment test system,
calibration.

1 Introduction

As we know, physical environment of buildings and cities is closely associated with
people’s health and life qualities. As an important component of the physical
environment, luminous environment impacts people’s physical and psychological
health greatly [1]. Therefore, based on the research of light environment physical
properties, we can evaluate and design the light environment appropriately. At the
moment, the digital measuring technologies in light environment testing field are
particularly important. Blending with computer and digital imaging technologies,
composed by light information collecting and processing modules, SM light
environment test system is invented as a set of experiment devices which can provide
services of overall testing indicators of light environment. Light information collecting
module contains a calibrated digital camera and corresponding fisheye lens, these
equipments take on the mission of image obtaining for measure and compute. During
the process of system calibration, the variations of aperture and the shutter speed
values are tightly related to the operation status of light environment test system [4].
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2 EV Virtual Value

Exposure value (EV) denotes all combinations of a camera's shutter speed and relative
aperture that give the same exposure, as a comprehensive evaluation index of the
object brightness and the camera sensibility, it is also used to indicate an interval on
the photographic exposure scale. The theoretical formula of exposure value can be
founded, as in

F2
EV = logz(Tj (1)

“F” represents aperture value; “T” represents shutter speed. Meanwhile, EV virtual
value can be defined as valid exposure value range of calibrated digital camera.
Determining the value ranges of “F” and “T” can result in EV virtual value
calculation.

First, a group of calibrating images were collected. In these images, a standard
color board was shot as the object, the calibrating process is completed in the skylight
situation. During this experiment, Canon EOS 5D was chosen as the photographic
equipment. 12 images were recorded with different F-T value combinations, shown as
Fig. 1. At the same time, a group of luminance values corresponding to the shooting
time should be measured and recorded with a light meter, “L” was defined as the
group of luminance values [5].
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Fig. 1. Calibrating images exposed in skylight with various F-T value combinations

Then 144 groups of RGB values were extracted from the images in Fig. 1, a group
of “D”, the gray values, can be calculated with the conversion formula of RGB values
and tristimulus values [1], as in

D=Y =0.299R+0.587G +0.114B @)

According to the imaging principle of camera, when camera lens is fixed, the
exposure “H”, aperture values “F”, shutter speed “T”, and measured luminance values
“L”, will obey the following functional relationship:

T-L

H=F2

3)
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We put gray values “D” and logarithm of exposure “100IgH” into Cartesian
rectangular coordinate, and fit a typical digital camera photosensitive curve named
ABCD, which is comprised of discrete points.
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Fig. 2. Relationship between gray values “D” and logarithm of exposure “1001gH”

Curve AB represents underexposure range, Curve CD represents overexposure
range, only BC, the straight line, is the valid range of digital camera. So the normal
exposure values of light environment measuring system should be limited in this
range. A conventional linear equation can be concluded by extracting Line BC, shown
as the following expression.

y=ax+b @)

In the linear equation, logarithm of exposure “100IgH” is assigned to variable “x”,
gray value “D” is assigned to variable “y”, The interval of vertical axis means the
valid gray level range, while the interval of horizontal axis means the tolerance of
digital camera, which can be regarded as equivalent luminance range of light
environment measuring system. Now, we can deduce the measuring range of actual

luminance from Formula 3 and Formula 4, “ALp,x” is defined as this range, as in

2 (Du—b) 2 (Dwn-b)
AL =F71() 100a _%10 100a 5)

max

In this formula, “D,,.,x" and “D,;,” separately represent upper and lower limits of the
gray level range, considering Formula 1, 3, and 4 simultaneously, exposure value of
single point in the image can be concluded, as in

F? D-b
EV =log,| — |=3.22(1gL—-——
gz[ T j (g 100a) (6)
During the actual calibration process, gray series (D; D,...D,,) converted from RGB
series should be sorted by order, and be corresponding to the series of luminance
measuring values “L”. We can take numerous points from gray level range, and
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assign them to Formula. 6, then the EV average value is to be deduced, shown as
Formula 7.

p—— n D_b
EV =322%" (gL, -2 7
I T )/n @

EV average values can be transformed into EV virtual values by rounding method.
Once EV virtual values are determined, appropriate camera shooting parameters will
be easily chosen according to the corresponding relationship of aperture values “F”,
shutter speed “T”” and EV values. By this way, value combinations of aperture, shutter
speed and ISO can be more flexible. During shooting process of measure and
calibration, a summation of EV corrections from 3 parameters is usually regarded as
the calibrated EV virtual value.

Taking the calibrating images of Fig.1 as the research objects, to determine EV
virtual value and eliminate invalid calibration photos, we figure out the calibrated
linear equation which can be written as “y = 1.3774 x + 259.86” by fitting Line BC.
According to the values from coordinates, gray scale range is limited from 50 to 225.
Then we just choose one group of points, and assign them to the Formula 7 to
calculate EV virtual value which equals to 9 in this situation. While the images are
selected, by reading the EXIF information of the images to acquire F and T, exposure
value of every image is calculated according to formula. 1. Based on EV corrections
of F and T from photographic documents, we can also figure out EV valuations which
are compared with EV virtual values to identify invalid images. The results of
calculations and selections are shown in Table 1.

Table 1. Calculations and selections of various parameters

ImageID T F  Tcorrections F corrections EV valuations  EV virtual values
IMG_0091 1/10 5 3 5 8 9
IMG_0092 1/10 6.3 3 5 9 9
IMG_0093 1/10 10 3 7 10 9
IMG_0094 1/10 16 3 8 11 9
IMG_0095 1/10 22 3 9 12 9
IMG_0089 1/6 4 2 4 6 9
IMG_009% 1/10 4 3 4 9
IMG_0088 1/15 4 4 4 9
IMG_0087 1/25 4 5 4 9
IMG_0086 1/50 4 6 4 10 9
IMG_0085 1/100 4 7 4 11 9
IMG_0084 1/160 4 7 4 11 9

From the table, we can see IMG_0087 and IMG_0092 are valid images, if the rest
of images are adopted; they may cause lower precision of the system, these invalid
calibrating or measuring photos are suggested to get excluded. During calibration,
even if the exposure value equals to EV virtual value, the photos are not always
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recorded normally. When manual filming mode is adopted in dark environment,
inappropriate low shutter speed will bring the images some negative effects including
motion blur, jitter fuzzy, delay shooting, and some others which will have significant
influence on testing data once they appear. In short, normative experiment operation
steps are as important as EV virtual values, both of which are necessary conditions to
obtain high quality test data.

3 Analysis of the Influence Factors during Calibration and
Measure in Skylight

In the scenes of indoor test environment, intensity and angles of skylight often change
quickly. Considering the variety of the building envelopes, asymmetrical indoor
intensities of illumination distribution, large dynamic range and other similar
situations, we boil down calibration interferences in skylight situation to 2 main
influence factors, which are dynamic range including backlight, and sun positions of
sunny days.

3.1 Dynamic Range and Backlight

Dynamic range is the ratio between the largest and smallest possible values of a
changeable quantity, such as in sound and light. It is usually expressed in D-value or
ratio. Photographers use "dynamic range" for the luminance range of a scene being
photographed, or the limits of luminance range that a given digital camera or film can
capture. In reality, dynamic ranges in many scenes are large, such as in backlight
scene. The dynamic ranges are usually beyond the tolerance of digital camera in these
situations. Therefore, for the purpose of calibration and data test in the skylight,
testers should avoid shooting or filming photos in scenes with large dynamic ranges,
and scenes with backlight or high brightness backgrounds [3].

In backlight scenes, objects are located between light sources and cameras. In this
situation, the inadequate exposure of objects will be easily caused. While shooting in
large dynamic ranges, light with high intensity goes through lens and projects onto
CCD of a digital camera. Since the upper limit of photo sensitivity is determined by
the brightest part of the scene, the upper limit increases naturally. The object with
normal colors and light intensities is in backlighting status at this moment, the
luminance is much lower than light with high intensity, if the gray maximum “Dy,,,”
representing the upper limit of photo sensitivity is taken as 255, gray levels of the
object will be in the relatively lower positions of the whole gray range, and object
gray scales will be compressed into a shorter interval than in normal dynamic ranges.
So, calibrating or testing with light environment test system in backlighting status will
lead to poor measure precisions and continual fiducial errors. As we know, fiducial
error is one of important evaluation indexes of experimental facilities accuracy. In our
case, the valid range of gray level “D” plays a significant role, if the range gets too
narrow, it means that the measuring range, the denominator of fiducial error gets
narrow correspondingly, the precisions of the system decrease automatically.

During calibration or measure process, if scenes get into large dynamic ranges and
backlight situations, according to the importance of object divisions, photos should be
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taken partially, sectionally, and separately. Of course, operations of experimental
facilities and equipments layout should meet the following requirements. (1) Angle
interval of the standard color board and horizontal plane should be 45°~ 90°, angle of
vertical projection plane and window normal should not be more than 45° from both
sides. (2) During filming process, testers should try to reduce unnecessary walking,
and prevent the interference of skylight. Between the light source and color board,
testers should keep the lighting path clear and unobstructed. (3) Angle of luminance
meter and vertical projection plane normal should not be greater than 45°. (4) During
the calibrating process of image collection, testers should keep the camera and
luminance meter in the same direction. To ensure that the skylight path is clear and
unobstructed, testers should appropriately locate and place test equipments as well.

3.2 Influences of Sun Position in Sunny Day

According to the past measured data, air transparency, sun’s orientation and relative
positions of calculation points affect luminance distribution of clear sky
comprehensively. The brightest point is near the sun, the lowest luminance point is on
solar meridian of celestial sphere, which has an angle of around 90° with sun [7].

From existing data, we know that the time range from 10:00 a.m. to 14:00 p.m. is
the best calibration period. As the position of sun changes constantly, the orientation
of the building used for measuring has significant effects on the calibrating results,
window positions of calibration experiment can be calculated with formula of solar
altitude and solar azimuth [6]. In this case, test location is Tianjin area (39°N 117°E),
declinations are vernal equinox, summer solstice, autumnal equinox, and winter
solstice, testing time is from10:00 a.m. to 14:00 p.m.. The calculations of solar
altitude and solar azimuth are shown in Table 2.

Table 2. Solar orientations of various declinations in Tianjin area

Position Tianjin (39°N 117°E)
Solar terms ~ Vernal equinox  Summer solstice ~ Autumnal equinox  Winter solstice
Declination 0° 23°27' 0° -23°27
Local time  10:00  14:00  10:00  14:00 10:00 14:00  10:00  14:00
Hour angle ~ -30° 30° -30° 30° -30° 30° -30° 30°
Sglar 42.3° 42.3° 60° 60° 42.3° 42.3° 21.5° 21.5°
altitude
Splar -42.5°  425° -67.9° 679° -42.5° 42.5°  -29.5° 29.5°
azimuth

From 10:00 a.m. to 14:00 p.m. in a year, solar azimuth changes in the range of
-67.9° ~ 67.9°, which is symmetrical from south, it has the range of -45° ~ 45° in
more than three-quarters of a year. From the historical data, it is known that he lowest
luminance point appears at the corresponding place in north sky. Therefore, during
the process of laboratory environment selection, northern angle interval of +45° is
confirmed to be the appropriate orientation, windows of the other directions will be
easily affected by solar radiation without any efficient sun shading ways. Using three
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parameters calculation method, we can also determine orientation angle intervals of
any other locations during measure time range.

4 Conclusion

From the above presentation in the paper, we discussed the research on EV virtual
value calculation process of light environment test system, proposed theoretical
calculation method of EV virtual value, and established image extraction procedures
scientifically. At the same time, 2 main influence factors of the calibration experiment
under skylight including dynamic range and alternation of sun’s position which reflect
on their mechanism and prevent strategies are explored; the study has positive
significance to improve stability and accuracy of the light environment test system.
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Abstract. Stereo image rectification is a preparation of the stereo image pair
matching. It is a quick matching method, which can use to increase matching
speed. Its result will directly affect the accuracy of the stereo matching. The
rectification system of stereo pairs based on the small vision system (svs) is
introduced in this paper .It uses the data from *.ini (produced by the svs in the
procedure of rectification). For the rectification of stereo images, it adopts
the undistorted points to obtain the counterpart by the arithmetic method. The
method is also superior to implementation, low calculation complexity.

Keywords: Stereo image, the arithmetic of rectification, SVS.

1 Introduction

1.1 Stereo Image Correction Research Significance

Image correction is stereo image to match a preparation, fast stereo matching need
through the high speed and high precision image correction of work to do. In theory,
stereo image correction refers to the distortion image processing to the recovery from
the sex that two images are projective transform, making the plane two images
corresponding to a line at the same level of article,which be mapped to infinity pole.
As in the very DuoZhong cases are easy to cause the distortion of the stereo image
such as: imaging system of existence as poor, distortion, bandwidth limited caused by
such as image distortion; Imaging devices shooting posture and scanning the image
geometric distortion caused by nonlinear; Motion blur, radiation distortion,
introducing the noise of the image distortion caused by, so stereo image correction of
a lot of things in a wide range of applications. This is also the stereo image correction
important meaning.

1.2 Stereo Image Correction the Present Situation of the Research

Now the correction methods are mostly based on image geometric projection values
of the: the first for the image of the basic matrix and the camera, within the
parameters, again through the transformation of the image pole mapping to infinity.
For each image display device, benchmark images showing on the picture; According
to the reference images and measurement show characters; By measuring parameters,
calculating the parameters of the used for correct, using these parameters on image
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springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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data processing; After correction of image data will be provided to display device.
This kind of research correction train of thought is very popular,and it make
correction speed with a raise but ubiquitous computing capacity, correction algorithm
is complex problems, and there needs to be further outer, raise the correction
precision.

1.3 Research Goal

The goal of Stereo image correction study lies in to seek a kind of high efficient
simple algorithm, after finishing the stereo image basic correction premise, it will
reduce the existence of the outer correction, in order to improve the precision and
speed of correction. This paper attempts to use Small Vision System (SVS) System
produced by the corrected image, making interior parameters between the images
corresponding points through the algorithm to calibration transform. Thought is trying
to target the points on the image according to through some kind of algorithm to
calculate the mirror of the original image of pixels (xd yd), the brightness of the
value, and then assign values imaging. This line of thinking of the research objective
is to ensure that corrected image, improve image as far as possible without outer
calibration speed, and improve the quality of image matching and the speed of the
match, so as to achieve the purpose of rapid matching.

2 Quick Stereo Image Correction Algorithm

2.1 The Existing Stereo Image Correction Algorithm

Based on the difference of the correction of ideas, the researchers used different
correction method.

Hartley [1] puts forward a new method, with the change of the image point position
is minimum constraint to optimize image distortion of photography. At the same time,
he also puts forward the prospective affine transformation algorithm, preventing after
correction of the image is divided. Gluckman [2] is using this line of thinking and
photograph the determinant of the nature of the matrix changes to the distortion of the
photography becomes small.

2.2 Improved Stereo Image Correction Algorithm

This article are given a cole overcome the disadvantages of two correction methods.
That is to target image pixels (xu,yu), through the calibration algorithm to calculate
the closest to the mirror of the original pixels (xd,yd) and finally complete work
assignment. This algorithm is to ensure that the main advantages of the object image
of each pixel is endowed with correspondingly brightness values, to eliminate the
outer existence. It is based on the correction algorithm Small Vision System (SVS)
image correction System provided reference algorithm. the basis are modified, and by
using the SVS system calibration of produce ini file in the inside of the related
parameters of the data. The method is simple and easy to implement, and the
calibration speed, no outer existence, etc.
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3 Based on VB Stereo Image Correction Algorithm Is
Implemented

3.1 Program Design Process

Program flow chart is as follows:

‘ Open the image correction system . ‘

L

‘ Selected correctedimaace correction ‘

‘Whather i nead o oompans with

e Frme ] el

v Yes+

NO+ | Generation corrected imaage., |

b

‘ Closed system+ ‘

Fig. 1. Program flow chart

3.2 Interface Design

Interface image is as follows:

R
n

Fig. 2. Select file open Fig. 3. Load the standard image
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3.3 Program Realization

a) statement
Use the GetPixel () and SetPixel () two functions and methods, first declare functions
and related use variables.
Option Explicit 'variables must statement
Private Declare Function GetPixel Lib "gdi32" (ByVal hdc As Long, ByVal x As
Long, ByVal y As Long) As Long ' Declare functions
Private Declare Function SetPixelV Lib "gdi32" (ByVal hdc As Long, ByVal x
As Long, ByVal y As Long, ByVal crColor As Long) As Long ' Declare functions
B) form in initial set. When
Private Sub Form Load() 'Interface initialization
Hide
Picture1l.BackColor = vbWhite
Picture2.BackColor = vbWhite
Picture3.BackColor=vbWhite
Caption =" Stereo image correction system "
Show
End Sub
C) use common dialog box open file
First need to add controls, the procedure is as follows: the choice of engineering
-> parts >Microsoft Common Dialog Control 6.0 3% - ¥ CommonDialogControls
add to toolbox, and then create aCommonDialogl control.
d) "Select image" button to trigger affairs
Private Sub command1_Click ()
On Error Go To no file ‘error check
CommonDialog1.InitDir = "D:\" ' The default path open for D disk
CommonDialog1.Filter = "*.jpgl*.bmp" ' Open the file format for. JPG or. BMP
CommonDialogl.CancelError = True ' Allow cancel
CommonDialogl.ShowOpen ' Open the file dialog box
Textl.Text = CommonDialogl.FileName 'Read path
Picturel.Picture = LoadPicture(Text1.Text) ' Into image
Picturel.AutoSize = True 'PictureBox1 According to the image size adjustment automatic
height and width
no file: ‘error
If Err. Number = "32755" Then Exit Sub 'exit
End Sub
e) "Corrected image" button to trigger affairs
Private Sub command2_Click ()
Dimi As Long, j As Long, nSize As Long ' Statement used variables
Dim xu As Double, yu As Double, xd As Double, yd As Double, color As Long, ru As
Double, fx As Double, fy As Double, cx As Long, cy As Double
Dim t1 As Double, t2 As Double, k1 As Double, k2 As Double, k3 As Double, rd As Double
t1 =-0.000876 ' According to SVS system to produce a *. Ini file set parameters values

t2 =-0.002015
k1 =-0.376997
k2 =0.199037
k3 =-0.056334

fx =151.109345
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fy = 151.148059
cx = 164.508426
cy =126.422274
Picture2.AutoRedraw = True " According to load the image to adjust its size
Picture2.Width = Picturel.Width ' According to the initial image set goals image width
Picture2.Height = Picturel.Height ‘initial target image plans according to the image height
Picture2.Cls ' Screen clearing
For xu = 0 To Picture2.Width 'In Picture2 take pixel in turn on
For yu = 0 To Picture2.Height
ru =xu * xu + yu ¥ yu ' According to the correction algorithm is calculated in the
initial image of the corresponding points
xd=xu*(1+kl *ru+k2*ru*ru+k3*ru*ru)+2*tl * xu*yu+t2* (ru + 2 * xu * xu)
yd=yu*(1+kl *ru+k2*ru*ru+k3*ru*ru)+2*2*xu*yu+tl * (ru+2 * yu * yu)
SetPixelV Picture2.hdc, xu, yu, GetPixel(Picturel.hdc, xd, yd) 'Fu brightness values
Next
Picture2.Refresh 'Picture2 refresh
Next
End Sub
f) "Contrast" button trigger events outer
Private Sub Command3_Click ()
For i =0 To Picturel.Width 'Records at the point correction
For j = 0 To Picturel.Height
xu=({-cx)/fx
yu=(-cy)/fy
ru =xu * xu + yu * yu
xd=xu*(1+kl*ru+k2*m*ru+k3*ru*ru*ru)+2*tl *xu*yu+t2* (ru+2 * xu * xu)
yd=yu*(1+kl *ru+k2*ru*ru+k3*ru*ru*ru)+2* 2 * xu*yu+tl * (ru+ 2 * yu * yu)
xfd =cx + xd * fx
yfd =cy + yd * fy
udx(xfd, yfd) =1
udy(xfd, yfd) =
Next
Next
For i =0 To Picture3.Width 'Pixel assignment
For j = 0 to Picture3.Height
Color = GetPixel(Picturel.hdc, i, j)
SetPixelV Picture3.hdc, udx(i, j), udy(i, j), color
Next
Picture3.Refresh
Next
End Sub

3.4 Results

In VB6.0 environment engineering can be generated after from VB operation. Double
click through the system, selection of need calibration, click on the button image
correction, the image began to correction. After correction, the initial image system and
corrected image as below.
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Fig. 4. The initial image (adjusted before) The i Fig. 5. Target image(After correction)
image (adjusted before)

Press the button, the outer compared with the traditional algorithm improved
algorithm trigger more events, through the generation picture can see clearly the
existence of the outer.

Fig. 6. The improved algorithm correction Fig. 7. The traditional algorithm correction

3.5 Compared

Through to the before and after correction of wall beam bending degree and the overall
image distortion degree contrast, can be bright to original observation of the wall beam
bending and distortion part after correction has improved, make whole image the
recovery. Also confirmed this paper provides stereo image correction system is stable
and has a good experiment results.
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O LHERKCERE

Fig. 8. Integral effect interface

4 Conclusion and Prospect

This study is based on image correction system, using SVS system to produce a *. Ini
file in the inside of the data of the stereo image without outer correction. This kind of
thinking makes the new correction method is simple and easy to implement, no outer
existence, correction of high speed and precision, etc.

Stereo image correction is a very frontier research subject, the research content of it
is extensive, the flexible methods. Especially in the help of stereo image matching is
more to the majority of the staff of deepening the perfect space. Stereo image correction
real practical and idealized and many problems remain to be solved. This paper
provides ideas just stereo image correction in the field a new exploration, and a lot of
work to carefully think we deepen study.
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Abstract. Industrial homogeneity is one of the bottlenecks in industrial
upgrading with a region and in the cooperation among different regions. This
paper tries contributing to the understanding of this issue, and Fujian and
Taiwan are chosen as case studies. By using the coefficient of similarity, the
paper first analyses the present situation and changes of the industrial
structure(as a whole), the manufacturing industry and the tertiary industry. and
then forecasts the trend of future development of industrial homogeneity of the
two regions through R/S method in the fractal theory. The results shows that
industrial homogeneity between these two regions is significant, and if the
industrial development continues under the existing circumstances, the level of
industrial homogeneity will continue to increase, that of the manufacturing
industry will continue to rise in fluctuation, while that of the tertiary industry
will decrease slowly. At the same time, the industrial homogeneity indicates
that the division of labour between Fujian and Taiwan tends to transform from a
vertical-division one to a horizontal-division one.

Keywords: industrial homogeneity, the coefficient of similarity, R/S, Fujian
and Taiwan provinces.

1 Introduction

With the increasing trends of economic globalization and regional economic
integration, the world economy has entered a period of the coexistence of cooperation
and competition. The industrial homogeneity is the manifestation of high degree of
similarity in industrial structures of different regions, which emerges and enhanced
continuously in the process of changes in regional industrial structure[1-3]. To certain
extent, such phenomenon will affect the efficiency of the allocation of regional
economic resources and reduce regional comparative advantages. In recent years,
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many scholars both at home and abroad have studied on status, mechanism and the
impact of industrial homogeneity. In these studies, in terms of the price, labor
productivity, inter-provincial trade and so forth, the development trend of Chinese
regional industrial structure has been discussed[4] has been discussed, the degree of
inter-regional industrial homogeneity has been revealed[5-8] through comparing the
location quotient, Hoffman proportional coefficient, product weights, regional
concentration index, the industrial structure similarity coefficient, the Gini coefficient
and other indicators of various sectors and different regions with each other, the
relationship between regional structure and these affecting factors on industrial
distribution as well as the role of government protectionism and profit margin in these
factors are investigated by using the classical theory and the core model in the new
economic geography [9-12]. With regard to the impact of industrial homogeneity on
regional economic development, though some scholars take negative views, there are
some scholars believe that the industrial homogeneity can be classified into two cases,
one is "satisfactory" and the other is "undesirable", which should be treated
differently[12]. Currently, the study areas of industrial homogeneity are mainly
focused on provinces and municipalities as well as the Yangtze River Delta, Pearl
River Delta and other hot zones in China.

Fujian and Taiwan’s inborn economic complementarity and difference in industry-
evolution also create huge possibility for trade cooperation and industrial abutting
joint. Currently the cross-strait cooperation of trade is increasingly close. In this
context, some issues, like whether the industrial homogeneity exists between Fujian
and Taiwan and what is their homogeneity's scope, extent, mechanism and the impact
on the regional economic cooperation in the future and so on, are worthy of further
exploration. This paper attempts to analyze the status and trends of industrial
homogeneity between Fujian and Taiwan, statically and dynamically, in order to
provide a basis for further optimizing the industrial structure and making Fujian a
better role in connecting cross-strait.

2 Study Area Overview

From the geo-economic point of view, Fujian and Taiwan are at the heart of East
Asian economic corridor, the world’s most vibrant areas. Because of different
economic development basis, the implementation of different social system,
economic system and economic development strategies, economic development in
Fujian and Taiwan are quite different. At present, Fujian is in the middle stage of
industrialization, while Taiwan is in the stage of post-industrialization, the
economic development of Fujian is trailed that of Taiwan by 20 years [13]. In 2005,
Fujian's GDP(80351 million) was 23.2% (Table 1) of the size of Taiwan's GDP
(346,389 million), equivalent to the level of Taiwan's late 80's (1986, Taiwan's GDP
was the 80428 million). And the industrial structure, corresponding to the level of
economic development, also reflects the development gap between the two regions
(Table 1).
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Table 1. The survey of socio-economic development in Fujian and Taiwan provinces in 2005

Area Land space population (ten GDP(million Proportion of three

(km?) thousand) dollar) industries (%)
Fujian 1.24x10° 3535 80351 36 :43: 21
Taiwan 3.60x10" 22655 346389 2:25:73

data sources: “Fujian Statistical Yearbook 2005 and “Economic Yearbook of Taiwan 2005

3 The Comparison on Fujian and Taiwan’s Industrial
Homogeneity on the Base of Similarity Coefficient

The study started from the internal structure of three industries, manufacturing
industry and tertiary industry respectively. Then a system for industrial homogeneity
comparison is came into being. Meanwhile, it adopts similarity coefficient to estimate
inter-region industrial homogeneity, whose formulas is as follows:

S :(zxik 'Xjk)
k=1

In the formula (1) , m=1,2,3 is on behalf of similarity coefficient of three industries,
manufacturing industries and tertiary industry respectively, Xy stands for sector k 's
proportion in region i, and Xj, for k 's proportion in region j. S; = 1 suggests the same
structure in the two regions, while 0 is completely different. S; >0.5 indicates the high
homogeneity level of the structure in the two regions, while S; < 0.5 indicates the low
one.

3.1 Static Contrast of Industrial Homogeneity between Fujian and Taiwan
Provinces

Table 2. The similar coefficient of industrial structures in Fujian and Taiwan provinces

Type Fujian(2005)/ Fujian(2005)/
Taiwan(2005) Taiwan(1980)

S, (Three Industries) 0.8270 0.9886

S, (The structure of manufacturing industry) 0.8594 0.8606

S; (The structure in tertiary industry) 0.8494 0.8137

Table 2 shows similarity coefficients of industrial structure in the same stage of
industrialization development as well as on the same time in Fujian and Taiwan. On
the whole, the similarity coefficient of three industries (S; ), internal structures of
manufacturing industry( S, )and tertiary industry (S; ), concerning Fujian in the year
2005 and Taiwan in the year 2005 and 1980, are all greater than the critical value 0.5
and approach 1, which means the high homogeneity level of the two places. Second,
concerning the similarity coefficients of three industries and manufacturing industry,
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Fujian(2005) and Taiwan(1980) reach the peak. Third, considering the tertiary
industry, Fujian’s and Taiwan’s structural homogeneity level in the year 2005 is
higher than that of Fujian in the year 2005 and Taiwan in the year 1980. That is to
say, in the same stage of industrial development, Fujian and Taiwan’s structural
homogeneity level of three industries and manufacturing industry is higher, while
Fujian and Taiwan’s structural homology level in the aspect of tertiary industry is
higher during the same period. As far as the year 2005 is concerned, Fujian and
Taiwan’s structural homogeneity of manufacturing industry and tertiary industry is
still significantly obvious.

3.2 Dynamic Contrast of Industrial Homogeneity between Fujian and Taiwan
Provinces

The relevant data of 1981-2005 years from the "Fujian Statistical Yearbook", "Taiwan
Statistical Yearbook" and "China Statistical Yearbook"are adopted, and industrial
similarity coefficients between Fujian and Taiwan have been worked out and showed
in Figure 1.

046

091 A
0.6
—a—Three industries
o
I —B—Interior manutacturing industry
0.6 —h— Tertiary industry
071 ‘,

.66
1881 1983 198h 198/ 1989 1991 1993 109h 159/ 1990 2001 2003 200%

Fig. 1. The changing trend of the similar coefficient of industrial structures in Fujian and
Taiwan provinces

Remark: Because of data problems, there are changes (increase and decrease) in the sectors of the internal
manufacturing industry in Fujian and Taiwan.

Fig.1 characterizes as follows: firstly, from 1981 to 2005, all of Fujian and
Taiwan’s similarity coefficients of the structure in three industries, manufacturing
industry and tertiary industry keep higher than 0.5, indicating a high homogeneity
level, among which the structural homogeneity level of three industries and tertiary
industry remains high, fluctuating between 0.8-0.92 over the years, but their trends
are quite distinct from each other. The similarity coefficient of three industries
fluctuates up while tertiary industry’s fluctuates down. Secondly, concerning Fujian
and Taiwan’s manufacturing industry, the interior structural similarity coefficient
curves a lot. The similarity coefficient goes up from 0.6890 in the year 1981 to the
peak 0.9144 in the year 1993, then presents a steep rise after a nose dive with a
turning point of the year 1996, and the homogeneity level somewhat eased from the
year 2002 (from 2002 to 2005, it goes down by 0.04) .
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3.3 Analysis of Industrial Homogeneity between Fujian and Taiwan Provinces

By analyzing the condition and background of industrial development in Fujian and
Taiwan, we concluded that Fujian and Taiwan’s industrial homogeneity changes
rationally. Firstly, the similarity of industrial structure is related to the similarity of
resource endowment. Fujian and Taiwan bears considerable similarity in natural
condition, Humanities and history background as well as factor endowment, which
gives birth to Fujian and Taiwan’s high homogeneity level of industrial structure as a
whole. Secondly, regional industrial homogeneity presents certain direct proportion to
the degree of closeness of inter-regional ECOD[14],the closer ECOD is, the more
similar industrial structure are. Different regions, at the similar level of development
and in the similar stage of development, inevitably take on a similar supply structure
and demand structure, thus form a similar resource structure, production function and
demand preference. Therefore, the rising trend of homogeneity level of three
industrial structure in Fujian and Taiwan indirectly indicates a fact that economic
development gap between two regions is narrowing day by day, especially when
Fujian has developed rapidly and stepped into the intermediate stage of
industrialization since the year 1993, the growth rate of two regions’ similarity
coefficient seems more obvious than ever before. Thirdly, look from a dynamic angle,
industrial homogeneity has different characteristics because of different development
stages the industry stays in. At present, Fujian’s manufacturing industry develops
rapidly, staying in the intermediate stage of industrialization, while Taiwan in the
post-industrialized society when tertiary industry highly developed, so that the
different changing trend of the homogeneity level appears in terms of Fujian and
Taiwan’s manufacturing industry as well as tertiary industry. Fourthly, in recent
years, the closeness of economic link between Fujian and Taiwan and factor flow
brought about by it also enhance the similarity of industrial structure in the two
regions. Up to the year 2006, the number of investment projects from Taiwan which
approved by Fujian (including the reinvestment from third party) have reached 8930
with US$10.354 billion. Now the investment from Taiwan has become the second
biggest offshore funds source [15] for Fujian, just behind HK’s investment. The nearly
90% of Taiwanese business investment has entered into Fujian’s manufacturing
industry [16] and the investment priority was changed from wood & bamboo products
manufacturing industry, leather & fur manufacturing industry, food & beverage
manufacturing industry, metalworking machinery manufacturing industry and
electrical & Electronics manufacturing industry in early time to high-tech and
petrochemical industry. Especially the specialization and cooperation in the
petrochemical, auto bile and IT industry between Fujian and Taiwan has converted
gradually from labor intensive industry to capital and skill intensive industry, from
vertical disintegration to de-verticalization, possessing stable degree of industrial
relevance. Because of closer economic link and its resulting technology
transformation and industry transformation, “coincidence” industry comes into being
in related regions, which is called industry homogeneity.

From a negative point of view, Fujian and Taiwan’s industrial homology would
narrow the two regions’ comparative advantages, which would lead to the loss of the
benefit of both scale economy and division of labor, the block the sustainable
development of both economic cooperation and win-win in the two regions in the
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future. However, we just concluded the study above of industry homogeneity mainly
by analyzing from three industries, together with interior manufacturing industry and
tertiary industry. If we work on the study by classifying the industry more specifically
and concretely, the problem would not be as serious as we preconceive. As it is
showed in table 3, the first six industries in Fujian are all light industries with a
proportion of 30.51% in Fujian’s manufacturing industry, while that of Taiwan is
13.76%. At present, Fujian’s proportion of leading industries such as petrochemical
industry, IT industry and machinery industry and so on is far lower than Taiwan’s.
The difference of industrial structure between Fujian and Taiwan are fairly clear.

Table 3. The top 20 industrial sectors on the proportion of output value in Fujian and Taiwan
provinces in 2005

Fujian Taiwan
The proportion . . The proportion . .
of output value % industrial sector of output value % industrial sector
Leather and Fur Products Chemical Material
6.59 . 12.83 .
Manufacturing Manufacturing
6.43 Nonmetal Mineral Products 9.62 . Machinery and.
Equipment anufacturing
6.43 Textile Industries 955 Transportation
manufacturing industries
Made-Up Textile Goods, Petrochemicals
6.02 Apparel & Accessories 9.53 Manufacturin
Manufacturing Industries £
. Basic Metal
5.05 Food Processing 7.42 Manufacturing
Electrﬁlcalh and elejctromc Metal Products
4.76 communication equipment 7.07 .
Manufacturing

manufacturing

4 The Trend Forecasting of Industry Homogeneity Based on R/ S
in the Fujian and Taiwan Provinces

Figure 1 is a line graph taking time as the abscissa and similarity coefficient as the
vertical axis and this non-smooth, non-differential fractal curve is suitable for a
research with fractal theory. According to R/S mathematical model, we use similarity
coefficients of industries between Fujian and Taiwan in 1981-2005, and with the help
of Excel and VB programming software.

Overall, the similarity coefficient H;(1981-2005) of three industries between
Fujian and Taiwan is 0.9969> 0.5, C> 0, H, (1981-2005) of the secondary industry is
0.7358> 0.5, C> 0, H; (1981-2005) of the tertiary industry is 0.9230> 0.5, C> 0,
showing that under the original regional development environment, the level of
industrial homogeneity in Fujian and Taiwan in the coming years 2006-2030 will
have the same trend as the level in 1981-2005. First, the degree of homogeneity on the
three industries will increase and its value tends to 1, indicating a great momentum of
the industrial upgrading and economic social development in Fujian in the next 25
years, to a certain extent, reducing the gap with Taiwan. Second, the similarity on the
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internal structure of manufacturing industry in general will also show volatile
changing trend, with its degree enhancing . Third, the degree of homogeneity on the
tertiary industrial structure will also decrease slowly as it did in the past 25 years. In
addition, H of three industry and tertiary industry index are closer to 1, indicating that
compared with the manufacturing sector, their movements of similarity coefficients
have stronger sustainability.

Of course, the concrete analysis in details in a short time period is also very
necessary, for example, choosing the H,;, H, and H; when n=3 for analysis. The
similarity coefficient H;, (1981-1983) of three industries between Fujian and Taiwan
is | -0.1718 | <0.5, C<0, so the degree of industrial homogeneity in 2006-2008 and
1981-1983 will have an opposite trend, namely, in 2006-2008, slowly weak.
Similarly, the H, (1981-1983) =0.4408<0.5,C<0, as a sharply rising trend in 1981-
1983 of Industrial homogeneity, so continuing weakening in 2006-2008. Then, the
similarity coefficient H; (1981-1983) of the tertiary industry is 0.3375<0.5, C<O0,
noting the degree of industrial homogeneity in 2006-2008 and in the past three years
will have an opposite trend, weakening . Other values of n correspond to H are all
greater than 0.5, closing to 1, basically the same as the overall analysis of the
situation.

In addition, we get three figures (Fig2, Fig3, Fig4) about homogeneity of industry,
the manufacturing industry and the tertiary industry by taking the logarithm for the

R/S Analysis
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Fig. 2. The R/S of the similar coefficient of Industrial structure in Fujian and Taiwan provinces
(three industries in 1981-2005)

R/S Analysis
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Fig. 3. The R/S of the similar coefficient of the industrial structure in Fujian and Taiwan
provinces (1981-2005)
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R/S Analysis
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Fig. 4. The R/S of the similar coefficient of industrial inner structure in Fujian and Taiwan
provinces (tertiary industries in 1981-2005)

log (R,/S,) and n. Their values of R2 were 0.9969, 0.9413, 0.9993, indicating that the
return fitting effect is sound, and has the higher prediction accuracy.

5 Conclusions

The phenomenon of industrial homogeneity in these two regions is obvious. In the
same stage of industrialization development, the level of the homogeneity of the
internal structure in three industries and manufacturing industry between Fujian and
Taiwan is high. The level of the tertiary industrial homogeneity in the same time
between Fujian and Taiwan is also high. The R/S analysis of 25 years’ dynamic data
showed that: if the three industries continue to develop under the original
circumstances, the level of industrial homogeneity will continue to increase with its
value closer to 1, while there will be a fluctuant rising trend in the manufacturing
industry and a slowly decreasing trend in tertiary industry. On the whole, they will all
be growing in the future.

However, the appearance of industrial homogeneity between Fujian and Taiwan
has its own inevitability. Because of the similarity of resource, closer economic
development level and economic connection reflected by high-frequency flow of
product and other factors, it exerts a great benefit to the occurrence of industrial
homogeneity. At the same time, the industrial homogeneity reveals a trend that
industrial division between Fujian and Taiwan has passed from vertical disintegration
to de-verticalization.
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Abstract. The goal of this paper is to investigate the threshold cointegration
effect of financial deepening on economic growth in Taiwan over the period
from 1981 to 2010. The results show that a threshold cointegration effect exists
in relationship between financial deepening and economic growth. In short-run,
economic growth has a significant and positive effect on financial deepening in
the high-growth regime. This implies that economic growth can stimulate
financial deepening in Taiwan in the high-growth regime. In addition, the
impact of financial deepening on economic development has a significant and
positive effect in the high- and low- growth regimes. Thus, financial deepening
can increase economic growth in Taiwan.

Keywords: Financial deepening, economic growth, threshold cointegration
model.

1 Introduction

The relationship between financial deepening and economic growth has been
discussed in recent years. Some previous studies [1, 8, 13] point out that financial
deepening can promote economic growth. Hasan, Wachtel, and Zhou’s (2007) study
uses panel data of Chinese provinces to examine the effects of financial deepening
and political institutions on growth rates. Their results show that the depth of capital
market has a significant influence on growth while the bank lending has insignificant
effect. In addition, their study suggests that the greater development of financial
sector as well as property rights, the legal environment, and political institutions have
influence on economic growth. Abu-Bader and Abu-Qarn (2007) apply the vector
error-correction model to examine the causal relationship between financial
development and economic growth in Egypt during the period from 1960 to 2001.
Their results show that financial development causes economic growth by increasing
resources and enhancing efficiency for investment. Yang and Yi (2008) use the
superexogeneity methodology to test whether financial development causes economic
growth for Korea over the period from 1971 to 2002. Their results show that financial
growth would causes economic growth while economic growth did not cause
financial growth.

Khan et al. (2005), Ang (2008), Jalil and Ma (2008), and Anwur et al. (2011) use
the Autoregressive Distributed Lag (ARDL) technique to estimate the short- and
long-run effects of financial development on economic growth. Among these previous
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studies, Ang (2008) using both quantitative and qualitative channels shows that
financial development has a significant and positive impact on economic growth in
Malaysia. Anwur et al. (2011) use Pakistan over the period from 1973 to 2007. Their
study indicates that there is a significant and long-run stable relationship between
financial development on economic growth. In addition, their results show that
uni-directional causality exists in the external debt to exports ratio and the private
sector credit to GDP ratio for Pakistan.

Regarding financial deepening and economic growth for Taiwan, most previous
studies [5, 6, 12] have used the error-correction model to examine the relationship
between these two variables. These studies show that financial deepening has a direct
effect on economic growth in Taiwan. On the other hand, Chang and Lee (2003) use
the ordinary least squares estimator (OLS) to examine the relationship between two
variables. Their results show that financial development does not influence economic
growth.

As above discussion, previous studies use a linear approach or error-correction
model to investigate the relationship between financial deepening and economic
growth. Their focus on whether the causal relationship between financial deepening
and economic growth is uni-directional or bi-directional. In addition, these previous
studies did not have a consistent result. Thus, this paper doubts of the linear
cointegration relationship between financial deepening and economic growth.
However, previous studies lack to consider the threshold cointegration relationship
between financial deepening and economic growth. Thus, the goal of this paper is to
investigate threshold cointegration relationship between financial deepening and
economic growth. In addition, our approach uses Hansen and Seo’s (2002) the
threshold error-correction model to set the threshold relationship between financial
deepening and economic growth.

This paper is organized as follows: Section 2 is to explain the empirical
methodology. Section 3 describes the variables and our findings. Final section is
conclusion.

2 Empirical Methodology

The long-run relationship between financial deepening and economic growth can be
presented as follows:

AGDP AGDP | | 1
=u+ow,  + + £, ()
APRIVY APRIVY | |

where [{ is a two dimensional vector of intercepts, w, ,=GDP,_, - B PRI VY .,
& is a two dimensional vector of speed of adjustment coefficients, and &, is the

error term vector. GDP,  denotes the economic growth; PRIVY, denotes

financial deepening.
If the long-run relationship between financial deepening and economic growth has
a nonlinear, the Eqn. (1) can be rewritten as follows:
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According to Hansen and Seo’s (2002) study, all coefficients are allowed to vary with
the regimes in the presence of a threshold effect in Eqn. (2). Thus, if the empirical
model is nonlinear, cointegration effect from linear model may suffer from problems
of misspecification and misleading conclusions. In order to avoid these problems, this
paper uses Hansen and Seo’s (2002) sup Lagrange Multiplier (LM) test statistic to
determine whether the threshold cointegration effect is existed. Hansen and Seo
(2002) suggest two bootstrap methods to calculate the p-values of the sup LM test and
asymptotic critical values. When the error-correction model has a threshold effect, a

two-regime threshold cointegration model is used as follows:

AX, = {Al'Xt—l(ﬁ)"‘,ult l:szA(:B)S?’ 3)
A X, (B)+ uy, if w  (B)>y
with
1
w, ,(B)
Xt—l(ﬂ): A)(r—l (4)
AX

t—p

where x, isa p — dimensional I(1) time series that is cointegrated with one p X1
cointegrating vector [3; w,(B)=B X, is the I(0) error-correction term; f/, is the

error term; A1 and A2 are coefficient matrices which describe the dynamics in
each of the regimes; and 7} is the threshold value.

3 Empirical Result

The sample data comprises thirty years over the period from 1981 to 2010 in Taiwan.
All data are obtained from Taiwan quarterly national economic trends databank.
The financial deepening is measured by bank credit to the private sector. Many
economic and financial time series could exhibit a trending behavior or non-stationary
in mean. If variables are non-stationary, their results suffer from false results [11].
Therefore, this paper uses the Augmented Dickey Fuller (ADF) test and the
Phillips-Perren (PP) test to determine whether all variables are stationary and the
results are showed in Table 1. Table 1 shows that all variables can not be rejected at
the 1 percent significance level. Thus, all variables are non-stationary in level.
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However, all variables in the first difference can be rejected at the 1 percent
significance level. This implies that all variables in the first difference are a stationary
series.

Table 1. The results of unit root test

Test method Variables Level First Difference

ADF GDP -4.024(0.0104)** -7.993(0.0000)***
PRIVY -2.381(0.3882) -4.401(0.0032)***

PP GDP -2.714(0.2329) -8.077(0.0000)***
PRIVY -2.189(0.4909) -4.455(0.0027)***

Notes: 1. The values in ( ) are p-values; the“**” denotes significance at the 5 percent
significance level; and the ‘“***” denotes significance at the 1 percent significance level. 2.
Exogenous variables in the ADF and PP tests include individual effects and individual linear
trends.

The goal of this study is to investigate the threshold cointegration effect of
financial deepening on economic growth. The estimated cointegrating relationship
is w,=GDP, +0.184x PRIVY, . Using Hansen and Seo’s (2002) threshold
cointegration test, the p-value is 0.000, implying that the null of linear cointegration
can be rejected at the 5 percent significance level. The estimated threshold value ¥
is 6.29 where the error-correction term is used as the threshold variable. According to

7=6.29, our sample data can be divided into two regimes (e.g., w, ; <6.29 and

w,_, >6.29). About 0.51 percent and 0.49 percent of the observations fall into the
first and the second regime, respectively. The first regime occurs as
GDP_, <0.184x PRIVY, , +6.29, implying that GDP is less than 6.29 percentage
points below financial deepening. The second regime, on the other hand, the second
regime occurs as GDP_, >0.684x PRIVY, | +6.29, implying that GDP is more
than 6.29 percentage points above financial deepening. Thus, the first regime and
second regime are denoted as “high-growth” and “low-growth” regimes, respectively.

The estimated threshold VAR for the effects of financial deepening on economic
grwoth is expressed as follows:

2.194—0.042w, , +0.454APRIVY_ —0.042AGDP_, + ul,,w, , <6.29
1.943) (0.097)  (0.210)%* 0.044

APRIVY = ( ) ( ) ) ( ) (5)
~0.374+0.030w,_, —0.04APRIVY_, +0.065GDP._, + u2,,w,_, >6.29
(2272) (0.034)  (0.107) (0.032)%*
9.315+0.466w,_, +0.788APRIVY, , +0.512AGDP,_, + ul,,w,_, <6.29

AGDp - |29 FEOITYHH0.294) 5% (0.093) (6)

7 12.620-0.025w, , +1.106APRIVY, , +0.801AGDP,_, + 12, ,w,_, >6.29

(4.032)  (0.069) (0.561)%* (0.002)
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where the parentheses in Eqns. (5) and (6) are Eicker-White standard errors; the”**”
denotes significance at the 5 percent level; and the “***” denotes significance at the 1
percent level.

The estimation of the error-correction term in threshold VAR, w,_, allows for a
straightforward investigation of the behavior of the gap between financial deepening

and economic growth. The relationships between AGDP, and APRIVY, have

minimal error-correction effects and dynamics. The signs of these coefficients are
used to explain the adjustment process by which the long-run equilibrium between
financial deepening and economic growth is restored. Error-correction appears to
occur only in the first regime in the GDP equation. The positive and significant
error-correction effect exists in the GDP equation. The effect is strong. Furthermore,
the dynamic coefficients of financial deepening for GDP equation are 0.788 and 1.106
in the first and second regimes, respectively. These effects have significant at the 1
percent significance level. It implies that financial deepening can stimulate economic
growth. The dynamic coefficients of GDP for GDP equation are 0.512 and 0.801 in
the first and second regimes, respectively. These effects also have significant at the 1
percent significance level.

On the other hand, the dynamic coefficients of financial deepening for financial
deepening equation are 0.454 and -0.04 in the first and second regimes, respectively.
The effect has significant at the 5 percent significance level in the first regime while it
has insignificant at the same level in the second regime. The dynamic coefficients of
GDP for financial deepening equation are 0.042 and 0.065 in the first and second
regimes, respectively. The effect has significant at the 5 percent significance level in
the second regime, but it has insignificant at the same level in the first regime. It
implies that economic growth can increase the financial deepening in high-growth
regime. In addition, the past financial deepening can influence current financial
deepening in low-growth regime.

4 Conclusions

Our paper is to examine the threshold cointegration relationship between financial
deepening and economic growth using Hansen and Seo’s (2002) threshold
cointegration approach. The finding shows that the null hypothesis of the linear
cointegration would be rejected in favor of a two-regime threshold cointegration
model. It implies that a discoutinuous or nonlinear adjustment of economic growth
toward a long-run equilibrium. Therefore, there is a cointrgration relationship when
the divergence between financial deepening and economic growth is below 6.29
percent. Furthermore, the adjustment response for economic growth is much greater
than for financial deepening.

In the short run, the results show that the effects of economic growth on financial
deepening are significant in the second regime. This implies that economic growth
can stimulate financial deepening in high-growth regime for Taiwan. In addition, the
impacts of financial deepening on economic growth are significant in both regimes.
This result indicates that financial deepening can increase economic growth in
high-growth regime for Taiwan.
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Abstract. This study considered the urban congestion in the view based on the
relationship between residential location, commute and urban transportation.
Jobs and housing location perform the trend as geographical imbalanced with the
increasing in commuting distance and time, and as a result, it has been considered
as the main reason to the congestion, and planners take jobs-housing balance as
an effective solution to the transportation problems. Even though, there is little
evidence shows that jobs-housing balance makes significant effect, for the
factors affecting where to live and work are complex. The study indicated that
despite the residential location choices and commuting time and distance are
closed linked, the effective solutions for urban transportation problems such as
congestion should take comprehensive considerations including main factors in
both short-term and long-term to improve the regional accessibility.

Keywords: Residential Location, Commute, Jobs-Housing Balance,
Congestion.

1 Introduction

The urban starts when economic activities clustered, while with the development of
urban, urban sprawl has become a serious problem. The geographical imbalances in
distributions of jobs and housing have been considered as the main course to the
increasing commuting distance and time, leading to the urban congestion. Work and
residential location choice has attracted particular attentions from the field of planning
and transportation policy, and the jobs-housing balance at the same time has been taken
as the effective solution to the congestions, with the consideration that the shorter
journey to work, the less transport demand and correspondingly, the traffic condition
improved.

Although the jobs-housing balance has won wide acceptance among the policy
makers, there is no significant evidence showed that the improved jobs-housing
balance can attribute to solving the urban congestion. Study on residential location
choice indicated that there are complex factors affecting people’s decisions on where to
work and live. People will consider housing cost, neighborhood quality, infrastructure,
hospital, schools, accessibility to the urban center and available to park, etc.

Congestion and pollution are the main problems facing to the urban development,
and attracting particular attention to consider the varieties of possible solutions. This
study presented the trend of residential location, and the relationship between location
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choice, commute and urban transportation. Based on the basic interactions, the paper
indicated that effective solutions to solve transportation problem need the
comprehensive improvement considering the affective factors in both long-terms and
short-terms to improve the accessibility.

2 Relationship between Location Choice, Commute and Urban
Transportation

The closed relationship existed between location choice, commute and urban
transportation. People travel to work in different directions no longer the direct to the
urban center that increase the transportation demand. Commuting at in the morning and
after work make the worse traffic condition just like congestion and air pollutions.
People change their jobs and the commuting distance, travel mode also have alternative
situation, making the varieties of urban transportation.

2.1 Residential Location and Commute

Studies which show commuting intensified the congestion were most based on the
assumptions that jobs are located in the urban centers and people prefer to work near
home or to live as close to work as possible. But the factors impact the location choice
are complicated, especially different people have variety utilities to affective factors.

Firstly, housing price is the main factor which is affected by land value. Reviewed
the expand of urban spacial structure, people’s economic activities cluster in the urban
center which became the central business district (CBD), and people preferred to live
around the CBD area in the early location choice. Then, urban sprawls with economic
development and commercial agglomeration closed to CBD, making the land value
increased, and as a result, housing costs generally declined with the distance away from
the urban center, and people have to live far away from the CBD. Alonso called it the
"trade-off", that means people cannot get the low housing price and low commuting
costs at the same time, and people have to choose from low price with high commuting
costs or high land price with low commuting costs. Muth (1985) indicated that
compared to housing costs, commuting costs are small. Even in modern world, living
away from center cost extra commuting costs, but it is exactly the small amount
compared with money you saved. Research from Credit Suisse took a family of four
as an example from their survey, if the family live in Hergiswill with 10 minutes drive
to Lucerne, their average disposable income is about $45,428 per year, while if they
moved to live in Altdorf with about 35minutes drive, this number will increase to about
$79.57. This survey also indicated that people moved to live in Fribourg have to pay
5,000 CHF, and at the same time they can get more than ten thousand saving from the
housing costs.

Secondly, the accessibility to public transportation plays more important role in
residential location, which affect directly on commuting to work or school, social
activities and the convenience to hospital, in a world, accessibility influences the daily
life. Generally, commuting costs refers to the financial cost, but now people pay more
attention to the commuting time, which implicated the different value of time saving,
which can be explained as the opportunity cost in economic sense. People with high
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income level always prefer better transit condition, for their opportunity cost is
comparably higher. In Japan, people take 1.5 hour in single trip as a limited to make the
residential location choice, so the community closed to the public transportation station
is always the best choice, of course, with high level rent and housing cost. The same to
the situation in Beijing, China, that no matter the community locating in the second ring
area or in the fifth ring area, the housing costs rely on the distance to the subway station.

Third, the environment of community is also a factor affect people who focus on
children education, public facilities, neighborhood quality, or the other environment
factors. Just this factor can explain the different location in some degree between China
and US citizen. Compared New York with Beijing, people with low income level live
in the center district in New York, and this trend attracted some sociologist to study on
the race discrimination into the distribution in urban spatial structure, foe more and
more black people live in the worse district in the center. While at the same time, people
in Beijing chose the center community are mostly with higher income level. But the
new trends both in New York City and Beijing, people move to the suburban or some
community with great environment and large space.

Given the most three important factors, we can already get the conclusion that
residential location choice cannot only depend on the distance to work, so the policy to
lead people to live closed to work or find jobs near home, cannot get affective solution,
in another worlds, there is no directly evidence show the policies aiming to
jobs-housing balance can solve the transport problems, for the complex factors
affecting location choice.

2.2 Commute and Urban Transportation

With urban economic development, there are more than one center in most urban,
especially in some metropolitan even several employment centers, and at the same
time, people have more chance to change jobs than to change house, so as a results,
people can choose different transit tools to different area of the urban. The trend of
commuting impact the urban transportation, which also made the most use of urban
transit, it is also parts of the causes why people attribute the commute as the man reason
to the congestion. Taking one line in Beijing, China, as example, the department of the
government set a new line especially used to take the commuters in Tongzhou District,
and as the Transportation Department of Beijing indicated, there are 67,000 people
need to take the subway commute to work in the morning from 7 am to 9 am, which
takes about 44 percent of all the passengers traveling to urban center during the
daytime. Additionally, there are also more than 15,000 people taking bus and 12,000
people driving private cars should taken into consideration that these are the part of the
transportation demand of commuting, and in order to get an equilibrium, improvement
of transport capability supply is in need.

Brasee’s Paradox (from Wikipedia), states that adding extra capacity to a network
when the moving entities selfishly choose their route, can in some cases reduce overall
performance. This is stated as follows, for each point of a road network, let there be
given the number of cars starting from it, and the destination of the cars. Under these
conditions on wishes to estimate the distribution of traffic flow. Whether one street is
preferable to another depends not only on the quality of the road, but also on the density
of the flow. If every driver takes the path that looks most favorable to him, the resultant
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running times need not be minimal. Furthermore, it is indicated by an example that an
extension of the road network may cause a redistribution of the traffic that results in
longer individual running times.

Over the past decades, people commute farther than ever, resulting from the wave of
suburbanization. Study of Fulton (1986) and Pisarski (1987) indicated that taking the
nation as a whole, working trips made wholly within suburbs, the fastest growing
commuting market, actually increased in length by around 15 percent during the 1970s.
And the research from Klinger and Kusmyak (1986) showed that from 1977 to 1983,
moreover, the mean journey to work for suburban Americans (defined as people
residing outside a central city but within an urbanized area) increased from 10.6 miles
in length to 11.1 miles, despite the mass migration of jobs to the suburbs during this
period.

Commute characteristics shift with different situation, study on the commuting
patterns and dual jobholder (Table 1) showed that the commute characteristics for the
primary jobs of both single and dual jobholders are not quite different, with 75.8% for
single jobholders and 79.6% for dual jobholders to drive alone to jobs. Both single and
dual jobholders will choose carpool to work, with a slightly higher percentage from
14.9% with single jobholders to 12.2% with dual jobholders. Finally, there is the small
percentage of people use public transit in U.S. To explain it, we can realize the
relationship between commuting mode and transportation. Firstly, U.S. has the greatest
highway system and most people will use private cars for daily travel, so the Dive take
the largest percentage in the commuting mode, at the same time, it also indicates why
there few people choose the public transit. Further, people who are dual jobholder may
have double income and more travel need than single jobholders.

Table 1. Commute Characteristics

Single Dual Jobholder
Jobholder(%) Primary Job(%) Secondary Job(%)
Commute Mode
Drive Alone 75.8 79.6 NA
Carpool 14.9 12.2 NA
Public Transit 43 3.5 NA
Other 5.0 4.7 NA
Commute Time
0-4 20.8 21.0 NA
15-29 34.5 34.8 NA
30-59 33.9 33.9 NA
60 plus 10.8 10.4 NA
Commute Distance
Same Tract 2.9 2.7 2.2
5 miles or less 32.1 31.8 28.9
5-15 miles 41.3 41.6 424
Over 15 miles 23.7 23.8 26.4

Sources: U. S Census Bureau, Census 2000; U. S. Census Bureau, LEHD Program 2005.
Reported in Technical Paper No. TP-2007-01. Social, Economic, Spatial, and Commuting
Patterns of Dual Jobholders. 2007.

Notes:

1.There is no made or time information for the secondary job of dual jobholders because that
data is taken from the LF dataset, which contains only information on the commute to on job
site and is assumed to be the primary job.
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2.Certain values in this figure may not be significantly different from on another.

3.Data based on sample. For information on confidentiality protections, sampling error, and
definitions, see <http://www.census.gov/prod/cen2000/doc/sf3.pdf>.

4.For further information on confidentiality protection and definitions with respect to UI data,
see <http://www.lehd.did.census.gov/led/library/techpapers/tp-2006-01.pdf>.

3 Conclusions for Solving the Commuting Problems in
Transportation

Given the analysis above, the paper indicates the relationship between residential
location, commuting pattern and urban transportation, with the primary purpose to
solve the transportation problems such as congestions and air pollutions, related to
commute in some degree.

Commuting is exactly one of the most directly causes to the congestion, but there is
no effective evidence show control commute help to improve the transit condition. First
of all, the complex factors to location choice reduced the effect of policy aiming to
guide people where to live and work. Additionally, population density makes great
sense for the solution to congestion. Finally, geographical imbalance does not mean the
sustainable urban structure.

The solutions to urban transportation problems should take into the long-term and
short-term. With the view in long-term, transportation planning will work, and
construction of infrastructure will improve the regional mobility, although the chance
and the time to construct will make different sense. In short-term, tax policy, staggered
office hours and some other policy can help to get improved transport conditions.
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Abstract. In card manufacturing industry, it is very important to certify the
characters printed on the cards. In this paper, we introduce a high-speed character
recognition and verification system based on multi-neural network for verifying
characters on plastic cards. The result based on real products shows the good
performance of the system.

Keywords: OCR, Image Segmentation, Text Extraction, Neural Network.

1 Introduction

In modern society, a variety of cards, like mobile phone recharge cards and member-
ship cards have been widely used. Plastic card plays an increasingly important role in
people's daily life and its quality needs to be increased faster. Factories of card pro-
duction one hour can produce over one million cards of the same type and it is also
capable of producing more than thirty thousand kinds of different types of cards at the
same time. However, in the process of card production, many factors will lead to the
failure cards, including cards flip, cards of the same characters overlap and characters
being incorrectly sprayed, and once an error occurs, the manufacturer must compen-
sate based on the card face value. Therefore, the accuracy of the card test is a must
and a very important step. However, manual inspection can’t meet the needs of
high-speed automated card production and for those cards with password, the pass-
word should be encapsulated in the tags, so the password must be verified and ex-
amined before the package. Checking through the manual can’t achieve efficiency,
accuracy and safety. In fact, the examination and verification has become the bottle-
neck of card production, therefore an online character recognition and verification
system is urgently needed.

The document image recognized by traditional Optical character knowledge
system is obtained by the flatbed scanner, and many commercial systems have been
widely used[1,2,3]. But when using the camera to capture these images, there will be
a lot of new problems[4], and the traditional optical character recognition system is
not able to directly use the camera-based identification system.

In response to these problems, this treatise proposes a hybrid neural net-
work-based high-speed online card character recognition and verification system. It
consists of the following components: systematic plan design and the difficulties
different with traditional OCR system, the positioning of identification character
string, extraction, and analysis of character segmentation algorithm; the detailed
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design of the mix neural network recognition engine integrating BPNN and CNN
technology.

2 System Design and Difficulty

Recognition control computer

="

"

; Out pu\f‘-:? ignal
Coding information
|

| Imagejacquisition Labeling Machine

i \
| Stenciling Machine || Camera .
IR probe IR robe
Card p J H p H Kicked out

Device

Transmission Platform

Fig. 1. Identification and verification system structure diagram

2.1 System Design

The process of card production is shown in Figure 1. Firstly, the blank cards are
evenly distributed in machine drive platform transmitted from left to right with a cer-
tain time interval. When the infrared detector on the inkjet printer detects the card, the
inkjet printer will coat pre-Set encoding on the card. In this stage, it will produce a lot
of mistakes, so the unqualified card must be found and singled out before labelling.
So we added a camera-based identification and verification system between inkjet
printer and labeling machine, when the second infrared detector detects the card, this
camera will capture the image and pass the card to identification Computer, the com-
puter will recognize the characters having been sprayed and compare the results of
recognition with the default encoding to determine whether the card is valid or not.
The invalid card will be kicked out of the filter device and the effective card will be
transferred to the labeling machine for labeling.

The system can be divided into three logical subsystems: image acquisition, image
recognition, and output response.

2.2 Difficult Point of Achieving

Although the optical character recognition technology has been widely used, in the
above-mentioned system, there are still many new and difficult points to address.

* High-speed requirements. The speed of card production line speed is close to 10
per second, so the response speed of detection system must meet requirements of
production line.
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» Low quality images, the image the quality of captured images will directly affect
the results of subsequent processing. Since the card is moving at a high speed, so a
clear shot with the camera is more difficult than using the scanner. So choosing what
kind of camera is a must need considering. The property of camera directly impact on
the transaction results behind. But the price is often the most important factor, in fact,
it is difficult to get a good image in practice, so many post-processing need doing.

* Low-resolution images. Although industrial camera has many specialized fea-
tures, the resolution is much lower than that of the household. To improve the speed,
we set the camera's resolution 648x492 here, so the resolution of character is much
lower than the resolution of images obtained by flatbed scanner with 150DPI.

* Variable number of characters and location. Because different cards have differ-
ent layout, the amount of text which can be identified and their position are not con-
stant, so the system should be able to handle a variety of cards.

* Complex background. For most cards, the characters are painted on the clear
area, but there are a lot of cards are not the case, background textures and images
increase the degree of difficulty of identification in large part.

3 Positioning and Segmentation of Text

After capturing the image, the next step is to extract the text information that need to
be identified, and then transfer them to identify computer for recognition. This
process can be divided into the following steps.

3.1 The Positioning of the Character String

For different cards, the location of the character string of sprayed words is different,
because the card speed is too fast, it is impossible to automatically identify all the
characters on the card. In fact there is no need to do so, for the same number of cards,
the location of the sprayed character string is unchanged, if the picture of the cards
can be gotten, the location of the sprayed character string can be determined. Howev-
er, in practice, to obtain the card picture is not only contains the exact card picture but
also includes some other background information (Figure 2). So, to get the card im-
age, we must first extract the image of card, which requires the operation of edge
detection, transformation and the Huffman binary methods will be used, this method
of spray text detection is available, but the time complexity is high which influences
the rate of detection.

Another method doesn’t need to extract the image of card, just locating and re-
cognizing the text character string directly from the correspondent position of cap-
tured images (Figure 3). But it must correctly set the capture trigger mode. Figure 1,
when the infrared detector is placed before the camera, a delay needs to be set to
capture the image. As the speed of conveyor is not completely uniform, so the cor-
responding position of the captured image is changeable. Therefore, the infrared de-
tectors should be placed on the back of the camera in order to ensure that the trigger
and there is no delay between the trigger and the capture operation. This approach can
significantly reduce positioning time.
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Fig. 2. To locate the relative position according to characters on the card
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Fig. 3. To locate the position according to the string in the acquisition of the image

3.2 Extraction of Text Character Strings

The positioning setting discussed earlier only provide the general position of sprayed
character string, while the actual location has some change to certain extent. It should
first obtain the general area of the sprayed characters and then find the exact location
of the string in this region. Figure 4 shows an image of approximate area that contains
the painting text.

WY TV AL DN

080514536703

Fig. 4. Coding regions containing the general character
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Accurately positioning the location of the spraying text can use the horizontal and
vertical projection. In order to reduce the impact of textures and background text, it
needs to conduct the pre-denoising in advance. After the results of projection gener-
ated, further analysis of the situation remove some errors, such as coding character
strings are beyond this general area. In order to reduce the impact of lighting and
texture background, it needs use a nonlinear processing method and local adaptive
threshold method in preprocessing. Figure 5 shows the result of spraying character
strings after binaryzation.

080514536703

Fig. 5. After a string of binarization

3.3 Segmentation of Characters

Character segmentation processing plays a decisive position in optical character rec-
ognition. Richard made a review on the character segmentation methods and strate-
gies and gave the level of segmentation and the space of segmentation strategy[5].

The initial segmentation method is based on the white space and pitch, this method
is limited by the restricted print technology. Projection method is first used in the
high-quality printing machines in which the next characters are separated according to
line.

However, when the character width is variable, the pitch-based approach can’t be
used. Similarly, when the characters are tilted or there are siamese characters and
similar strokes, the projection analysis method is also not available.

Connected component analysis provides a correct decomposition method for
non-cursive characters picture. Therefore, connected component analysis method can
be used to decompose the characters. Figure 6 is another deputy binarization results of

130512871252

Fig. 6. Coding a binary character image

After the connected component analysis, the connection area are separated or con-
nected based on the rules of height and width of their boundaries. Figure 7 shows the
connection area after combination and it can be seen that the connection between
elements should be further apart.

Fig. 7. Connected to do after the results of domain analysis
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Because a character has a predetermined average width, so it should be dealt sepa-
rately according to the width and the results of separation should be checked over the
elimination of noise (see Figure 8), because of the low resolution of character (single
character resolution is only 13x25), Direct Noise removal undermine the character
itself, so first of all the resolution is increased to 26X50.

Fig. 8. Segmentation of characters on the adhesion and de-noising effect

3.4 Uniformization

Because of for recognition, neural network use the examples of normalization (36
x36) to practice, the extracted characters should be magnified to the normal size.
Here, we adopt a method of normalization of middle.

4 Hybrid Neural Network

The system ultimately is used for practical applications, so it requires a relatively low
recognition rate: the ideal state is close to 0. If the error recognition rate is over 1%,
the system can’t be used for commercial software. Because the single neural network
has low efficiency and relatively high error recognition rate, reliability and robustness
are not enough. Therefore, a hybrid neural network is designed.

4.1 Backward Propagation Neural Network (BPNN)

BPNN [6] is widely used in pattern recognition. This system is one kind of a neural
network. In the BPNN of the system, there is an input layer, a hidden layer and an
output layer. Input layer is a pixel group OF single character. The size of the input
character is a36X36 pixel matrix, therefore, the number of neurons in input layer is
36X36 and the number of Output layer is 10, which represents 10 digits. In order to
improve the stability of BPNN, it needs to maintain that the number of neurons is an
inverted pyramid from the input layer to output layer. The number of neurons in hid-
den layer is from 100 to 200 and uses a gradient-based learning algorithm to update
the weights of neurons.

4.2 Convolutional Neural Network (CNN)

The identification essence of neural networks is feature extraction. The More tradi-
tional method is manually extracting the whole process. The untreated input learning
method is to find the characters in this area. Each method has its advantages and dis-
advantages. For the previous method, the main difficulty is to determine an appropri-
ate feature class to extract, and using a reliable and robust method to extract features.
Advantage of this approach is can be designed to extract the interesting features of the
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extractor and ignore the noise. In addition, the automatic features learning methods
such as BPNN is particularly sensitive to noise, it can wrongly think that the noise is
some characteristics of some characters. Due to the interference of some noise, the
recognition of BNPP is reduced [7].

To complement the defects of BPNN, a dual-channel convolution neural network
(CNN) [8]is used. Figure 9 are the untreated eleven binary image, I+ is a copy of I, I- is
the Inverted map of I+, Q+ and Q- is a convolutional layer and marked the feature
extraction layer, the core of convolution is 16 hand- features, F + and F-test exist in
each window test features, they like the feature class, BP_H and BP_O is the classifier.

Selective Feature
Convolution Aggregation

g %

I Q" F*

I (36x36)

[ = 4

. Q" F BF_H BP_O

2 of 36536 32 of 32x32 32 of 99

Fig. 9. Convolutional neural network processing

In the initial system of CNN, a layer of the perceived network is used as discrimi-
nation system [9]. But after testing, a layer perception network may have a high score
in the case of no characters or destroyed characters, but when the character is recog-
nized, it will lead to error identification. To avoid this from happening, a hidden layer
is added in the identification system. Through the practical application, it is very ef-
fective. The CNN method layer with a hidden identification layer can recognize the
non-character lowly that is to say it is the characters that can’t be recognized. There-
fore, this model will be more stable and robustness is relatively strong. BP_H is an
added hidden layer, BP_O is the output layer.

4.3 Hybrid Neural Network System

For the problems encountered, a single neural network can’t be effectively addressed.
Taking into account the advantages and disadvantages of BPNN and CNN, we de-
signed a neural network based hybrid system (Figure 10). In the system, three kinds
of neural networks are used. A BPNN and two CNN. In the 4 neural networks of
OCRI1, a BPNN, and a CNN are used. In BPNNI1, the number of neurons in hidden
layer is 150, when the BPNN is no training set, CNN1 training samples are switched
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from the upper left to lower right corner to produce more training image to accom-
modate the test set of conversion. Because convolution and CNN have more conver-
gence than the BNPP, When the BPNN can’t converge, and when to switch sample,
CNN can converge. This is why CNN has a higher recognition rate than the BPNN.
After OCRI, the results of the adjustment will be an integer. Y is marked as the larg-
est maximum output of the neural network. The second Y is the second largest neural
network output.

Image acquisition

"

Text cut up
G Bpun1 ) OCR1 (__cmni D
T
Judge 1-Deny .,
—
W Yes

Mg Judge _ Deny -

Fig. 10. Hybrid neural network processing

We accept the results as corresponding class of the largest neural network output,
on the contrary, the result will be discarded. In the two results of neural network
OCRI, if all are accepted and acceptable results are equal, then, the results of OCR1
are reliable. Opposite result will be discarded. The 6, 8 and 9 characters in OCR1
seem the same, as the same class. This means that there are two consequences, 6, 8 or
8, 9, we accept the 689 class as a temporary OCR1 results. So, 6 or 8 or 9 are not
reliable. In OCR2 will be more carefully classified. OCR2 has only a neural network
CNN2. CNN2 is the classifier designed specifically for the 6,8,9. The training set of
CNN2 contains only three classes: 6, 8 and 9. Compared with the CNN1, CNN2 have
fewer classes to be identified. Therefore, the ability CNN2 classification has been
improved. By using CNN2, the efficiency of identification of 6,8,9 has a lot of
improvement.

In OCRI, it needs the classification of 10 numbers (0-9), so in OCR1 using
the neural network to ensure more reliable identification results. In fact, in OCR1 the
more the neural networks are used, the more reliable the result will be. However, the
rate of identification will be reduced. Considering the time and speed, we used two
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neural networks in OCR1. In OCRI1 the contribution to the hybrid neural network, the
majority of non-characters will be discarded. In OCR1, in addition to 6, 8, 9 which are
considered to be a class, the output is basically correct. Based on the correct classifi-
cation of the OCRI, using a neural network in OCR?2 is enough, because it only needs
to classify 3 digits (6, 8, 9). So the goal of OCRI1 is to reduce the error rate, at the
same time, the goal of OCR2 is to increase the recognition rate....

5 Experiments and Results

The following experiment is used to test the system performance. First, establishing a
number neural network and the network is trained by 2270 digital samples in the 220
cards (many samples were removed). 143 cards are tested and table 1 is the test re-
sults. For the method we proposed, we suggest the card's processing speed is 6 per
second.

Table 1. Identification and verification results

Correct rate of identification Validation failure Rejection
and verification rate rate
BPNN 89.51% 6.99% 3.50%
CNN 93.70% 2.10% 4.20%
Method 97.21% 0.69% 2.10%

This treatise introduces a high-speed character recognition and verification system
card. This system can reduce waste card rate card can also greatly improve production
efficiency. Through further work, we can improve segmentation algorithm and neural
network and better improve the system performance.
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Abstract. Movement of stock indices is responsive to changes in
macroeconomic fundamentals. The objective of this study is to find the
relationship between macroeconomic variables and stock prices in Karachi
Stock Exchange (KSE), Pakistan. The study considers annual data of several
macroeconomic variables from 1998 to 2009: gross domestic product, exports,
consumer price index, money supply M2, exchange rate, foreign direct
investment and oil prices. The stationarity of data is checked through
Augmented Dickey Fuller test. All variables are stationary at zero lag. Multiple
regression analysis with Fixed Effects Model is then used. Results show that
gross domestic product and exchange rate positively affect stock prices while
consumer price index negatively affects stock prices. The results of export,
money supply M2, foreign direct investment and oil prices were insignificant.
This study will facilitate investors in taking effective investment decisions by
estimating the expected trends in macroeconomic variables.

Keywords: Stock prices, Gross Domestic Product (GDP), Consumer price
index (CPI), exports, Money supply M2, Exchange Rate, FDI, Oil prices and
Linear Multiple Regression and Correlation Model.

1 Introduction

It is believed that domestic economic fundamentals play determining role in the
performance of stock market. Knowledge of stock market sensitivity to macro economic
behavior of key variables and vice-versa is important in many areas of investments and
finance. This study will be useful to understand this relationship between macroeconomic
variables and stock prices. The objectives of the study is to find out the nature of
relationship between different macroeconomic variables and stock price.

2 Literature Review

The efficient market hypothesis (EMH) was dignified by Fama (1970). In an efficient
market, current as well as past information on the growth of macroeconomic variables
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are fully reflected in stock prices so that investors are unable to make some profitable
trading rule using the available information.

In a study conducted by Suliaman D. Mohammad, Adnan Hussain and Adnan Ali
(2009) the relationship between macroeconomic variables and stock prices in Karachi
Stock Exchange is found considering the quarterly data of economic variables. The
result shows that foreign exchange rate and foreign exchange reserve greatly affect
stock prices. Interest rate and money supply (M2) is also significant.

Arshad Hasan and M.Tariq Javeed (2009) explored the long term dynamic
relationship between monetary variables and equity prices for the period June 1998 to
June 2008. Results showed that inflation and stock prices were negatively related.

Anokya Muhammad Adam and George Twenebah (2008) examined the impact of
macroeconomic variables on stock prices in Ghana. The study established that there
was cointegration between macroeconomic variables and in stock prices.

Liaquat Ali and Nadeem Ahmed (2008) examined the relationship between stock
market development and economic growth in case of developing economy Pakistan.
The data set covers annual time series from1971 to 2006. The results of the study
indicated that there is a long run relationship between economic growth and stock
market development for Pakistan.

Robert D. gay (2008) examined the relationship between stock prices and macro
economics variables effects on four emerging economies India, Russia, Brazil and
China. The findings were insignificants which proves inefficiency in market.

Shahid Ahmed (2008) conducted a study on SENSEX index price effects by real
and financial sector performance in economy. This study finds the nature of the causal
relationships between stock prices and the key macro economic variables of the
Indian economy using quarterly data for the period March, 1995 to March, 2007.

Raman K. Agerawalla (2008) studied the causal relationship between the share
price index and industrial production in a multivariate vector error correction model
for India. The results of the study revealed that stock market in India are demand
driven and industry led.

Dr. Shahbaz Akmal (2007) examined the impact of inflation and black economy on
stock market prices. This study inspect whether this hold for Pakistan, over the period
1971-2006. The findings support the hypothesis.

Mohsen Mehrara (2006) examined the causal relationship between stock prices and
macroeconomic variables in Iran. It was argued that stock price variability was
fundamentally linked to economic variables, though the change in stock price lags
behind those economic activities.

Desislava Dimintrova (2005) studied the hypothesis that there is a link between the
foreign exchange and stock markets. The empirical findings of the study were
somewhat weak.

Dr. Nishat and Rozina Shaheen (2004) investigated long term relationship between
a group of macroeconomic variables and stock price in the Karachi Stock Exchange
index. The result showed a causal relationship between stock prices and the economy.
Macroeconomic variables Granger-caused stock price movements.

Bahram Adrangi, Arjun Chatrath and Antonio Z. Sanvicente (2002) studied a
widely reported negative relationship between real stock returns and inflation for a
major emerging market, Brazil. The results of the study back the negative relationship
between inflation and real stock returns.
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Fazal Hussain and Tarig Mehmood (2001) examined the relationship between
stock prices and macroeconomic variables. The correlation analysis suggested low
correlations between stock prices and macroeconomic variables. The cointegration
analysis showed the presence of a long run relationship between stock prices and
macroeconomic variables.

G.P.Diacogiannis, E.D.Tsiritkas (2001) study examines the case of the emerging
Greek stock market and economy. Hussain and Mahmood (2001) observed
unidirectional causality from macro variables to stock prices. Nishat and Saghir (1991)
examined unidirectional causality from stock prices to consumption expenditure.

3 Research Methodology
The following variables can be identified from the literature.

Table 1. Variable Description

Variable  Concept Description Units Source
Sp Stock price KSE 100-index Share price in Rs.  Business Recorder
Economic Market value of au final Percentage growth State bank of Pakistan
GDP .. goods and services
activity . per annum annual reports
during a year
EXPORT  Exports Goods V\{hlch are sgnds to In Million of Rs. State bank of Pakistan
foreign countries annual reports
CPI Inflation ~ Consumer price index Percentage per  State bank of Pakistan
annum annual reports
M2 Money Money supply M2 In Million of Rs. State bank of Pakistan
supply annual reports
ER Exchange Average Exchange Rate US dollar/ Rs. State bank of Pakistan
rate annual reports
FDI Inward FDI Yolume of foreign capital In million of Rs. State bank of Pakistan
invested in the economy annual reports
Average Brent crude oil World Bank

op Oil prices Rs. per barrel

prices Commodity prices

3.1 Data Collection and Sample Size

The data used for the study is annually from 1998 to 2009 (12 years). For share price
data one company is selected randomly from each sector. As there are 34 sectors in
KSE, therefore, 34 companies and one company from miscellaneous sector a total of
35 companies were selected.

3.2 Hypothesis
Null Hypothesis: Hy: no impact of macroeconomic variables on stock prices

Alternate Hypothesis: H;: impact of macroeconomic variables on stock prices

H;,: GDP is positively related to stock prices.
H;,: Exports is positively related to stock prices.
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Hj;: inflation is negatively related to stock prices.

Hy,: monetary growth is negatively related to stock prices.

H;s: exchange rate is negatively related to stock prices.

Hj: foreign direct investment is positively related to stock prices.
H;;: oil prices are negatively related to stock prices.

3.3 Econometric Model

Fixed effects regression model is used here to analyze the individual effect of each
and every unit in the model on the dependant variable. Many researches in the
literature have analyzed panel data to control for time-specific effects. A frequently
used method in this study is to include dummy variables and differentiate each time
period from the others.

1ogSP = a + logP;GDP + logB,EXPORT- logB;CPI - logB,M2 - logBsER +

logB¢FDI - logPg OP + Dfirm; +......... + Dfirmsy + DY +......... + DY + 1 M

Where:
1 is normally distributed error term, a and B;’s are unknown population parameters,

a is the intercept, Bl, BZ e Bk are regression coefficients for variables GDP,
EXPORT ...... , OP, DY are dummy variables for years and D Firm are dummy
variables for companies respectively. 34 dummies were created for 35 companies and
11 dummies were created for 12 years.

4 Data Analysis

4.1 Stationarity of Data

For checking stationarity of variables augmented Dickey fuller test was used at various
difference levels. The results of ADF test for GDP, exports, CPI, money supply M2,
exchange rate, FDI and oil prices shows that the series is stationary at 1% level at zero lag.

4.2 Multiple Regression

Simple Multiple Regression: In simple multiple regressions the impact of macroeconomic
variables is analyzed on the share prices. The following Model was used:

logSP = a +log $;GDP + logB,EXPORT - logB;CPI - logBsM2 - logBsER + 2)
logBsFDI — logf; OP+ 1

Table 4. Model Summary

Model R R Square Adjusted R Square _ Std. Error of the Estimate  Durbin-Watson

1 424° .180 .166 .542688423813850 291
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4.3 Autocorrelation and Multicollinearity

The sample size is 420, there are 7 regressors and there is an intercept term in the
model. The Durbin- Watson test statistic value is 0.291. Null hypothesis is rejected of
non-autocorrelated errors in favor of the hypothesis of positive first-order
autocorrelation. R value is 18% which is a small variation in the dependant variables
but there are few significant t ratios. Multicollinearity exists but its small.

4.4 Coefficients and Interpretation

The relation between GDP and share price is positive. H;; is accepted. This result is
consistent with the studies of Suliaman D. Mohammad, Adnan Hussain, Adnan Ali
(2009) and Fazal Hussain and Tarig Mehmood (2001) that GDP positively affect
stock prices. The relation between exports and stock prices is positive. Hy, is rejected.

The relation between inflation and Stock prices is negative. Hy; is accepted. The
results of the study are consistent with the studies conducted by Arshad Hasan and
M.Tariq Javeed (2009), Anokya Muhammad Adam and George Twenebah (2008),

Mohammad Shahbaz Akmal (2006), and Dr. Nishat and Rozina Shaheen (2004).

The coefficient of ER is positive Rs.5.274. The hypothesis comes out wrong and ER
rate has strong positive relationship with share price.

The relation between FDI and stock prices is positive. Hj¢ is rejected. The result of
the study is consistent with the results of the study conducted by Shahid Ahmed
(2003).The relation between oil prices and Stock prices is negative. H;; is rejected
which suggests that there is no significant relationship between oil prices and stock
prices. The result of the study is consistent with results of the study conducted by
Robert D. gay (2008), and Anokya Muhammad Adam and George Twenebah (2008).

Table 5. Coefficients

Variables Coefficients Std. Error t-Statistic Prob. Tolerance VIF

(Constant) -5.274 5.148 -1.024 .306
GDP .886 245 3.611 .000 279 3.587
EXPORT .699 1.543 453 .651 .008 118.585
CPI -.233 246 -1.949 .145 .209 4.780
M2 107 1.785 .060 952 .005 210.905
ER 5.274 1.946 2.710 .050 .044 22.907
FDI .639 .398 1.605 .184 .018 55.421
OP -425 .383 -1.110 267 .050 19.892

4.5 Fixed Effect Model

The fixed effects model consists of 407 observations. It was a 12 years data from
1998-09 of 35 companies and 7 macroeconomic variables. The results of F-test shows
that the model is significant at 1% level. The value of R square is 0.829 which means
that 82.9% of the variation caused in the dependant variable is explained by these
independent variables. The coefficient of constant is insignificant. The coefficient of
GDP is positive Rs.1.37. This value is insignificant. The coefficient of export is
negative Rs. -0.257664 but this value is insignificant. The coefficient of CPI
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is negative Rs.-0.652359 and insignificant. The coefficient of money supply M2 is
negative Rs.-0.442082. This is also insignificant. The coefficient of exchange rate is
positive Rs. 6.69604. This value is insignificant. The coefficient of FDI is positive Rs.
0.341060 and this value is insignificant. The coefficient of oil prices is positive
Rs.0.273065 and this value is insignificant. Out of the 34 firms only 15 firms has
negative coefficient which means that they have a negative impact on the share prices.
Eight of them have a significance of 1% two have 5% and the other five have an
insignificant effect on stock prices. Nineteen firms have a positive effect on share
prices. Ten of them have a significance of 1% two have 5% and the other seven have
an insignificant effect on stock prices. In years the results of year1998, year1999,
year2000 and year2001 have a positive effect on stock prices but they are
insignificant. The other year’s data is omitted due to collinearity problems.

Table 7. Selective Fixed Effects Model Results

const -7.52146 28.7569 -0.2616 0.7938
GDP_growth_rate 1.37587 1.09165 1.260 0.2084
Exports -0.257664 4.09741 -0.06288 0.9499
CPI -0.652359 2.33962 -0.2788 0.7805
Money_supply_M2 -0.442082 4.26258 -0.1037 0.9175
Exchange_rate 6.69604 12.0544 0.5555 0.5789
FDI 0.341060 0.912195 0.3739 0.7087
average_crude_o 0.273065 4.05045 0.06742 0.9463
D1998 0.862943 4.29823 0.2008 0.8410
D2000 0.136514 0.783053 0.1743 0.8617
D2001 0.341235 0.515202 0.6623 0.5082
DAI_Meezan -0.625706 0.108136 -5.786 1.56e-08%**
DYousaf_Weaving -0.962282 0.105690 -9.105 5.93e-018***
DNishat_mills_1 0.0223045 0.105690 0.2110 0.8330
DThal_jute_mill 0.174702 0.105690 1.653 0.0992 *
DHabib_sugar__m -0.218664 0.105690 -2.069 0.0393 **
Dpakistan_natio -0.308738 0.105690 -2.921 0.0037  #k*
Dcentury_paper - 0.0300241 0.105690 -0.2841 0.7765
DWazir_ali -0.290508 0.105690 -2.749 0.0063  #k*

5 Conclusion

The result of the study showed that GDP, ER positively affect stock prices while
Consumer price index negatively affect stock prices. The results of Export, Money
supply M2, FDI and oil prices were insignificant which shows that these variables do
not have significant relationship with stock prices. The correlation analysis shows
strong correlations between stock prices and macro variables. Share price has a weak
correlation with CPI while with other variables it has relatively stronger which
suggests that these variables does influences stock prices and investors should aware
themselves on information regarding these variables.

Affect of macroeconomic variables on stock prices is an international phenomena
and it cannot be forecasted easily. Stock exchange performance is affected by the
constant tightening of the monetary policy by the government. These policies should
be revised to make them effective. Rise in oil prices and inflation plays an important
part in determining the stock market trends. Inflation stays the biggest danger to the
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economy jumping to more than 20% in 2009. The consistent rise in inflation and oil
prices badly affect stock prices. When inflation increases it results an unexpected
increase in the interest rate by the state bank of Pakistan which ultimately resulted in
sharp decrease in Karachi stock exchange.

Foreign direct investments boost up the secondary market. In Pakistan the foreign
investment is continuously falling and it needs to be increase because of stable
political condition and effective law and order situation. Investors will invest in those
countries where they feel they are safe and secure to invest. The current situation of
Pakistan is not appropriate for the foreign investors. The law and order situation is
worsening day by day which discourage for the foreign investors. The government
should provide protection to the foreign investor in order to increase foreign
investment in country.
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Abstract. This paper gave a bird’s-eye view of the Embedded Real-Time Da-
tabase Management System (ERTDBMS) and its transaction model of the
characteristics of the status quo, Analysis Services and Analysis, alternative
/compensation model, based on function and value of the object-oriented
framework Panel model Analysis Servicese and Analysis of the ERTDBMS, and
discussed the scheduling strategy ERTDBMS Affairs and concurrency control,
the Panel stated ERTDBMS model of significance.

Keywords: Embedded database, real-time database, transaction mode.

1 Introduction

At present, the computer has entered the post-PC era. Following the PC products, the
digital information processing has become a major tool. In these embedded devices, it
requires sophisticated data management capabilities and the required functionality are
often very complex, so that the flat file system is insufficient to handle and manipulate
the data, which contributed to the demand for embedded database system. The designed
aim of embedded database system is to conducting data storage and recovery under the
circumstance of minimum interference and the minimum influence of system. As it is
often necessary to make real-time response to the environment, this concept is based on
real-time or near real-time embedded computer, more precisely, the more demand are
embedded real-time database systems. Although Embedded real-time database systems
are research focus, the research is still in its infancy, no mature products are made
currently, the market has some embedded database systems and real-time database
system products, but the embedded database system is basically the cut of traditional
commercial database system, real-time database system model and the concurrency
control mechanism is not new, they follow some control mechanism of common da-
tabase system, or be partly transformed.

2 Embedded Real-Time Database System

Embedded real-time database management system (ERTDBMS) is a new data man-
agement techniques rising in only recent years. It is currently a sophisticated database
technology, directing at the characteristics of embedded devices and realizing data
storage, organization and management [1] of mobile devices and embedded device.
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Embedded systems, desktop and corresponding parts of server version have much in
common. However, based on its unique needs and limitations, to support such applications
in embedded real-time database system should be with the following features. (1) transac-
tion complexity. (2) transaction compensatory and implementation . (3) determining the
correctness of transactions. (4) access to external databases. (5) higher requirements of the
analysis of the Ability. (6) Time and space trade-offs. (7) a brief recovery mechanism [2].

In short, the embedded real-time embedded database system application requires the
embedment, initiative, real-time and memory database, particularly it needs more
in-depth study and discussion in the transaction model, features, correctness criteria,
transaction processing and the storage structure of the system.

3 Characteristics and the Research Status of ERTDBMS

3.1 ERTDBMS Transaction Characteristics

Embedded real-time database system model is similar to traditional database and its
operation is also based on the form of transaction, the system as a unit assigns trans-
action CPU, data and other resources, conducting priority allocation and scheduling
processing. At the same time, ERTDBMS the transaction is very different with the
traditional transaction, the transaction can have time constraints, the system throughput
is not the goal, but a single transaction to meet the timing constraints , in order to satisfy
the largest proportion of the transaction of timing constraints; the atomicity, consis-
tency, isolation, and permanent of traditional transaction seems too strict or even
impossible in embedded real-time environment; require the use of "know when"
mechanism to deal with scheduling or concurrency control of matters, rather than the
traditional first-come, first Service mode.

The affairs in ERTDBMS and in the traditional have fundamental distinction,
mainly in:

(1) the transaction correctness is not only in the correctness of logical results, and
time requirement, the transaction must be given within the deadline of completion;
(2) the predictability of services;(3)restorability(Compensation).

3.2 ERTDBMS and Services Model Research Status

The current embedded real-time database system can be divided into two categories:
one is commercial-grade embedded real-time database systems, such as the eXtre-
meDB memory real-time database provided by United States McObject company. The
other is the embedded real-time database system which is the user designed and de-
veloped according to the specific application objects.

Kim created a real-time database transaction model. Braoudakis take a different ap-
proach to associate matters with a value function. Zhou, Rundensteiner, and Shin will
integrate object-oriented view into of real-time database system, the proposed ROMPP,
using object-oriented framework to discuss the consistency and correctness of temporal
and logical. Currently, among the transaction model of embedded real-time database
system, the real-time transaction model of function-based alternative/compensation
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designed by Professor Liu Yunsheng of Huazhong University of Science and PhD Pro-
fessor Xia Jiali is the most sophisticated[3].

Real-time transaction-based model based on functional alternative replace the
concurrency control and scheduling as the basic unit can improve the success rate of
transactions. In the transaction model of support real-time compensation, the alterna-
tive improve the success rate of the transaction, but can not guarantee absolute success
matters, when all alternatives have failed or can not be successfully replaced in its
execution before the deadline, it needs compensatory measures, in particular, Some
which do not have the alternative real-time transaction need compensation for the
failure.

4 Transaction Models and Processing Techniques of ERTDBMS

4.1 ERTDBMS Transaction Pre-analysis

The real-time application in ERTDBMS contains a wealth of data, transactional se-
mantics and complex structure, with many features different to traditional applications,
in the transaction we must take into account the conflicts between data and resource,
the interdependence between transactions, the dynamic "production” of new activities
(services) and the factors of affairs mortality[4]. Thus, the error of actual transaction
execution time and estimated the worst case execution time is big, so the system must
have a certain ability to predict and handle, can carry out " schedulability "analysis and
prediction, know a transaction to meet their time limits in particular the possibility of
cut-off time in advance, whether there are "danger" and to take special measures to
ensure the works are properly completed.

(1) When transaction reaches system or the system is produced, it needs conducting
preanalysis. Extracting the alternative set, data sets, logical operations(type and or-
der),timing requirements,urgency, and the key, running time estimates, possibly trig-
gered activities/affairs, information, and the structure, behavior, and timing and other
related information of other aspects between the various panels.

(2) When the system is running at the right time, using certain algorithms conducts
correlation analysis on the current active affairs to support and assist scheduling algo-
rithms and the implementation of concurrency control strategies.

(3) Before the implementation of scheduling and concurrency control, conducting
"Schedulability" forecast dynamically, determining the likelihood that they can com-
plete normally or the degree in order to take appropriate measures to ensure its im-
plementation as possible.

(4) If necessary, take appropriate measures, such as the dynamic adjustment of pri-
ority and scheduling algorithm, the implementation of "functional replace-
ment"or"compensation” and other activities. The pre-analysis can also be a static or
dynamics implementation, which does not affect system performance. The steps
pre-analysis algorithm is generally as follow:

Pre-analyse(T)
Input: real-time transaction T
Output: alternative set of T
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Steps: Dgenerate task tree TK-Tree, and to extract information about structure,
behavior, resource requests, knowledge of time limits;@ decompose TK-Tree and
generate the scheduling tree; ®to conduct a schedulability analysis of scheduling tree;
@produce weak scheduling trees and strong scheduling trees.

Deadline is an important feature of ERTDBMS affairs, to determine the cut-off is
the primary work of pre-analysis of transaction. From the identification of ways, the
main are assignment deadline, deduct deadline and deadline of implicit interpretation
and so on. In ERTDBMS, the strategy of precise transaction scheduling involves
deadlines and execution time. Like deadline, the program execution time becomes
another important problem expected to solve [5] Literature 5 presents a method for
estimating program execution time and it will be divided into two steps: First, the static
WCET (Worst Case Execution Time) estimate, explaining that the implementation of
the program is finished in X seconds, the accuracy of scheduling dependents on the
tightness of this interval; the second is the gray system theory, by analyzing the gray
information to find out the law and to predict the implementation of transaction events
and get dynamic time estimates.

4.2 ERTDBMS Alternative/Compensation Services

A application with a time limit is a real-time transaction, it has a number of tasks, some
tasks can finish real-time transaction capabilities. Real-time transaction possesses the
feature of functional alternative, a real-time transaction set contains more than one task
and they are functional equivalent, known as the alternative task set. Each task also
contains a set of child transaction of functional equivalence. In A task alternative set of
real-time transaction, the set constituted by each member of a mission is called func-
tional alternative set. Real-time transaction set is composed of multiple functional
alternative, when the transaction is scheduled, a suitable capabilities replacement set is
selected from the real-time transaction, if this feature alternative set fails and the
deadline of services is not yet reached, the system will attempt to select another feature
alternative set of this real-time transactions to continue investment in schedule, if the
system can consciously choose functional alternative set with high success rate, the
efficiency of the system can be improved.

The establishment of real-time transaction model based on function alternative
(Function Alternative Transaction Model, FATM) fully demonstrates that a real-time
transaction actually possesses complex three-dimensional structure. To take three steps
in the pre-analysis method: obtaining all the functional alternative set by decomposing
affairs; extraction and analysis of information and knowledge related to the operation
one by one; study the function of schedulability and order to provide direct information
for scheduling. The pre-analysis process of functional alternative set is shown in Figure
1. When conducting system scheduling, firstly selecting an object from the tree of
emphasis degree, if there is no emphasis degree tree, selecting an object from weak
emphasis degree tree, in the soft real-time environment, the object may be selected
from the general operation trees.
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Fig. 1. Alternative set of real-time transaction capabilities pre-analysis diagram

ERTDBMS transaction model based on functional alternative is in favor of the
transaction pre-analysis, as the early scheduling of scheduling, it is directly related to
the implementation success rate, thus saving the system run time. Meanwhile, the
substitutability of affairs make implementation possess multiple paths to improve the
success rate of the transaction. However, if all alternative sets(or time does not allow)
can’t be successful implemented, then it still has to die. Therefore, in order to avoid a
system disaster caused by this, it is necessary to expand FATM to make it support
compensatory, that is, transactions are composed of compensation tasks and the main
tasks, when the main task can’t be successfully executed, the compensation task to
make it finished safely(of course not every services are available for compensation.)

4.3 The Real-Time Transaction Model of Value Function-Based

The transaction model with functional alternative possesses regularity, functional
equivalence, isomorphism and so on[6].Using the consensus view to treat real-time and
non-real-time transactions in system, directing the value function of transaction into the
transaction model and enabling real-time transaction model to meet the better features.
The value function of real-time transaction is shown in Figure 2.

value 1 T,

CL\\-

Ay D, T:-.\ Time

Fig. 2. Real-time transaction value function
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Non-real-time transactions can be considered as a special real-time transactions
column (not Di's requirements), and its value does not change over time, is constant
Vi. The value function of real-time transaction is discussed as below according to
different situation:

(1) t<Di Time,VTiERT, with V (Ti) = Vi (Vi is a constant);
(2) t>Di Time,VTi=HT, with V (Ti) =- P(P is a constant);
VTiE€FT, with V(Ti)=0; VTi< ST, with V(Ti) = 0 (TZi-t) tana.

4.4 The Transaction-Based Model of Object-Oriented Framework

Currently, most of the works of ERTDBMS is based on the relational model. However,
the area of object-oriented database system ERTDBMS (Object-Oriented Database
Management System, OODBMS) attracted the attention of researchers. Usually,
ERTDBMS research is motivated by the advantages of borrowing OODBMS tech-
nology to solve real-time system (RTS) data management issues.

RT-OB : =<O_ID, O_ATTR, O_M, O_C>

A real-time data object of (Object-Oriented OO) data model is defined as quad:

RT-OB: =<0O_ID,0_ATTR,0_M, O_C>

RT-TRAN : =<T_ID, T_OP_Object, T_OP_Relation, TTP, TT, Priority,
RR> ;

With four parts of the structure of the object model, each element is extended to specify
real-time constraints of different situation and meet the time limit in the operation of
data manipulation. Consistency characteristics of the data (especially time consistency)
will inevitably lead to real-time characteristic of ERTDBMS affairs, the characteristic
of timing. In traditional database system, a transaction is defined as a data submission
and died at the sequence of operations. Transaction model is defined as the following
six groups by the call feature of one or more objects or relations:

RT-TRAN : =<T_ID, T_OP_Object, T_OP_Relation, TTP, TT, Priority,
RR> ;

(DT _ID: affairs, the only identifier; @T_OP_Object: matters set of related objects;
3 T_OP_Relation: relation sets of association affairs; @TTP: transaction type; ® TT:
transaction time information; (6 Priority: database manager give priority to services;
RR: Services Resources Needs.

4.5 ERTDBMS Transaction Scheduling Strategy and Concurrency Control

In ERTDBMS transaction scheduling, it mainly take advantage of two factors: trans-
action arrival time and transaction deadline. Scheduling strategy mostly used the
priority scheduling method, such as the first release of the highest priority (Earliest
Release First, ERF), the first deadline priority (Earliest Deadline First, EDF), up to the
earliest deadline first (Earliest Feasible-Deadline First, EFDF), the minimum relaxation
time priority (Minimum Slack First, MSF), the value of the highest priority (High-
est-Value First, HVF), etc.[7]. And thus derive some new strategies, such as adaptive
earliest end time (AED) protocol, which is based on the EDF allocation strategy, the
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transaction is divided into two groups according to predetermined control variables, the
sorting of critical value, according to the key value of the order list .

Concurrency control is to control the interaction between concurrent transactions (or
coordinated scheduling), so that the database consistency (ERTDBMS in particular,
transaction time consistency) is not destroyed. ERTDBMS concurrency control is
based on the traditional database, consider the time factor, propose a pessimistic con-
currency control, optimistic concurrency control and multi-version concurrency control
protocols. Phase locking is the most popular pessimistic concurrency control protocol,
using this method, the transaction is prohibited to access the database target before
obtaining the lock, the transaction execution is constituted by two parts, the lock and
release the lock, which Includes the suspension of priority, priority inheritance and
conditional priority inheritance and so on. Optimistic concurrency control protocol
allows the transaction barrier-free operation until all the implementation are completed,
and then verify when submission, if it is passed, submitted or restart. In the
multi-version concurrency control protocol, each data has multiple versions, reading
the transaction can read the old version had not been covered to ensure serializability,
thus increasing the concurrency and reduce the reject operation.

5 Conclusion

This paper mainly discusses the characteristics of embedded real-time database and its
transaction model and its treatment of the theory, technology and implementation methods,
including ERTDBMS features, ERTDBMS transaction model characteristics and Re-
search, the transaction model based on the replacement / compensation, the transaction
model based on value function, transaction model based on object-oriented scheduling
strategy and ERTDBMS affairs and concurrency control. Embedded real-time database
system as an user process of embedded real-time operating system, , the implementation of
its affairs in time and space must have a major conflict, how to resolve the conflict between
them can be resolved partially gradually from the improvement of transaction model and its
scheduling policy and the complicated mechanism. Therefore, the more in-depth study and
treatment of the transaction model ERTDBMS become a research hotspot and also has high
research value and practical significance.
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Abstract. Network bring further study and further increase opportunities for
people to build up a platform for learning. Learning platform is an open,
equitable and other characteristics; learners learn to use e-learning platform,
showing the individual, collaboration and unstructured features. I start from these
features, combined with study and evaluation made of the current web-based
learning platform for learning evaluation there are some problems. This learning
platform for learning to re-evaluate the content of the building, including the
evaluation of the learning environment, learning methods and assessment of
learning styles, learning attitude and emotional evaluation of network resources
utilization of the evaluation.

Keywords: Online learning, learning evaluation, unstructured learning,
academic abilities.

Introduction

With the rapid social development, information technology in people's lives
increasingly dominant, and the network learning platform for people has been build up.
However, due to the special nature of learning, the teacher's control weakened, to
make learning to be successful, in large part dependent on the learners to manage their
own learning activities. In this regard, how to have a general grasp of the situation of
self learning, and guide teachers on how to learn more about teaching has become an
urgent problem to be solved for learners and teachers. Web-based learning platform for
learning evaluation of the learning process and learning effect and to provide learners
with all aspects of learning support is a very good answer to this question. Therefore,
how to use Web-based learning platform for learning evaluation to improve the quality
of network learning has an important and practical significance.

* This study was supported by the Southwest University Teacher Education Innovation Platform
. projects.
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1 A Web-Based Learning Platform Evaluation Overview of the
Learning

Learning evaluation Web-based of learning platform is a network learning tool of
teachers and learners for mutual understanding, is a powerful tool to improve the
quality of online teaching. To evaluate the implementation of e-learning platform,
learning platform for understanding the characteristics of the learner's own
characteristics and use this platform to the characteristics of learning activities is very
important, these features are the basis for the evaluation of learning, but also help
smooth correct evaluation implementation.

1.1 E-learning Platform

Online learning is defined as "a variety of courses to users to learn, and make the
learning process records online platform." Familiar with its features, it is correct to ask
questions and make the basis for evaluation. So that learning is a fundamental change in
the learning environment provided, it is this transformation of the learning environment
in which learning has become a new way of learning, showing openness, equality,
independent of other characteristics.

1.2 Evaluation Based on Learning Platform

Web-based learning platform for learning assessment, online learning is based on the
characteristics and features to make learning presents a reasonable assessment. Many
studies have shown that learner self-evaluation can play an active and creative role,
learning to improve the quality of the individual learner. Learner interaction in the
process, they evaluate each other's role is more important when operating in an open,
students can be shared between test operations, while increasing the quality of the
learner's sense of responsibility for the job is complete, collaborative learning to
improve the ability of learners .

A wide range of evaluation methods for the assessment of this study is the most
appropriate, and the network itself provides a learning platform to implement the
possibility of multiple assessment techniques, a variety of communication tools,
collaboration tools, tools, and published faster feedback, virtual reality technology are
toward the support of multiple assessment of direction. Compared to traditional
evaluation methods, evaluation of online learning is more focused on the learner's
learning style, learning style assessment.

2 Learning Evaluation Problems of Web-Based Learning Platform

Web-based learning platform to learn the special nature of the activities of teaching and
learning activities is relatively isolated, traditional teaching and social impact of the
high demand for qualified personnel to such learning has brought some problems.
Among them, the learning evaluation is particularly prominent.
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2.1 Learning Evaluation Only on Results, the Lack of Procedural

Many of China's network of educational institutions for the evaluation of the learner
continues to follow the traditional "homework + examination" of the evaluation
methods. In this way emphasis on evaluation of learning outcomes, the learning process
of learners cared little about the learner in the learning process demonstrated the ability,
learning attitude, learning styles, and the accumulation of prior knowledge of learners
and other little attention , the lack of prediction, diagnosis and guide the development of
learner information. Lack of evaluation of the entire learning process, making the lack
of systematic study and evaluation, can not truly reflect the web-based learning
platform for learning evaluation system characteristics and, therefore, can not fully
reflect the learning of facts, lack of guidance on teaching.

2.2 The Evaluation Too Much Emphasis on Theory, Assessment Forms the Lack
of Diversity

Currently, the online education course examination is still the intellectual, academic
content-based, rote learning scores share a large proportion of the kinds of questions,
not only suited to the characteristics of open education, more and contrary to the
modern concept of online education, and thus fail to realize open education self-study,
is not conducive to learners' professional skills training, innovation and the main spirit.
In addition, too much time on the Internet to conduct an objective evaluation of the test,
for example, the results of subjective questions to assess, due to computer software
evaluation criteria in the test results there are some technical difficulties, so many
web-based learning tests using objective evaluation methods. This form only applies to
certain disciplines, for strong liberal arts and applied disciplines showed a significant
discomfort.

2.3 Learning Evaluation Is Not Flexible

In strong support of modern information technology, in order to provide all learners are
not time-limited learning opportunities, online education has moved from "the object of
open time, open space," has taken a solid step, and is exploring professional open, open
the course, teaching the open and so on. But the openness with the teaching, online
education learning evaluation is still closed, it is mainly reflected in: evaluation of the
main single, ignored by critics in the evaluation of the status and role; examination
there is "one size fits all" phenomenon.

2.4 Learning Evaluation Delay

Although Web-based learning to overcome the delay in the evaluation of transfer letter,
but the separation of its students and individual learning characteristics, inevitably
leads to the feedback time delay. This will enable learners to the knowledge and skills,
the knowledge content of the questions and problems on the job requirements is often
not timely answer, which sometimes is not well understood learning content, coupled
with space-time distance students, teachers in the learning the virtual nature of the
minds, the learner's own self-confidence and other reasons, tend to affect the learners'



246 K. Xuand Y. Du

interest in learning and learning motivation, and can not be adjusted so that students
learn the next step.

3 Re-build Web-Based Learning Platform to Evaluate the Content
of Learning

Prior learning assessment often used summative evaluation. More attention to the
summative evaluation phase of the learning outcomes, and learning itself is a dynamic
process of development, not only to conduct summative evaluation, more importantly,
the whole process of evaluation of learners learning --- the process of evaluation. The
web-based learning platform of learning evaluation is learner-centered learning to
study the background, means, methods and results achieved by all the learning process
in order to find ways for learners to study or test the quality of learning of learners.
Evaluation follows the guidance, integrity, objectivity and scientific principles, based
on these principles, Web-based learning platform, learning evaluation from the
following aspects.

3.1 Evaluation of the Learning Environment

Evaluation of the learning environment is in order to examine the status, characteristics,
problems and learners’ actual and potential to produce various effects, and these
information to teachers and administrators, the environment to maintain the advantages
and disadvantages can be excluded. We will be learning environment evaluation is
divided into three categories: environmental indicators hardware, software,
environmental indicators and indicators of psychological environment. Hardware
refers to the school principal environmental indicators hardware; software environment
indicators such as primary school teachers; psychological environmental indicators,
including the learner's own personality traits, temperament, achievement motivation.
Understand the learning environment will enable more targeted teaching, develop in
line with the actual situation of the learner, teacher training measures, individualized,
but also give full play to people's initiative, to track the learning process of
development and change.

3.2 Evaluation of Utilization of Network Resources

Utilization of network resources is the learner's understanding of learning content,
digestion, that is, knowledge of the process of constructing meaning and can always
upload your own opinion on the content of learning resources, reflection notes.
Network resources include their own courses resources and Internet resources. How
can grasp the learner a more specific level of utilization of resources, we can login by
user or IP address tracking and monitoring real-time tracking monitoring monitor
tracking to solve.

3.3 Learning Style and Ability to Evaluate

Learners in the use of some information about self-learning methods and learning
strategies, is based on their own learning style set. Learning style assessment can help



Study on the Learning Evaluation of Web-Based Learning Platform 247

learners understand their own characteristics. Under the guidance of teachers choose
appropriate learning methods and strategies to regulate their learning behavior, from
the truly achieve individual learning.

Web-based interactive learning platform and the characteristics of individual
learning, learners participate in the exchange and collaboration and academic ability is
the ability to develop basic learning ability, the ability of these two comprehensive
evaluations of the quality of learning is a test, is also a learning platform to build a test
case.

3.3.1 Evaluation of Learners’ Communication and Collaboration Capabilities
Distance learning is a two-way interaction, two-way transmission of information,
network with each other to share resources and ideas, everyone can participate in group
discussions, so that learners can learn on the platform BBS, chat rooms, Email, video or
audio conferencing systems and other interactive media network with teachers or other
learners in real-time and non real-time interaction. In learning, so that communication
and collaboration is to get learners to acquire knowledge and an important means and
motivation for learning to stimulate and maintain the results is extremely important.
Therefore, the learners participate in the exchange and collaborative learning ability is
an important criterion for evaluation of learners.

3.3.2 Evaluation of Learners’ Academic Abilities

Bloom’s target the cognitive domain is divided into six categories, namely, knowledge,
understanding, application, analysis, synthesis and evaluation. Level gradually
increased the ability of the corresponding requirement will be increased gradually
during the capacity evaluation, different situations can show different characteristics,
which, in the evaluation of capacity combined with the discipline, the same learners
face different disciplines, the ability evaluation results is not the same. Information age
requires students to have the practical ability, innovation, provide more learners to play,
the ability to display their own space, and arranged some of the development potential
of the work of learners, while learners work on the evaluation of high-quality and
timely feedback to learners, to promote more timely understanding of their learners and
make further efforts.

3.3.3 Online Learning Outcomes Assessment
Knowledge of learners study, testing the improvement of thinking skills of learners,
learner evaluation of online learning through the network achieved a measure of
learning outcomes is important to the success of online teaching standards.
Assignments and test scores is a measure of mastery of knowledge. But the purpose of
education is more important is to improve the quality of learners to improve learners
discover, analyze and solve problems. Therefore, online learners' learning outcomes
reflect the usual manifestations. By evaluating the learner's learning, on the one hand
can help learners to make better self-evaluation; the other hand, learners can help
teachers according to the situation of teaching strategies and make appropriate
adjustments.

Evaluation of learner achievement is a dynamic online learning process. In this
process, there is no time limit, or the learner can always graduate school. So that
learners can own some cases to make reasonable arrangements for their own learning,
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so as to achieve the best learning results. Dynamic assessment of learning outcomes of
learners for learners can provide a comfortable learning environment so that students
practice reasonable arrangements for examinations or the time. In addition, online
learning is not just the final results of the assessment, which also includes learner
engagement in learning, learners complete the job as well as participate in discussion of
the situation, etc., to achieve the diversification of evaluation. In this multi-factor,
multi-level evaluation of complex issues, the use of fuzzy comprehensive evaluation
method can often be more reasonable and comprehensive results. Fuzzy comprehensive
evaluation method is applied to the evaluation of fuzzy mathematics to solve the
multi-factor fuzzy data under the premise of a comprehensive problem. Using this
method of evaluation can truly reflect the learning outcomes of students online.

4 Conclusion

Compared with the traditional evaluation of learning, learning platform, web-based
learning evaluation has its own particularity, the learners learn and teachers have a
great help to teachers and students can get in the shortest possible time and traditional
learning almost the same feedback. Of course, Web-based learning platform to learn
the specific implementation of continuous evaluation, with the continuous
advancement of learning, technology continues to develop, will start to appear some
problems, we continue to develop only constantly to explore, to be able to timely to
solve these problems, so that learning can go on to better evaluate the system continue
to grow and develop.
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Abstract. This paper built a common performance appraisal system that based
on comprehensive research of scholars at home and abroad to public service
units performance appraisal, including assessment indicator framework,
weight-variable of organizations performance appraisal. The weight-variable
model of public service units performance appraisal can evaluate the result
quality, help to reward the excellent and publish the inferior and overcome the
disjoint between performance and strategy.
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1 Introduction

In the planned economic system, Our country’s public service units have very obvious
government characteristics, because they belong to the government, and they are de-
rivatives of the government. With the establishment of market mechanism, more and
more contradictions and problems appeared just because of the excessive attachment of
the government. Since 1980s, The Public Service Units have carried out various forms
of reform. However many problems still haven’t been solved, what’s more many new
problems appeared in the new situation. Among them the most important thing is how
to improve the efficiency of the Public Service Units in the changing market envi-
ronment, which is directly connected with the work efficiency and service quality of the
Public Service Units, and the enhance and improvement of efficiency is the starting
point and destination of performance evaluation.

In the background of this situation, Research of our country’s Public Service Units
performance appraisal has important meaning to improve the efficiency and promote
the reform of our country’s Public Service Units. First, We should make some theory
and practice discussion in order to make our country’s Public Service Units perfor-
mance appraisal get into the scientific, standardized, institutionalized track. Second,
with the background of the globalization, it can drive things as follows: Improving the
management of the Public Service Units, changing the management concept, improv-
ing the work efficiency and management ability and the ability to respond to of Public
Service Units.

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 249-P58]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



250 X. Zhou, M. Jin, and P. Ling

2 Study Document Summarize of Internal and External

The name of “Public Service Units” exists only in our country, Its basic characteristics
is hosted by country, public welfare and the special field of activity. There is no ap-
pellation of “Public Service Units” in foreign countries. However , the Public school,
the Public hospital, the public library, the public museum, the public research institu-
tions and so on also have the same basic characteristic of our country’s Public Service
Units. So our country’s institution is equivalent to “Public institutions” or ‘“Public
Organization” in Overseas.

Through the study document of internal and external, we can summarize the
progress and the theory degree of Public Service Units performance evaluation at
present.

2.1 Research Degree

“New public management movement” of foreign countries, and the reform of Public
Service Units since 1980s can be regarded as the beginning mark of theory and practice
performance evaluation in the world. Trough 20 years development, Public Service
Units performance appraisal of our country has accumulated a solid theoretical foun-
dation and rich practical experience, but at present Public Service Units performance
appraisal has not formed a complete and systematic theory. Even so, based on the
Government and enterprise theory, we still can form the basic knowledge of the targets,
standards, indicators and methods of the performance evaluation.

2.2 Development

1) values appraisal: Comprehensive development from “3E” “4E”to“Quality”,
“Service first”, “Responsibility”.

2) The diversification of evaluation subject: the development from evaluated by
Government or institution it self, to evaluated by Intermediary organization( third
party) or by the public.

3) Evaluation Framework: It has experienced a developing process from focusing
on the results, to focusing on the process and efficiency of input and output, finally to
the connection of performance appraisal strategy and quality.

4) Evaluation methods: In several common evaluation methods in practice at home
and abroad. balanced scorecard has been widely used because of its following bene-
fits: comprehensive, systematic, strategic, benefit to find the gap and so on. In partic-
ular, balanced scorecard is tissue performance evaluation method which has been
widely used. What’s more, With its simple and practical, rigorous scientific characte-
ristics, Common public organization assessment indicator framework in Europe is
taken seriously.

5) Evaluation index system: Public Service Units performance appraisal is divided
into two categories: The first is special use type, evaluation index system is
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established based on the difference between the industry and region of Public Service
Units. The advantage is specific, pertinent, benefit to further study. But the disadvan-
tage is that there is no general form, so it is not benefit to the promotion and lateral
comparison. The second is universal type, such as common public organization per-
formance appraisal in Europe. The advantage is it is benefit to sum up experience and
promote comprehensively, but the disadvantage is that it can not reflect different situ-
ations in different Units, because it is too vague and general. So we should add new
index which can reflect different situations in different Units when we use it.

3 The Contraction of Public Service Units Evaluation Indicators
System

3.1 Public Service Units Performance Appraisal Dimension

With the aid of Balance Mark Card we divided Public Service Units performance
appraisal into 4 dimensions.

1) The public interest of Public Service Units. The basic value of Public Service
Units performance appraisal lies in the realization and promotion of social public
interests, which is decided by the public interest. 2) Public satisfaction. Public Service
Units is service provider, then citizen is the consumer of public service. 3). Internal
process. The internal process of public service units is the foundation of providing
service and realizing benefits, for the purpose of obtaining public interest success, we
should satisfy the public demand by creating new public product and service ,So
Public Service Units should optimize internal process. 4) Learning and Innovation.
Learning and Innovation is the foundation of achieving the long-term public interest
and achieving improvement. The other 3 dimension is the disparity in public benefits,
public satisfaction and internal process, While Public Service Units can make up the
disparity by learning and innovation.

3.2 Index System of Public Service Units Performance Appraisal

Every evaluation index is corresponding to the best performance standard In order to
express the connotation of index, example is established under evaluation index(third
grade indexes), example can list representative behavior or case which can express
index connotation.

To different Public Service Units, Referring to same evaluation dimension, bur
evaluation index is different. This is decided by complicated Management Objectives,
special Product Form, multidimensional product form, price mechanism. So the es-
tablishment of evaluation index is the hardest and most difficult work in the estab-
lishment of evaluation system.

The following is Indicator System of Public Service Units Performance Appraisal
Indicators in XX province as Table 1.



252

X. Zhou, M. Jin, and P. Ling

Table 1. Indicator system of Public Service Units Performance Appraisal

. . . Evaluation
Dimensionalities . . N .
( the first grade Indicators mst(mc.es o
. (the second grade |(the third grade indictors)
indictors) e
indictors)
the extent of budget execution
economic The extent of financial goal completion
Benefits Ability of meeting and balancing all stakeholders ' financial interest
Activities of increasing profits
The Units’ impact on the local, national and international society
Quality and frequency of the Units’ communication with local orf
social partners
Social ~ Benefits |moral behavior of organization
mass participation
Public Benefits to support social vulnerable groups
to combine Social changes Organization’s own functions
The extent of the integration in the principles of sustainable devel-
opment and group decision-making process
Ecological To accc?rd With environmental protection standard )
. To avoid making harassment and damage to the public and to guar-
Benefits .
antee public safety
Considering environmental and natural protection indeci-
sion-making
degree of satisfaction with overall image of their organization
customers degree of satisfaction with customer’s Participation

satisfaction degree

degree of satisfaction with Service accessibility
degree of satisfaction with products and services

degree of satisfaction with the whole organization

the public Employee degree of satisfaction with the management and the Management]
satisfaction  [System degree of satisfaction with work conditions
degree degree of satisfaction with the development of their careers and
skills
Other relevant
Indicators
manpower and human resources which the units should put into the
input-output  [set work
efficiency manpower and human resources which the established service
provided need
the degree of implementation of the public goal
the degree of  |Service commitments are clear and Implemented them completely
process implementation |emergency measure are clear
to make goals and responsibilities clear and complete them
To continuously Design, manage and improve the process
P - To develop the products and services which are based on Customers
rocess .
. or the public
improvement

To make Customers or the public participate in the Process im-
provement

Learning and
innovation

Human Resources

To Manage and improve human resources on the basis of Organiza-
tional strategic planning

To Improve and develop the abilities of employees and to encour-
age them to participate

Monitoring knowledge and resources which can be used by the

Innovation organization

Resources To ensure that the employees have enough innovational knowledge
and resources

Innovation Monitoring the signal of internal changes

impetus

Monitoring the signal of external technological changes
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3.3 The Methods of Scoring in Public Service Units Performance Appraisal

Referring to the European Union's universal Appraisal framework, we build following
scoring methods -- Stimulation-factors appraisal scoring method and Results-factors
Appraisal method. In Appraising Result factors to which Organization activities lead,
the actual achievement firstly must be considered, meaning while comparison with the
same business and the progress also have to be taken into account. In evaluating the
actual achievement, horizontal comparison with Benchmark and the starting point and
progress all need to be considered. Stimulation factors are Conducts or activities of
organization. The degree of progress about conducts and activities (also called PDCA )
should be appraised according to the rule of Total Quality Management (TQM) in
evaluating Stimulation factors.

In our designed institution performance evaluation indictors system, Public benefits
and the public are Result factors; learning and innovation are Stimulation factors. In the
second grade indictors of the Process-factors system that is relatively special, in-
put-output efficiency is Result factor; however the degree of implementation and
Process improvement are Stimulation factors. Specific details are given in the follow-
ing table 2 and table 3. (3- means pass, 4-good, 5-excellent)

Table 2. Stimulation-factors appraisal marks

marks expressional behaviors

1 planning correlation method (plan)

2 planning and doing correlation method (do)

3 planning doing and checking correlation method (check)

4 planning and doing correlation method, while evaluating and adjusting

accordingly them on basis of the exemplar dates (act)

5 planning and doing correlation method, evaluating and adjusting accordingly
them on basis of the dates ,also integrating The whole process above into
the whole system

The reasons why the evaluation result was given

Table 3. Results-factors Appraisal marks

marks expression

1 The results have showed the poor and stable tendency

2 The results have showed moderate progress

3 The results have showed Substantial progress

4 Having gained outstanding results which are fine, compared with their own
goal.

5 Having gained outstanding results which are fine, compared with their own

goal and other related units # exemplar

The reasons why the evaluation result was given

3.4 The Model of Public Service Units Performance Appraisal

3.4.1 Weight-Variable Theory
One of The performance evaluation methods that are generally used nowadays in china
is weighted sum (called Invariable Weight Appraisal (IWA) in following) in which
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Weights are set on terms of Relative Importance of all kinds of Indicators that are
invariable .however Mr 1li hongxing etc appointed that if only the importance of weights
was considered and the predilection for the equilibrium level of appraisal value was
neglected , sometimes the way of making Performance Appraisal like that would result
in getting an unscientific decision[1]. The IWA's bluntness of the advantaged and
disadvantaged items that are used in Performance Evaluation makes the evaluation
results centralizing and averaging . Most of Public Service Units Performance Ap-
praisal results are pass level (Generally there are four levels — fail.pass.good and ex-
cellent ),which lead to the difficulty with distinguishing the results good and bad. The
phenomenon above can be explained by Invariance of weights or IWA, from the point
of view of its computing Technique. Total scores can exceed mean level under the
conditions of giving up IWA and changing invariable weights according to the deviate
degree of extreme value from the average.

As the one-sidedness of Invariable Weight Appraisal always appears in practical
decision, the Weight-Variable has begun to be taken into account seriously. Many
papers about the research into eight-Variable Model appear at home and abroad, in
papers[1-3]," weight-variable thought" were putted forward; in papers[4-8] the meth-
ods of building up balance function --including three types, Penaltical Variable Weight
.inspirational variable weight and Mixed variable weight; in papers The comprehensive
evaluation model with variable weight was set up. In a word, abundant literatures
provide theoretical basis for our Establishing variable weights model.

3.4.2 Establishing Model

In this paper, a fuzzy AHP analysis model that is based on Variable weights will be
established On the basis of the properties and characteristics of Public Service Units
Performance Appraisal in practice. Analytic Hierarchy Process.fuzzy evaluation
method and Weight-Variable Theory are Theoretical Basis of the model. As well as
fuzzy evaluation method and Analytic Hierarchy Process that are mixed congenitally,
variable weights are put into the model, which lead to a new Public Service Units
Performance Appraisal model.

1. Determining variable weights

Variable Weights which are based on invariable weights change and move according
to imbalance of indicator values. Referring to the paper[11] ,we have built up the
following Calculation Formula of weights.

n
wi(x,x,))=wOx Y w Ox ey
k=1

In the Formula, wi is the variable weight of factor I, xi is indicator value of appraisal
factor I.

Generally, when only a little imbalance of indicators is taken into account, o> 1/2 is
put to use; when serious defects of some factors could not be accepted, a< 1/ 2 is
applied; when a=1, the model is equal to Weight-Variable type. The unreasonable
phenomenons in which too many appraisal factors and too low appraisal value result in
evaluation are effectively resolved because of the use of variable weights. Considering
the severity of performance appraisal, and in order to simplifying calculation, we assign
all of ‘a’s as 0.2. Indictor characteristic values need to be standardized before
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Calculating Variable Weight, when their dimension is not standardized and value range
is not same.

In determining weight values, indicator’ invariable weight is assigned as 0.3, indi-
cator value as 40, the weights of other factors in the same system has been given, a=0.2.
According to Formula (2), its weight value, w2, is presented in the following.

1

5
0) _0.2-
W2 (x1,...x5) = 0.3 x0.40. 2- 1/ 2 i %" 2939 )

It is presented that Variable weights are used because of the lower this factor value,
which makes the weight value rise.

2. The process of Multi-level variable weight assessment methods (Analytic Hier-
archy Process)

Referring to the paper[5] and Public Service Units Performance Appraisal sys-
tem we have built , we present the process of Weight-Variable ap-
praisal—two-hierarchy multi-dimensional appraisal as example.

(1)To establish two-hierarchy Multi-objective system which separate General ob-
jective performance into four goal sets{ V1, V2,..., Vn } ViNVj=®,i#. Vi is further
separated into { V1i, V2i,..., VKkii}, so obviously there are ki factors in Vi.

Solving:

The set of General objective performance Appraisal V (Matrix) is presented by Table
4. bij is factors of The set of Appraisal V which express the membership degree of
original scores.

Table 4. The set of General objective performance Appraisal V (Matrix)

0.1 0.5 0.2 0.2 0
0.1 0.3 0.5 0.1 0
0.2 0.5 0.3 0 0
0 0.3 0.1 0.6 0
0 0.1 0.6 0.3 0
0.2 0.2 0.3 0.3 0
0.1 0.6 0.3 0 0
0.1 0 0.3 0.6 0
0 0.3 0.7 0 0
0.2 0.6 0.2 0 0
0.4 0.5 0.1 0 0
0 0.3 0.6 0.1 0

(2) To make the second grade Weight-Variable appraisal of kis in Vi on m levels
(5,4,3,2,1)of appraisal results

First, Weight-constant Vector W =(W1,W2,...,Wn),0< Wj<1,zl W =1 (p=

1.2,...,n), Weight-Variable vector w changes around Weight-constant.

Solution: Known first constant weight W1 =(0.3,0.35,0.15,0.2)and second
weight W2=(0.4,0.35,0.25,0.4,0.3,0.3,0.3,0.5,0.3,0.3,0.2,0.5)

Conclusion of Variable Weight, unification of evaluation and specification of
weight value, according to formula (5-1),secondary Variable Weight is
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W2b=(0.41, 0.36 ,0.23, 0.42 ,0.31, 0.27 ,0.23 ,0.52 ,0.26 ,0.28 ,0.17 ,0.55)
W2b=(0.41, 0.36 ,0.23, 0.42 ,0.31, 0.27 ,0.23 ,0.52 ,0.26 ,0.28 ,0.17 ,0.55)
Secondly, establishment of secondary Variable Weight evaluation Matrix R2b.

W 1i B ]Ti
W, B
R“: 2072 = (”1,-”’2:' ..... V,“‘-)T (3)
W mi B r:i
(i=12...n)
Among them, W, =W'"WW?w.W"s)  row vector of Bi is B1i,B2i,...,.Bmi, com-
posed by bij

Solution: Know from calculation, secondary constant Weight evaluation matrix R2
and secondary Variable Weight evaluation matrix R2b.

The calculation of secondary constant Weight evaluation matrix ,is change Varia-
ble Weight (3-3)into constant Weight, the result is in table 5

Table 5. Secondary constant Weight evaluation matrix R2

0.4 1 0.875 0.4 0
0.666667 0.666667 0.75 1 0
0.166667 0.6 0.6 1 0
0.4 0.6 1 0.166667 0

The calculation of secondary Variable Weight matrix is based on (3-3),the result is
in Table 6

Table 6. Secondary Variable Weight evaluation matrix R2b

0.4 1 0.895528 0.4 0
0.638765 0.638765 0.728494 1 0
0.166667 0.442897 0.5 1 0
0.333333 0.501907 1 0.166667 0

(3) n subgoal in V on m evaluation grade ,Weight-Variable Comprehensive
again, obtained, get first decision matrix R1b.

R1b=WR2b “4)
Among them W is first Weight-Variable, we get it from (3-1)

Solution:

From (3-1), first evaluation Weight-Variable W1b=(0.315, 0.34, 0.129, 0.212).

Finally we obtained first evaluation Weight-Constant matrix R1 and first evalua-
tion Weight-Variable matrix R1b.

R1=(0.667 , 0.857 , 0.857 , 1.000 , 0.000),Finally we obtain the value of
Weight-Constant evaluation is 3.35 through reducing calculation
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R1b=(0.639,0.857,0.857,1.000,0.000), Finally we obtain the value of Weight- Va-
riable evaluation is 3.338 through reducing calculation.

Visible, finally the value of evaluation is decreased, Disadvantage exist in the nuit.

(4)Disadvantage judgment.

The establishment of Weight-Variable Model means that it not only give out the
total score which is different from constant weight; but also can find out the reason that
causes changes, The factors which can improve the total score is called “advantage”,
The factors which can reduce the total score is called “advantage”. We should find out
“disadvantage” in order to improve organizational performance of Public Service
Units.

The judgment of disadvantage is as follows: General evaluation relative to constant
weight, we can believe that it is the factor which weight is bigger that changed the
general evaluation. If the objective evaluation value of the factor is low, while the
general evaluation come from variable weight is smaller than that from constant
weight, then we can judge the factor is “disadvantage”.

In this example, the result calculated before, secondary constant weight W2
=(0.4,0.35,0.25,0.4,0.3,0.3,0.3,0.5,0.3,0.3,0.2,0.5), and secondary Variable Weight
W2b=(0.41, 0.36 ,0.23, 0.42 ,0.31, 0.27 ,0.23 ,0.52 ,0.26 ,0.28 ,0.17 ,0.55).From the
contrast we know that the fourth and the last item of Variable Weight is bigger than
constant weight, but both of them are in the lower level of evaluation, so we can call it
“disadvantage”.

4 Conclusion

We get the following conclusion through the model:

1)Introduction of Variable Weight, the result from it is different from constant
weight. The evaluation results from Variable Weight affected by equilibrium of the
date, that is to say items of high score or low score have greater impact on evaluation
results. Based on the principle, we find that the advantage or disadvantage item can
avoid the centralized or average evaluation results; what’s more this method can find
out the key of next work.

2) Fuzzy evaluation method which apply to Public Service Units performance ap-
praisal provides the possibility of Objective Evaluation, it has solved the problem of
qualitative project evaluation and comprehensive evaluation affected by many factors.

3) Analytic Hierarchy Process(AHP) mix Fuzzy Evaluation and Weight-Variable
together, so we can build new model by the framework of AHP. The reasonable eval-
uation logic and mature Processing Method of AHP provide us with solid platform.
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Abstract. Cloud computing is a new computing model, which focuses on user
and affords powerful data storage and web service functions. Cloud computing
will have influence on many aspects of library. This paper describes the meaning
of the cloud computing and library consortium, the application about cloud
computing in the university library consortium, and made some comments and
suggestions on cloud computing applications in the university library
consortium.

Keywords: Cloud Computing, Library Consortium, University Library.

1 The Meaning of Cloud Computing

Cloud computing is a super-computing model based on Internet, which is stored in
personal computers, mobile phones and other devices on the wealth of information and
processing resources together and work together [1]. The basic principle of cloud
computing is distributed computing by making a large number of distributed
computers, rather than the local computer or remote server, the library data center
operations will be more similar to the Internet. This makes the library will be able to
switch to the needs of resources application, according to the demand access to
computer storage system.

From a technical perspective, the realization of the basic functions of the cloud
computing depends on two key factors, one is the data storage capacity, the other is the
distributed computing power. Therefore, the cloud computing "cloud" can be further
subdivided into "storage cloud" and " calculation cloud ", that "cloud computing is
storage cloud and calculation cloud." "Storage cloud" is a large-scale distributed
storage systems. "Storage cloud" is for the third-party users to open memory interface,
the user can purchase according to their needs to the appropriate capacity and
bandwidth. "calculation cloud" includes parallel computing and resource virtualization.
The main significance of virtualization is with less resources to do more. Introduced in
the calculation of cloud virtualization technology, is to seek to run on fewer servers for
more parallel computing, the cloud computing resources which are applied to the fast
and optimized configuration.
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2 Library Consortium

Library Consortium refers to the number of libraries in order to achieve resource
sharing, the purpose of mutual interest, combined with relevant information resources
system, according to a mutually agreed protocols and contracts, in accordance with
uniform technical standards and procedures, implement a or more cooperative function
of the joint [2]. Library consortium is an important modern library organization form, it
is mostly the same type of cooperation between libraries, it can be combined between
different types of libraries. The purpose is to solve the contradictions of individual
libraries can not solve the shortage of resources and conflicts between the needs of user
information problems in the modern environment, which is in the mutual interests of
all parties within the Union Library, in the enjoyment of rights, but also undertake
corresponding obligations.

Early in the 20th century from the late 50's to share documents, interlibrary loan
books and periodicals had just introduced a simple model species, more recently, the
rise of library consortia model has shrunk, the United States and other Western
countries have formed regional Library Alliance. Regional Library is a regional library
for the joint coordination center of the organization. Construction began in China's
Library Consortium late 1990s, the provincial, city, area-based unit, and then extend to
larger areas, mainly in the China Academic Library System, the National Science and
Technology Library, literature resources in Shanghai Collaboration, Tianjin, Jiangsu
and other places on behalf of the alliance of the University Library. After ten years of
development, coalition-building has made great progress, but still in its early stages, the
number is also one of the few in the international consortium of library consortia, only
CALIS is a member.

3 The Application of Cloud Computing in the University Library
Consortium

3.1 Cloud Computing for the University Library Union Brought More
Convenient, Secure Service

Cloud computing provide the most reliable, most secure data storage center for the
university library consortium. We do not have to worry about data loss, virus attacks
and other problems. Many people feel that their data is only stored in the visible,
tangible computer was the most secure, is not the case, your computer may be because
they do not accidentally damaged or virus attacks, resulting in data on the hard disk can
not be restored , and then have the opportunity to make contact with your computer may
use a variety of opportunities for criminals to steal your data. However, cloud
computing strict rights management strategy can help you to safely share with the
people you specify the data. In this way, you do not spend money to enjoy the best,
most secure service, even more than saving money in the bank is also convenient.
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3.2 Cloud Computing Can Easily Realize the Data between Different Devices
and Application Sharing, Can Easily Realize the Museum and the Museum
of Data Sharing

The University Library now has a diverse and complex equipment characteristics,
cloud computing equipment, taking into account the different methods of a wide range
of data synchronization, complex operation, in which many different devices to a
preservation and maintenance of the latest contact information, the library needs to pay
countless time and effort. At this time, we will use cloud computing to make everything
easier, network applications in the cloud computing model, data is only one, save in the
other side of the "cloud", you only need all the electronic equipment connected to the
Internet, can simultaneously access and use the same data. So you can achieve a deeper
level of the library of data sharing.

3.3 We Can Achieve Union between the Joint Purchasing of Digital Resources in
the Cloud Computing Environment

On the common database, you can use Group buyout approach, the Alliance to bear the
full cost, for members of the museum free of charge; for more integrated database, you
can use Group buy-out, cost sharing by the Centre and members of the union; database
for thematic , can be negotiated by the group, members of the union need to buy. To
establish a performance evaluation system of digital resources, the cost of the database,
content, utilization, and other services to assess the situation. Resources and build on
the purchase of resources for integration of resources, to establish a unified search
platform Museum.

3.4 Library Consortium Share a Hardware and Software Resources among
Cloud Computing Services

University Library can be carried out cloud services, purchase of automated integrated
systems, database development software, hardware deployed in data centers or libraries
with better conditions, a rental service for the members of the museum, take advantage
of hardware and software resources within the Union, small library with a smaller cost
can be automated or integrated systems to manage the database to build their own
characteristics.

3.5 The Union as the Center Set Up Several Regional Consortium

University Library Interlibrary can grant general read cards, the library can be carried
out conditional interlibrary booking service. In the Union's development, based on the
geographical union can be established near the library, library open to readers of the
members of the literature review, lending, electronic reading, printing and
photocopying services, logistics and transport through the books. The union can carry
out the original foreign language periodicals and electronic resources coordinated
establishment, the combined reference and consultation work and joint science and
technology novelty search, according to area and subject complementary advantage,
implementation area of university document resources and knowledge sharing.[3]
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The emergence of cloud computing model, not only to the university library alliance
brought opportunities, but also give us the future of cloud computing applications in the
Library Association have endless source of fascination, the cloud computing applied to
the university library, not only can improve resource utilization, conservation of
resources of the member libraries can also be brought to a new cloud computing
applications. At present, although cloud computing applications still in the exploratory
stage, I believe that with the cloud computing applications in other fields mature, the
library will also have a bright future.
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Abstract. It was found out that Hainan's county tourism development level was
low with large internal diversity. County tourism development level was closely
related with its geographical site, economic development level, tourism
resource quality and policy support. It was suggested that Hainan county should
take the significant opportunity of International Tourism Island construction,
and pay much attention to transportation, marketing and tourism service
improvement in order to achieve better achievement.
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1 Related Concept

1.1 County

County is a specific form of a region, it is an administration concept including
administrative units of town, township and village. County is the closest geographic
space combining city and countryside, it is basic administrative region which is
relatively of independence and integrity. It is an important component of China's
administrative unit. The total land area of county occupies 94% of all, total amount of
population takes up 85.3% of whole, and its GDP was 63.4% of whole. County
studied in this article is regional space on the basis of administrative unit at the county
level, which would focus more on its social comprehensive properties rather than
administrative one.

1.2 County Tourism

County tourism was relative to regional tourism, it is a level of regional tourism.
Based on definition of county, county tourism could be defined as tourism activity
carried out in the administrative level of county. Because of the specialty and
importance of county in Chinese administrative structure, in addition, tourism
industry is am important component of county economy, the development of county
tourism plays an important role in improving city's image, demonstrate attractive
investment environment, promote regional specialties and dealing with
unemployment. To enhancing tourism industry within county can drive local
economy development[1], hence, county tourism was gradually thought highly of.
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2 County Tourism Development Situation

County studied in this article contains sixteen county-level administrative area. The
total area of county is 31129.58 km2 which takes up 88% of whole land area of
Hainan. Its population is 6.3155 million which was 73% of all[1] Development of
county economy will impose vital influence on whole economy of Hainan. From the
establishment of special economic zone, Hainan has been practising small
government, large society, a special administrative system which means provincial
government directly in charge of county government. Influence of county's
developmentt on whole economic entity becomes larger and larger, showing that its
development is of significance to that of Hainan.

2.1 Overall Situation of County Tourism Development in Hainan

Achievements were achieved on the aspect of county tourism from the time special
economic zone was established. According to Statistics yearbook 2010, total amount
of county scenic spots tourists was 7240329 in 2009, taking up 42.3% of that of all in
Hainan. There is 25 high level (A level and natinal park) scenic spots in Hainan's
counties, occupying 65.79% of all. It shows that tourism construction in Hainan was
incrasing rapidly. However, it can also be seen from other indexes that profitability
was low, and ratio of tourist population and ratio of tourism resource number was not
match, showing that county tourism development level is still low and there is much
more potential waiting for grubbing.

Table 1. Font sizes of headings. Table captions should always be positioned above the tables.

. . . Operation Tourist
. Tourist p (?pulatlon No.of nghly Touris Revenue of population of

Region of Scenic spots Qualified - .

(person trip) Scenic Spots thotel  Scenic spots tourist hotel

P P P (million) (person trip)
Provine 17108844 38 440 865.12 16410952
County 7240329 25 174 201.40 5875981
Ratio
(%) 4232 65.79 39.55 23.28 35.82

2.2 Analysis on County Tourism Development Level in Hainan

Tourism development characteristics of each counties can be found out through analysis
on relative indexes. Data in table below are come from Statistics Yearbook 2010, GDP per
capita, number of tourist hotel(TH), tourist population of tourist hotel(TPTH), tourist
population of tourism scenic spots(TPTSS), operation revenue of tourism scenic
spots(ORTSS), and number of highly qualified tourism scenic spots (HQTSS) were
selected as original data. Because dimension of these indexes was different, in order to
eliminate shielding effect between data, it is necessary to have normalization on them.
Range normalization transformation was used, its formula is as shown below:

Bi=(Ii'Imin)/(Imax'Imin) . ( 1 )
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In this formula, Bi is normalized value, Ii is original value, and Imax , Imin is the
maximum and minimum original value in its line[2].

Obvious Individual Tourism Development Differences within County. From the
view of tourism scenic spots operation revenue, difference of index value between
Lingshui and Wuzhishan, which ranks No. 1 and No.6 respectively, is 0.97. From the
view of tourist population of tourist hotel, difference of index value between rank first
county Wanning and the second county Qionghai is approximately 0.7. These kind of
thing happens here and there, showing that there is large differentiation of tourism
development level within counties in Hainan.

Low Overall Tourism Development Level within County. It is shown in Table 1
that overall tourism development in Hainan's county is low, and it is proved by data in
Table 2. It can be found that index value of most counties is lower than 0.2 by
comparison of tourist population of tourist hotel and tourist population of tourism
scenic spots, showing a low level of development.

Table 2. Statistics of county tourism development index(DI)

GDP No. of No. of

Area per capita TH TPTH TPTSS ORTSS HQTSS DI
Wuzhishan 0.0711 0.1087 0.0602 0.0079 0.0298 0.1667 5
Wenchang 0.7262 0.2174 0.106 0.0047 0 0.1667 5
Qionghai 0.8303 0.5435 0.3049 0.6314 0.8164 1 6
Wanning 0.3957 1 1 1 0.9018 0.8333 6
Ding'an 0.08 0.087 0.0813 0.0967 0.5199 0.3333 4
Tunchang 0.0803 0.087 0.0157 0 0.0151 0 1
Chengmai 0.6059 0.1087 0.0442 0 2
Lingao 0.4645 0.0652 0.0118 0 1
Danzhou 0.2865 0.3261 0.1664 0.0572 0.0749 0.6667 5
Dongfang 0.8887 0.087 0.0414 0 0 1
Ledong 0.0061 0.1087 0.0098 0.0041 0.0013 0.1667 1
Qiongzhong 0 0 0 0.0011 0.0003 0.1667 1
Baoting 0.0579 0.087 0.0519 0 0.1667 1
Lingshui 0.1264 0.2609 0.2719 0.342 1 0.3333 5
Baisha 0.1547 0 0 0
Changjiang 1 0.0435 0.03 0 0.1667 2

2.3 Spatial Structure Analysis of County Tourism Development Level in
Hainan

Tourism development index I was chosen as indicator evaluating county tourism
comprehensive development level. Tourism development is sum of number of index
ranks in top seven. Mapinfo was used to form schematic for county tourism
development index differentiation in Hainan (Figure 1).

It can be clearly seen in Figure 1 that counties whose tourism development index is
relatively high are centralized in Qionghai, Wanning, Wenchang, Lingshui, Danzhou,
Wuzhishan, and Ding'an. Seeing from the point view of spatial distribution, number
of those counties located in eastern Hainan is five, Danzhou locates in western
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Fig. 1. Schematic for County Tourism Development Index Differentiation in Hainan

Hainan, and Wuzhishan locates in the middle of Hainan. It demonstrated that
important tourism area centralized in eastern region, besides, counties in middle and
weatern region represented by Wuzhishan and Danzhou also developed well.

The other nine counties, whose tourism development index are fall in between 0
and 2, are considered as low development level area. It was shown that tourism
development level among different counties was uneven, and it was also proven that
spatial differentiation was existed

3 Analysis on Effecting Factor to County Tourism in Hainan

3.1 Geographic Location

There is much relationship between county's geographic location and its tourism
development level. The uneven tourism development of eastern, middle and western
Hainan is one of basic characteristics of county tourism in Hainan. Tourism
development bipolarity in Hainan is apparent, tourist access to Hainan through two
landing cities, Haikou and Sanya, while most of county tourists also enter from
Haikou and Sanya. What we can find in the figure is that cities whose development
index was high are centralized in eastern part of Hainan, because transportation of
eastern expressway is well and there were many tourist routes between Haikou and
Sanya, in addition, island tour was massively practised. It helped a lot to the
accessibility of Wuzhishan to build highway. It can be seen from Figure 1 that area
which is close to Haikou or Sanya is developed better. So, distance between county
tourism resources and central cities is an important affecting factor to county tourism
development.
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3.2 County Tourism Development Level

County economic development level is positive correlation to its tourism development
level. Cities and counties which have higher number of tourism development index
are concentrated in eastern coastal developed area, the other area, Danzhou and
Wuzhishan, are located in central zone of western and middle region with higher
development level than other counties in its region, respectively.

3.3 Number of Tourism Resource

It is shown in Table 1 that Qionghai, Wanning, Lingshui, Ding'an, and Danzhou are
counties owns many high level tourism scenic spots, in contrast with Figure 1, it was
found that counties owning higher tourism development index and counties boosting
of many tourism scenic spots are almost the same. Tourism attractions is key part in
tourism. Hence, it becomes important for counties owning much tourism resources to
developing these qualified tourism resources to be qualified tourism resorts.

3.4 Policy Support

All five county-level cities is area where county tourism developed well. In the
system of county-level city, many policies can be practised easier. At the same time,
counties which have better urbanization have better supporting facility. And it was
found that there are tourism related website in some eastern cities' governmental
website, such as Qionghai, Wenchang, Wanning, it pushed development of local
tourism.

4 County Tourism Development Strategy

Under background of establishing International Tourism Island, a big change would
be promising in Hainan. Tourism industry in Hainan can also take opportunity and
develop much better and faster. There are some factors influencing Hainan's county
tourism development, hence, attempt can be made focusing these aspects.

4.1 Transportation Should Be Improved

Construction of high-speed rail around Hainan is a hallmark events in transportation
construction. Operation of east part of high-speed rail brought opportunity to counties
along the line and gave them better location, and hence, it could weaken shielding
effect of Haikou and Sanya and drove the whole eastern part a common prosperity.
What's more, counties in middle of Hainan, such as Ding'an and Baoting[3], were
associated developed. Another function of eastern part of rail is public transportation
among cities, which would bring counties closer and bring in more frequently flow of
human and material. Fact that tourist can make a return journey within half a day can
push county tourism a better development for it brings in big amount of local tourists,
and expand tourist routes deep in counties. Haitun express way, two bridge and one
road in Wenchang further tightened relation between counties and cities while its
transportation within counties are still waiting for improvement[4]. It was found when
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undertaking a research in countryside of Hainan that countryside high way net was
basically finished. However, most of the road's width was only 3 to 4 metres and road
hardening was not completed yet, in addition, lacking of money and management,
roads connecting county and tourism scenic spots exists potential safety hazard. In the
future, it should be a focus to deal with problem of transportation within counties and
form a high quality and multi-level transportation net.

4.2 Marketing Should Be Intensified

Time of Good wine needs no bush has past. Nowadays, to get higher market share,
what we need is reasonable publicity. Counties in Hainan boosts of abundant of
tourism resources, each counties has their own specialties. So what should be done is
develop and demonstrate its own specialties specific to tourism market and carry out
depth marketing. Influences should be impose and broaden by the use of festival
advertising, Internet, and media. Integrate and popularize tourism resources within
counties after well planning. Internet would be main marketing approach, so it would
be a important choice for counties to take advantage of tourism resources and promote
it in Internet.

4.3 Service Should Be Improved

First of all, a series of high quality tourism resort and scenic spots should be build up.
After beginning of construction of International Tourism Island, there begins lots of
large project, the biggest problem was no longer capital shortage but how to position,
find out own specialty and build creative scenic spots. Then, because county's
economic development level was not high with tourism reception facility need to be
completed, besides, characteristic of county tourism was different from coastal
tourism with different tourist demand, which is focusing more on nature and different
life in village, facilities built should be paid more attention to express idea of nature,
ecology, and health. Lastly, attention should be paid to training of tourism talents.
Talent absence exists in family hotel, rural inn, and tourism scenic spots. Advanced
operation idea is hard to practise in family operation mode. Specialized talents would
be a driving force to Hainan's county tourism development.

S Epilogue

It is an important opportunity for tourism development in Hainan to construct
International Tourism Island, especially under background of pour tourism
development foundation and different development level. Improving transportation,
practising depth marketing, and improving tourism service are approaches to push
county tourism development and bring county economy a lasting and healthy
development as well as make contribution to International Tourism Island
construction.
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Abstract. Human resource (HR) flexibility is vital in entrepreneurial ventures
that need to respond to the changing challenges of growing the new business.
This paper discusses the human resources flexibility concept, classification, and
flexibility firm model, the goal is to provide a theoretical reference for human
resource management. Future research directions based on this model and
practical applications are discussed.
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1 Introduction

With the further development of market economy and with the rapid development of
information technology and knowledge economy era, companies are facing various
changes, such as the emergence of virtual organizations, environmental uncertainty
and increasing complexity, etc., all of these changes gave an unprecedented impact on
businesses, and requiring enterprises to speed up decision and response, to response
the changing environment flexibly, and the rigidity of traditional human resource
management (such as fixed working hours, task fixation) has been unable to adapt the
business development needs. Therefore, companies want to have a competitive
advantage, the key is to motivate and manage employees effectively. In this context, a
new management model emerged - people-oriented flexible management of human
resources. Of course, human resource flexibility management model is not deny the
traditional rigidity human resource management, but further improve the framework
of management, and removing the unsuitable management ideas and methods, and
enrich the traditional rigidity human resource management.

2 The Definition of Human Resources Flexibility

Flexibility is from the Latin, and the original meaning is flexible, steer able, or
adjustable, variable [1], it can be translated flexible. That is generated for change
adapts ability, pliability, and responsiveness [2]. For organizations or enterprises, the
scholars are given the different views about the definition of flexible. Eppink thought
that the flexibility has a characteristics that enables organizations to reduce their
injury and look for a favorable position and successful to adapt the external
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environment. One way to reduce injuries including change the direction of business
operations (business strategy, product type, products quality, workflow, human
structure etc.) [3], the definition of flexibility is different due to the different
industries, but it is consistent to effective integration and flexible use of various
resources to achieve organizational goals [4]. In summary, flexibility is a
Characteristic that organizations or enterprises applied a series of efficiency and
effectiveness measures to adopted Internal and external environmental pressures.

Human resources are an important resource in the business or organization, and
human resources flexible are not only one of the management objectives, but an
approach to promote to human resource management to people-centered. To the
concept of human resource flexibility strategy, there has not a single and clear
defined, but in general, human resource flexibility strategy is a human management
methods, and it is people-centered, and on the basic of researching human psychology
and behavior, and using flexible and non-mandatory measures to make employees
from an inner loyalty to the organization, so that the organization will become a
conscious action of the Compass staff. Specific methods include adjusting staff
functions (such as job rotation, rich staff content, etc.), numerical (such as hiring
temporary workers, part-time, etc.), wage of financial (such as combined with the
performance or rewards etc.), working hours (such as work done under the premise of
employee discretionary time) and so on. The most important feature is the ‘people-
oriented’ that companies respect their employees’ wishes, and applying democratic
management, rather than one of the superiors make decision, and stimulating their
creativity and a sense of belonging from the heart to adapt to the changing external
environment.

3 The Dimensionality of Human Resource Flexibility

In 1984, Atkinson proposed human resources flexibility for the first time in the
"Personal Management”, he divided it into task or functional flexibility, numerical
flexibility, financial flexibility. The following years, more and more scholars research
the dimensionality of human resource flexibility, for example, EAPM (1977)
redefined the human resources flexibility into five dimensionality, there are working-
time flexibility, working-time career flexibility, contractual flexibility, workplace
flexibility, elasticity flexibility and so on. Vosko, Leah F(1998) remand four
dimension that it is reward flexibility, functional flexibility , numerical flexibility
and distance flexibility . Now many scholars has been in using four categories
proposed by Blyton, that is task or functional flexibility, numerical flexibility,
temporal or working-time flexibility, wage of financial flexibility.

3.1 Task or Functional Flexibility

Task or functional flexibility has the characteristic of mobility, adaptability or
versatility when the staffs execute their task or work in certain extent; they can make
more rapidly response for the work supply change and technology development [6].
The certain extent includes horizontal or vertical mobility, horizontal or vertical
mobility, thronging the job rotation or alternative work and so on to improve staff
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diversity. That is, companies can take advantage of education or training to let
employees work versatility.

Task or functional flexibility adopt job duty enlargement, work autonomy and team
work etc to deal with the vagaries of the market environment. Some research also
found that working with diversity, integrity, significance, autonomy, and the feedback
can produce an effective incentive effect on staff, and make the work motivation and
job satisfaction higher [5]. Therefore, in order to achieve these tasks or functional
flexibility need, the organization required a series of measures including the goal
which provide initiative attractive conditions for employees to learn to enhance skills
and create learning opportunities and provide a complete career planning and so on.

3.2 Numerical Flexibility

Numerical flexibility refers to that the company be ale to adjust or manage the labor
supply quickly when the labor supplies change. Companies exploit external labor
market (such as parttime and temporary contracts and fixed-term etc) and
outsourcing and labor assignment to change the number of required labor in time. In
1991, Sloane and Gasteen divided numerical flexibility into primary flexibility and
secondary flexibility. According to the British Human survey found that the
companies prefer to hiring temporary labor or part-time staff when the labor supply
fluctuates can be expected. And the companies prefer to work overtime when the
company labor supply fluctuates can be unexpected. Therefore, it is called
primary flexibility that hiring temporary or part-time employee to meet expected labor
supply fluctuates. And it is secondary flexibility hiring regular staff .work overtime to
deal with unexpected labor supply fluctuates.

3.3 Temporal or Working-Time Flexibility

Temporal or working-time flexibility means that company manage the time of staff
flexibility under the staff voluntary or companies needed. Flexible management
including working hour flexibly and work overtime and compensatory time-off and so
on [5].Temporal or working-time flexibility rise in the 1970s, and has two ways, one
way is to provide the number of hours per day, that is, as long as the employees
complete working hours regulated per day, staff can control other times freely
according to individual circumstances. This form of employment is popular in the
current and attracts a lot of staff, especially women that they are required to take care
of the family [6]. Another way is to regulating working hours per day. That is, the
premise of a fixed weekly working hours, you can increase or reduce per day working
time, in this way, not only improving employee productivity, but strengthen the
capacity of the company deal with unexpected business growing.

3.4 Wage of Financial Flexibility

Wage of financial flexibility means that the salary of employees is changing, and it is
a salary structure based on performance and combined with profit sharing
mechanisms. It has changed the traditional single salary structure and pay bonuses
and welfare and salary and benefits based on individual performance, which people
can produce more equitable treatment, increased job involvement and willingness,
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and improved job satisfaction, and also enhanced recognition of the organization and
further promoted the competitiveness of the organization. Such as the daily wage and
piece rate policy are the typical examples of the wage of financial flexibility.
Company would also consider the differences and relativity between employees when
they hire staff. Wage of financial flexibility can stimulate their wishes of active
learning and to foster the function of it.

4 The Utilization of Human Resource Flexibility

With the continuous development of information technology and global economy, the
science and technology content of products is one of measurement criteria for
enterprise. The essence of the measurement criteria is that the competition of human
resource flexibility. Human resource flexibility can make optimization of human
resource allocation. Furthermore, human resource flexibility not only motivates the
potential of employee effectively, but also increases their sense of belonging to
organization. A large number of studies show that human resource flexibility have
closely relationship to job performance and job satisfaction.

4.1 The Relationship between Human Resource Flexibility and Job
Performance

Towards the research of relationship between human resource flexibility and job
performance, different researchers hold different point of view. Through the empirical
study, most of scholars suppose that human resource flexibility and job performance
has significant correlation, that is, the higher degree of human resource flexibility, the
higher performance of employee. Poole and Warner [5] consider that to improve the
work efficiency of staff can through some approaches including education or work
shift. Besides, flexible salary can improve job performance effectively. On the
contrary, some researchers think that different human resource flexibility can lead
variously job performance. For instance, the utilization of task flexibility and quantity
flexibility may influence the quality of work and living, even increase the turnover
rate.

4.2 The Relationship between Human Resource Flexibility and Job Satisfaction

The research of relationship between human resource flexibility and job satisfaction
has received relative little attention. Some researchers suppose that human resource
flexibility is significance to human resource management activities. Human resource
flexibility not only can inspire the work interest of employee, but also improve their
job satisfaction. Hackman and Oldham [6] found that characteristics of work can
influence the job satisfaction. The experiments show that the job motivation and
satisfaction can be improved by change the work characteristics including work
scope, work skills, wage and benefits etc. The higher the task flexibility is, the more
the satisfaction employees have. The diversity of work can stimulate the working
enthusiasm of the staff, and improve the job satisfaction.
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5 Conclusions

It is can be seen from the above, since the 20th century, 90 years, many scholars study
the theory of human resources flexibility, and it has always been the core of the field
of human resources, and its success was due to providing a reliable theoretical basis
for "correct" management of human resources. Of course, human resource flexibility
theory has its flaws, for example, the first, most of the human resource flexibility
theory only concerned about the research quantitative research, but lack of
quantitative research, in short, human resource flexibility theory remains for further
study, for example, on researching the relationship between human resources
flexibility and work performance, not only to enhance the impact on the various
dimensions of human resource flexibility to job performance, but different dimensions
of human resource flexibility focus on how it affects the vary dimensions of job
performance, and it is impact on job performance directly or thronging an
intermediary variables to affect job performance.
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Abstract. The readymade garment industry of Bangladesh has expanded
dramatically over the last three decades. Traditionally, the jute industry
dominated the industrial sector of the country until the 1970s. Since the early
1980s, the readymade garment industry has emerged as an important player in
the economy of the country and has gradually replaced the jute industry.
Although Bangladesh is a garments based country, in most of the garments,
employees work manually though there are some error in the software and also
those software do not work properly. We developed a system which highlighted
the style sheet information, export L/C, back to back L/C, U/D preparation,
input commercial invoice, export invoice and so on, which save time and
money, increased data communication and transmission and faster data
retrieval.

Keywords: Export, import, readymade, garments.

1 Introduction

The ready-made garment (RMG) industry of Bangladesh started in the late 1970s and
became a prominent player in the economy within a short period of time. The industry
has contributed to export earnings, foreign exchange earnings, employment creation,
poverty alleviation and the empowerment of women. Shirts, T-shirts, trousers,
sweaters and jackets are the main products manufactured and exported by the
industry.

Bangladesh exports its RMG products mainly to the United States of America and
the European Union. These two destinations account for more than a 90% share of the
country’s total earnings from garment exports. The country has achieved some
product diversification in both the United States and the European Union. Recently,
the country has achieved some level of product upgrading in the European Union, but
not to a significant extent in the United States. Bangladesh is less competitive
compared with China or India in the United States and it is somewhat competitive in
the European Union. The “export-quota system” in trading garment products played a
significant role in the success of the industry. This quota system came to an end in
2004. Therefore, the competitiveness issue needs to be addressed, with special
attention given to the long-term sustainability of the industry [1].

The manufacturing industry in Bangladesh is hampered by inadequate
infrastructure facilities that are essential to support the production of textiles and
readymade garments, which include; power supply, port congestion, inadequate air
transport facilities, communications, roads and telecommunications facilities [2].
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Fig. 1. Business structure of Bangladeshi RMG industries [6]

Readymade garment is a labor intensive industry and relatively simple technology
compared to other high-tech industries. The RMG manufacturing units are like
tailor’s shop; getting order from the foreign buyers and then import raw materials
specially fabrics from the foreign suppliers or sometimes buy from the local market as
per order, then manufacture garments and supply those to the buyers.

Although Bangladesh is a garment’s based country, we found that in most of the
garments, employees work manually though there are some errors in the software and
also that software do not work appropriately. It is very difficult and time consuming
to do these works in manual fashion. We proposed a developed system where all these
manual works can be done automatically.

The work processes of a garment company are, contact with buyers, buyers bring
the contracts from the customers, then company get style sheet information from that.
In that sheet all the descriptions about the contract is given so corresponding to that
sheet- style sheet information, export L/C, back to back L/C, U/D preparation, input
commercial invoice, export invoice happened step by step which we briefly described
bellow:

Style sheet information: Buyers first collect contracts from customers then make the
contract with Garments Company through contract number.

Export L/C: A L/C (L/C is an assurance paper about financial matters) is opened
under the contract with a L/C number, which is called export L/C.

Back to back L/C: Under the export L/C a back to back L/C opened to import goods.
Back to back L/C could be open either under the existing Export L/C or a new back to
back L/C.

U/D Declaration: The next step is U/D Declaration. In U/D Declaration things are
checked by BGMEA. BGMEA check all the transparency, e.g. how much goods are
importing.

Input commercial invoice: The input commercial invoice is opened to check that
how much goods are coming from foreign as because sometimes it is seen that goods
and imported goods are not same by quality.

Export invoice: An export invoice is opened to export the order. Invoice for the
goods are created for the amount of goods to be exported.
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Fig. 2. Work flow diagram

Our system highlighted the style information sheet, export L/C, back to back L/C,
U/D preparation, input commercial invoice, export invoice and so on, and is helps to
save time and money, increased data communication and transmission and faster data
retrieval.

2 Materials and Methods

We applied our system on a garments factory named “Right Choice Knit Fashion”
established on 2006. The main office of “Right Choice Knit Fashion” is situated in
Ahmed food Bhaban, Mirpur, Dhaka, Bangladesh. There were 120 employees in this
company. Each employee had their different tasks to perform. Receiving the orders
from buyers, processing and delivering the order each and every task is separated for
the each employee. To develop the new system we required Oracle database [4],
which is a relational database management system, presents information as rows
contains collection of tables and each table preserving a set of one or more columns.
We also used Visual basic [5] and TOAD (Third Party tools for Oracle) which is a set
of development tools used for application development, database development, or
business intelligence and assist developers in deploying Oracle-based applications and
Web services on the Windows platform. To develop the proposed system the package
developer was selected as a front-end oracle as a back end.

We also prepared a questionnaire and took interviews of employees. The objectives
of our developed system are to make a system which is easy to handle, highly
efficient, flexible, secure, could cut down cost over runs and delays, to provide proper
control of data, avoidance of error and reduce the workload. By using our system



280 S.J. Halder and W. Kim

(rder P1

Ex L/C no & Value
through e_mail/phone

Customer

i . Fx 1/C
(irder Reiect or Received

company will get facility to monitor the different type of operation, causes of

1 1 Customer Service > 2 [ Ex L/C
Order_entry, Process & Receiving L/C no &
Price Calculation & Value & Processing
Response to Customer

hMl Order File M2|Ex L/C File

L 3] _BIBLC
Importing Raw
D

4| UD Propareq Materials Related
Processing

Approval related
processing

' ric List IEF .
COR =

5| Input Commercial
Invoice I ﬁl Export Invoice
) . Export related
Raw materials receiving processing
& processing

Export invoice
BTB goods file

information

7§ Payment receiving
/ Payment cross

Payment related
9| BTB payment checking

processing

BTB Payment
information

Payment File

‘ M9
Miﬂl BTB Payment

Fig. 3. 1" level DFD

operations and the result of calculation process.
We also analyze the cost and benefit for four years by using this equation

NPV= 1/(1+i)"

Where, n= number of years and I= Interest rate

The proposed system will be feasible to implement for the company. We find out
the specific information needs of the company and also find out the basic resource
requirements, costs and benefits. There are five phases i.e. economical, technical,

behavioral, legal and operational for feasibility study.

Economical Feasibility: Implementation of our proposed system will ensure the best

possible performance from the part of resources, including human recourses.
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Technical Feasibility: Compatibility and upgrade ability of the system are the main
factors that determine the technical feasibility. Here for our system we are using
oracle 8.0.4 and developer 6.0 as GUI and database server respectively as these will
be very feasible for any organization because they are able to run those two software
with minimum requirements.

Behavioral Feasibility: In our system the data entry forms are very user friendly
because oracle is very powerful as GUI and data entry has been kept to minimum.

Legal Feasibility: This factor mandates that no conflicts exists between the system
under consideration and the ability of company to discharge its legal obligation.

Operational Feasibility: The proposed system has designed based on the
environment of the company, existing procedures and personal. The employees will
get the limit to adjust them to the new system gradually rather than jumping into it on
out right.

To make an entity grid we followed the following steps

Step 1: Find out or select initial entities

Step 2: Placing the entities into a grid

Step 3: Converting the grid into grid into initial entity relation diagram
Step 4: Determine the degree of relationship

Step 5: Identify and add additional characteristics

Invoice Assign

iEiPonLlCmnn

] !

l umo i '
J Invoice H FDBP_FDBC_Pro

3

FDBP

BTB L/IC Bill Payment

|
NI — |

Fig. 4. Entity relation diagram
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To normalize the process we followed the following rules

UNF: Normalized form

INF: Choosing key and remove repeating group of key

2NF: It should be in INF and remove the partial dependency on key attribute or
increase full dependency on key field

3NF: It should be in 2NF and remove inter dependency among nonkey attribute and
established referential integrity (Primary and Foreign key)

Optimization: Repeat 3NF process

UNF 1INF 2NF 3NF ENTITY |
BTB_l/c_no BTB l/c no BTB l/c no
BTB_l/c_Dt BTB_l/c_Dt BTB_l/c_Dt BTB_l/c_Dt BTBL/C
E_l/e_no E_l/c_no E_l/c_no *E_l/c_no
E_lfe_val E_l/c_wval E_l/c_val
E_l/c_Dt E_lfc_Dt E_l/c_Dt E l/c no
E_Reff E_Reff E_Reff E_l/c_val Export L/C
Bill_no E_l/c_Dt
Bill_val BIB l/c no BTB l/c no E_Reff
Pay_Amt Bill no Bill no
Pay_Dt Bill_val Pay_Amt BIB l/c no
Pay_Amt Pay_Dt Bill no BillPayment
Pay_Dt Bill_val Pay_Amt
Pay_Dt
i Bill_wal
Bill_val
Bill no Billval
Bill_wal

Fig. 5. Normalization of BTB payment

3 Results

User Interface Design:

1. Style Sheet Information: We used 8 buttons for Style Sheet Information. Those
were Add new, Update, Delete, Cancel Update, Move first, Move last, Move next,
Move back.

2. Back to Back L/C: We used 6 buttons- Add New, Update, Delete, Add Row, Save
and Delete. Last 3 buttons are under the grid.

3. Export L/C: We used 6 buttons for Export L/C- Add New, Update, Delete, Add
Row, Save and Delete. Again last 3 buttons are under the grid.

4. U/D Declaration: For U/D Declaration we used 5 buttons- Add New, Update,
Delete, Add Row and Save. Last 2 buttons are under the grid.

5. Input Commercial Invoice: We used 2 buttons- Update and save.

6. Export Invoice: We used 4 buttons- Add New, Update, Delete, and Save where
save button is under the grid.

7. FDBP/FDBC: For FDBP/FDBC we used 7 buttons- Add New, Update, Delete,
Cancel update, Move first, Move last, Move next and Move back.

8. FDBP/FDBC Realized: Add New, Update, Delete, Cancel update, Move first,
Move last, Move next and Move back are the buttons for FDBP/FDBC Realized.

9. Back to Back Payment: This phase is related to Back to Back L/C.
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10. System: This is the form where all information is stored initially. There are some
buttons which have some specific works. These buttons are customer, supplier, style,

fabric and washing.

Back to Back Payment:
1). Input data and test output data (including all respective important fields)
Input fields Output fields Important fields
Name of the forms
BTB lc date,
Back to back payment | BTB lc no All other fields. Ele no,
Elc reff
2) Individual test for each form and functionality:
Name of the forms Input fields Output fields Buttons
Function of the butt
Back to back payment This field BTB LCnois | All other fields %‘%‘e—up—s
an input field here. We show data under the gric
have to a number input | regarding to this

in this field. Other input
‘will give an error to this
form

Function of Add Row

This button is used to add all the
formations which are needed to
enter into the grid.

Function of Save

This button is used to save all in
formations which are entered
into the grid.

Fig. 6. Screen shoot of Back to Back Payment
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FDBP/FDBC Realized:
1). Input data and test output data (including all respective important fields)
Name of the forms | Input fields Qutput fields Important fields
Fdbp_fdbe realized FDBP/FDBC no All other fields. Foreign commission,

Realization amount

Fig. 7. Screen shoot of Export Invoice FDBP/FDBC Realized

4 Conclusions

Our proposed system improved the stability, security administration and performance
of the previous system. It also enhances the support for database replication. This
system has the capability to handle the larger number of concurrent users and also
could provide a high database environment to support.
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Abstract. With the development and application of Web services technology,
E-business composite with Web services represents new paradigm in modern
E-business development. The reliability research of this E-business system is
different from tradition one: the update of web services elements and dynamic
nature of their composition shall be considered as well as the open environment
of Internet. This article analyzed basic structure of E-business system
composited with Web services, made reliability research on service elements
and their composition, introduced the concept of service update into reliability
model, and provided reliability model for E-business system based on service
update under open environment. Its application method and feasibility has been
presented with a real case at the end.

Keywords: E-Business, Reliability Model, Web Services, Service Update.

1 Introduction

E-business generally refers to business activities and transactions by electronic means.
Its application field can be divided into three parts: First is international electronic
business and trades. Second is trade between enterprises, such as signing orders
through internet. Third is trade between consumers and enterprises, such as internet
shopping. Users with basic computer knowledge can carry on transactions on the web
with convenience and low cost. E-business changes traditional way of transaction and
has great influence on business activities of enterprises.

1.1 New Paradigm of EB System

But on E-business market, it is not realistic to request all participants to adopt the
same model which is based on some language and platform. It becomes a trend to set
up E-business system based on internet with application of services-oriented
architecture (SOA) technology and composite with web services elements[1][2][3]. E-
business composite with Web services represents new paradigm in modern E-business
development [4]. It is made up of general software component and web services
component. Since software is regarded as a service, such components can be
generally called services. Web service is a loosely coupling software component,
which can be described and published, discovered and deployed on the web. With
combination of component oriented methods and web technology advantage, web
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service has good adoptability and flexibility to communicate by standard internet
protocol and XML data format [5]. Under the vast internet virtual computing
environment, any system supporting these standards can be dynamically positioned
and interchanged with other web services. Any customers can use any web services at
any places, which has broken limits that traditional distributed computing model has
on communication and field of application. Both enterprises and individuals can
quickly set up and deploy their global applications at low cost.

This new paradigm E-business system is generally composed with many service
components (including web services) and satisfied users’ requirements on reliability.
However, web services normally are provided by different providers, they have
different physical distribution and running platforms. In reality, service options that
provided for some functional requirement may be more than several, which makes
web service reliability research become more complicated.

1.2 Basic Structure of New Paradigm EB System

Many service components need to be composed in new form EB system. Service
composition refers to a new value-added service originated from a group of services
with logic order and composed with some rules. The components of this “new
service” can inter-correspond to each other. What’s more, they are composed by
certain logic.

The inner structure relationship of service composition is shown as below [6][7]
(see Fig. 1):

@ (lrial Paraliel | —

®

(2) Parallel

= ©
(3)Repetitive . /

& G
Nod

(5) Switch

(4) Invoke

Fig. 1. This shows basic structure relationship between services. (1) Serial structure contains
one or more services that need to be executed by turn. Arrows show sequential structure and
execution priority of service. (2) Parallel structure provides concurrency and synchronization of
services. (3) Repetitive structure requests repeat execution of assigned services until given
conditions no longer fit. The back arrow shows repetitive service structure. (4) Service invoke
structure corresponds a service execution needs to invoke outer service. The arrow between
services S; and §; shows their invocation relationship. (5) Switch structure refers that a branch
execution is chosen either by an inner condition or an outer request.
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2 System Reliability Analysis

2.1 Basic Service Reliability Analysis

Reliability of service execution is mainly analyzed by the following data [8]:

1. Service invocation failure: refers to many errors or bugs in service program
codes. When input makes program trigger the bug, it will cause unexpected return
result.

2. Cumulative failure function N(t) refers to total failure count from the start of
service test to present moment. It is a random process and its mathematical

expectation function (t) = E[N(1)] .
d
3. Failure intensity function A(f) is change rate of £(t), A(t) = d_ M(T).
t
4. Unreliability F(t) a service S is the probability of failures happen in the range of

[0,7] (¢ is time), its change rate is failure intensity function f(?).
5. Reliability R (r) of service S, is the probability that service S, still can work (7

is time), Ri(t) =1=F, (1), Ri(t) = [ f; (x)dx.

<T< >
6. Failure rate, or risk rate of a service S, r(¢) = lim PesT=<t+MIT>1) ,
A0 At

T refers to the time when failure happens, then r(t) = M
R, (1)
7. Service invocation failure rate P, refers to probability that failure happens when

service S, invokes Si under open, dynamic and inconstant Internet environment.
8. Transfer probability 0, refers to probability that service S, transfers to

service Sj .

2.2 Static Service Composition Reliability Analysis

Reliability of services composition depends not only on each individual service, but
also on relationship of connection structure of services composition. Services
composition can be divided into two groups by different composition mechanism:
static composition and dynamic composition. Static composition refers to static
binding of E-business system and single service that fulfills the business function.
This situation is suitable for interchanges within a united service organization or
between fixed partners. Both parties have already reached some agreement at first to
ensure a long time stable cooperation. Service provider guarantees services are
accessible at any time and service interface will not be changed. To analyze reliability
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of services composition, inner structure relationship (which is static composition
relationship) must be obtained. There are following service connection relationship
[91[10]:

1) Serial system. Among it, failure of any one service will cause failure of the

whole system. System reliability is Ryy(¢) = H Ri(?).
i=1
2) Parallel system. Among it, if only one component can reach target function, the

whole system will not fail. System reliability is  Ry,(r) = 1_ﬁ (1=Ri(®)).
i=1
3) M/N system. There are total N components in the system, at least M components
are needed to collaborate to complete target function. System reliability is

R, () =1—§(?jR(r>f(l—R(r>>"f.

Obviously when M=1, it degenerates to parallel system and when M=N, serial
system.

4) Repetitive system. One service S, passes through n times repetitive use.
System reliability is Rsys(#) = Ri(t)".
5) Invoke system. Service S, invokes Sj. System reliability is

Rsys = RiPiiR;P;ji

6) Switch composition. System reliability is ZQiRi(t). Among it, Q, is

i=1

probability of transfer to service S, and z 0 =1

i=1

2.3 Dynamic Web Service Composition Reliability Analysis Based on Service
Update

Under internet environment, static services composition normally is not enough.
Enterprises always hope to find better partner to get better and more economic
services. Therefore, dynamic composition is a requisite function when E-business
system composes services (especially web services).

Dynamic composition means no fixed service is assigned in the process of setting
up services composition. Detailed binding is delayed and dynamically finished until
composite services are executed. Dynamic composition requires that at stage of
designing composite services, only certain contents such as functions to be fulfilled,
service type, address need to be searched and strategy of choosing multiple searched
results are described. While detailed service provider is bound in the process of its
execution. This guarantees composing services better fit very high dynamic
application environment of internet [11[12].
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In the composition process of web services, service update is usually encountered.
What is web service update? Service update includes two levels of meanings: one
level is updates that web service itself makes to modify defects or add new functions;
the other level is updates of service binding decided by UDDI choosing strategy to
realize dynamic web services composition or collaborative participants dynamically
leave or join the system due to its outer environment dynamic evolution.

Service updates cause service failure. A service failure count is a random process.
Its Cumulative failure function is determined by two other random processes [10].

1) Service failure caused by service component itself failure. Its cumulative failure
function is N(1);
2) Service failure caused by service updates. Its cumulative failure function is M(t).

While cumulative failure count of EB system composite with services is also a
random process. It is two dimensional joint distribution of N(z) and M(t).

In order to research system reliability in the process of service updates, we
introduced service update intensity into Musa-Okumoto model and provided an E-
business system reliability model based on service update. Model hypotheses with
reference to [13][14][15] are given as below:

(1) When time t is O, failure count is 0 and web service update count is 0.

(2) Since web service failure caused by service entity’s fault or bugs will reduce
along with progress of testing, thus failure intensity A(¢) decays exponentially:

Aty =A™

( A, is initial failure intensity, € is failure intensity decay parameter, and
(D)= EIN®))

(3) Suppose failure increase caused by service changes is stable which is a
homogeneous Poisson process and web service update intensity 5(¢) is a constant o ,
and then there exist

5(t) = % =5, 1,(t)=EM®)]

(4) Suppose no new bugs occur after service entity’s malfunction has been
repaired; suppose if web service updates happen, service entity’s original failure rate
and failure decay rate after service updates equal to their values before service
updates.

(5) Within a small interval(s, t+Af), probability of one web service failure is

A(t) At + 0(At) , probability of more than one failure is O(Af), im}) Oﬁt ) =0.
f—!

From supposition (2), differential equation can be deducted as

dle Ou (1)
2.

Its integral is ¢ ") = 4 @t + C , C is integral constant.
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From supposition (1), #,(0) = 0 ,so C=1, The mean function is

In(4,6¢ +1)
()= /10— . (1)
o
. . . Cd, () x . . oz
From supposition (3) differential equanond— =0, integral is y, (1) =0t+ C, C
t
is integral constant, and from supposition (1), C=0 and
(1) =t . Q)

Since web service update random process and Web service entity failure process are
independent to each other, from supposition (4), the mean value function of web
service failure can be calculated

1 ~
w(t) = 1, (1) + 1, (1) = Eln(/loet +D+or . 3)
From supposition (1) and (5), web service failure is a Poisson process. Therefore,
probability of w(t)=m is P{W(t)=m}=—"— [W(t)] e, web service reliability
distribution is
Rt(Af | l_i_l) — e—[W(AH—tI,1 )=w(ti)] ) (4)

By formula (3), (4)
Ri(Atl1, )= e,q,{_[l“%>‘9(Ai+l)+1

_IAgG)+ s I
0 i-1

= M 116 o=
A0(Ar+1, ) +1

+5(At+t

3 Case Analysis

This section will apply the above model based on web services update to analyze
service feasibility first, then analyze connection structure of web services
composition, and provide a reliability measurement to the whole system.

Here is EB system of on-line markets. There are many stores in the market
providing goods. Consumers can buy goods on line and choose multiple on-line
payment ways. This is a typical EB system with both B2B (market to stores and
banks) and B2C (market to consumers) features. Below shows basic flow chart (see
Fig. 2.).



Reliability Model Research on E-Business System Composited with Web Services 291

Bank Online Payment

Supply goods lists .

Online payment
Sign in elect Goods, Submit order ‘/v

Notice store to prepare goods
Deliver bf post office

Deliver by express

Fig. 2. This shows a services flow of EB system. A user logs on the goods transaction platform,

then he searches the goods he needs. He can invoke some service S, provided by a store k.
k

After he chooses the goods, he can put it in a temporary storage zone and start to search for

next one. After selecting all needed goods, he submits orders. Two processes happen
concurrently: to inform the store to confirm and supply and to pay on line. On line payment

service S, is provided by bank j. Finally, goods are delivered by postal or courier services
i

according to user’s request.

The reliability of the whole system is analyzed as below:
First by reliability measurement model mentioned in the above section, reliability

of web services S;, Sz, S3, S4, Ss, Ss, S7, S; and S, can be computed as R;, R, R;,
j k

R4, Rs, Rs, R, st and RZk , RZk is reliability of web service S2k provided by store £,

R, s reliability of web service S, provided by bank j. User chooses total n pieces

J

of goods. Then below can be got by applying reliability of web service connection
structure:

Rsys = R1 H (Rzpz,zk Rzk sz,z )R3 1-a- R4 (1- Rsps,sj stpsj,s )] )
k=1

X(OsR, + O,R,)

Suppose a single store k=9 providing goods; single bank j=8 providing on-line
payment. We use a group of simulate data Ao, @ and O of services S 1, 82, 83, Sy,

S5, S¢, S7» S, and S, to analyze reliability of dynamic web services based on update

services. Suppose our observation hour (CPU hour) #,.;=1024h, then within Ar=2h,
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reliability R;-Rg of S;, Sz, S3, S4, S5, S5, S7, S, and §, can be computed as Table 1

58
shows.
Suppose invoke failure rate of S, to S, : ng =0.99, Pzg,z =0.98; invoke failure

rate of Ssto S, : PS% =0.98, Psg,s =0.99;probability of choosing post office or

express services by user’s outer request, and suppose transfer probability of Ss to S; is
06=0.3, 0;=0.7 respectively.

According to formula (6), EB system reliability of such on line shopping is
R,,=0.792876.

Table 1. Services reliability data

Service Ay 0 0 R;
S; 23.6 0.066 0.0031 0.964885888
S, 25.5 0.049 0.0013 0.958496133
S3 21.8 0.057 0.0027 0.961168952
Sy 44.2 0.069 0.0045 0.963416451
Ss 354 0.054 0.0067 0.951690622
Ss 36.8 0.078 0.0054 0.964826349
S, 29.7 0.041 0.0005 0.952607196
Ss, 19.7 0.068 0.0023 0.967273944
Szg 394 0.076 0.0049 0.965155948

4 Conclusion

The article discussed new paradigm of E-business system composite with web
service, researched system reliability in the process of service updates, introduced
service update intensity into Musa-Okumoto model and provided an E-business
system reliability model based on service update, which is an extension of Musa-
Okumoto model under composite web services. The model proposed a reliability
measurement of E-business under web service composite, which provides effective
support to E-business system reliability research under open environment. Its
application method is demonstrated by a real case at the end.

References

1. Gold, N., Knight, C., Mohan, A., et al.: Understanding service—oriented software. IEEE
Software 21(2), 71-77 (2004)

2. Piccinelli, G., Sallé, M., Zirpins, C.: Service-oriented Modelling for e-Business
Applications Components. In: Proceedings of the 10th International Workshops on
Enabling Technologies: Infrastructure for Collaborative Enterprises (WET ICE 2001), pp.
1080-1383. IEEE (2001)

3. Booth, D., Haas, H., Mccabe, F., et al.. Web Service Architecture [EB/OL] (2004),
http://www.w3.0rg/TR/2004/NOTE2ws2arch220040211/



10.

11.

12.

13.

14.

15.

Reliability Model Research on E-Business System Composited with Web Services 293

Marton, A., Piccinelli, G., Turfin, C.: Service provision and composition in virtual
business communities. In: Proc. 18th IEEE - ISRDS, Int. Workshop on Electronic
Commerce, Lausanne, Switzerland (1999)

W3C. Extensible markup language (xml) 1.0 (2nd edn.) (2000),
http://www.w3.0rg/TR/2000/REC-xm1-20001006

Hamadi, R., Benatallah: A Petri Net-based model for Web services composition. In: 14th
Australasian Database Conference, Adelaide, Australia (2003)

Hamlet, D., Mason, D., Woit, D.: Theory of software reliability based on components. In:
3rd International Workshop on Component-Based Software Engineering, pp. 361-370.
IEEE Computer Society, Toronto (2001)

Singpurwalla, N.D., Wiilson, S.P.: Statistical methods in soft ware engineering: reliability
and rick. Springer-Verlag New York Inc. (1999)

Yang, W.L., Wu, Y., Chen, M.H.: An architecture-based software reliability model. In:
Proceedings of Pacific Rim International Symposium on Dependable Computing. IEEE,
Hong Kong (1999)

Du, Y., Li, Y.: Research on Internetware Reliability Measurement Model Based on
Service Update. Journal of Frontiers of Computer Science and Technology 2(4), 431-438
Mennis, D., Pagurek, B.: An Architecture to Support Dynamic Composition of Service
Composition. In: Proceedings of the 5th International Workshop Component-Oriented
Programming, WCOP 2000 (2000)

Poladian, V., Sousa, J.P., Garlan, D., Shaw, M.: Dynamic configuration of resource-aware
services. In: Proc. of the 26th Int’l Conf. on Software Engineering (ICSE), Edinburgh, pp.
604-613 (2004)

Lu, D.Q.: Stochastic processes with applications, p. 8. Tsinghua University press (1986)
(in Chinese)

Musa, J.D., Iananino, A., Okumoto, K.: Software reliability: measurement, prediction,
application. McGraw-Hill, New York (1987)

Musa, J.D.: Software reliability measurement. Journal of Systems and Software 1, 223—
224 (1980)



Discuss in the Mission and the Curriculum Construction
of Chinese College Physical Education in Transformation
Period

Wu Jianjun and Zhang Anhong

Yunyang Teacher’s College, Shiyan, China 442000

Abstract. The method of literature consultation was used to analyse the mission
of college physics curriculum in social transform period .And trying to raise
some feasible suggestion for the construction of college physical curriculum.

Keywords: Social transform, college physical education, curriculum.

1 Introduction

In the economic globalization and cultural pluralism reform tide,the world's whole
pattern are peace and development,cooperation and competition at present. The
Chinese nation are experiencing a great reformation in that history background. The
general characteristic of social change is social transformation in China today.
The international competition are mainly the competition of science and economic.
And the essence of the competition is talents competition. Institutions of higher
education shoulder heavy responsibilities for training higher talents.And physical
education is an important part of higher education.The mission of training higher
talents determines the college physical education must refraining so that it can meet the
talent requirement in social transformation period.

1.1 The Influence of Social Transformation on the Structure of Social Physics

Social reformation which is a whole social revolution course is general future of social
changes. It is also a course of social modernization.The social transformation
constitutes of two profound changes. One is structure transition which from planned
economy system to market economy system. The other is structure transition which
change from agricultural and closed traditional society to industrial and open modern
society. The change of the social structure is the main contents of the social
transformation that involves the complete transformation in all thefields of the society.
The economic development model of the state decides the development model of the
physics .The change of economy and structure affect various fields,and it will affects
the reform and development of social physics.

In the planned economy period, sports have some kind of welfare. In order to
improve the health of workers and labor productivity, promote cultural development;
enhance cohesion, agency employees carry out various sports activities in the unit of
the agency, industry, or specific area. With the socialist market economic system
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gradual establishment, sports activities changing from the "welfare" to "consumer" is a
big trend. With the promoting of market oriented economic system reform,the
ftransformation of government functions and the establishment of modern enterprise
system, market economy will require for desocialization of units function.

Desocialization of units function is a process of separation and relocation of social
functions,including the supply of sports welfare function . Under conditions of market
economy, units especially as companies have not fully occupied working time, human
,material or financial resources of the units to organize a variety of sports activities.
Social ports has been management in units, but it will be more and more restrictions.
Service functions of the social sports, including social welfare services, gradually
transferred to the society and the community. Sports is gradually becoming one of
leisure activities of workers themselves . The profit-orientation of the companies and
the amaturizition of sports activities reduce the possibility of organizing trade union
activities only rely on administrative . People's consciousness of dominating their
free time according to their own hobby is growing in transition period. That makes the
original mode of operation mechanism been challenged.However, with globalization
people are faced with increasing competition . In such context, more and more people,
especially who are in the pillar of the status of society and family, their physical activity
can not be guaranteed. When observed groups participating in physical exercise, we
can easily found the people who were the most active the elderly. Women accounted
for the vast majority of the elderly.The youngs were minorous. This transition can not
but to admit it is the regret and lack of social sports.

Of course, with higher levels of economic development, a substantial, advanced
material conditions, rich sports life means and methods are provided for the masses to
participate in sports ; Secondly, it enable people enjoy the tremendous physical fun
freely; thirdly, higher socio-economic security improve people's ability to pay for
sports, so that more people are taking sports activities.

1.2 The Mission of College Physical Education in Social Transition Period

In 21st century, facing with the rapid development of mass sports world and our fitness
plan, college physics can not settle for traditional teaching content and teaching
methods only , and it should assume a new mission.

First, college physical education shoulder teaching motor skills, enhancomg
physical fitness of students and providing scientific training methods for students.
Because of academic pressures, students in primary and secondary school system are
difficult to have time for physical education and exercise for a long time. A national
survey results in 2005 showed that students gradually increased the level of
morphological development of physical and nutritional status continued to
improve.But the level of vital capacity continued to decline, speed, explosive strength
endurance levels decline further. While the prevalence of obesity continues to rise,
vision poor detection rate remains high. One of the reasons is institutional cause.But the
main reasons are the students and the public understanding of sports is not enough and
the students lacking scientific method of exercise. After entering university, relatively
speaking, students have more free time, students taking more time to engage in physical
exercise becomes possible. Therefore, college physical education should guide students
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to scientific exercises and help them learning one or more scientific methods of
exercise to lay a solid foundation for lifelong physical lay.

Secondly, college physical education also shoulder the tasks of teaching knowledge
of health care and self-cultivation. Though after ten years of primary school to
university physical education, we find that people' s common sense about sports fitness
is very poor. We often came across people kneading immediately when ankled valgus
or varus (commonly known as Wei feet). They do not realize the hurt can not be
kneaded. The best way should be using handle ice or cold water to wash affected area
immediately.And use recovery techniques 24 hours after . We also came cross many
students stopped and rested or drinking lots of water immediately after long-distance
running. Those wrong moduses show college physical education are also a long way to
g0, there are many things to be done.

Finally, colleges are the the last leg for students to entry the society. It shoulders the
an important task that links the proceeding with the following.And it is also the last
chance for education system. Therefore, how to make the results of school physical
education become the beginning of sports, so that students develop a sense of good
sportsmanship and benefit to society for life is also the mission of college physical
education.

1.3 Curriculum Construction of College Physical Education in Transitition

In the past, the monotony of college physical education was a unified model because of
the impact of competitive sports and the traditional teaching mode. Such single
teaching mode has not adapted to China's economic construction of the personnel
requirements. Only to build a variety of teaching in accordance with teaching
objectives especially the quality target, so that different modes complement each other
and play to their capabilities object, Physical Education Teaching can gradually build
teaching models with Chinese characteristics and adapted to the characteristics of
college teaching. And can make our Physical Education Teaching more perfect. College
sports must constantly open up new areas of physical and mental function based
education and awareness education according to the reality of today's society,
civilization and ways of life. Modern sports has become a way of life. Especially with
the the development of society and science,it shows its positive role. Modern sports not
only enhance the function of human body, but also protect people's mental health and
promote quality of life and lifestyle. Therefore, increasing the reformations of physical
education models is new requirements for the quality of talent and size requirements
with changes of age, which is the fundamental reform of physical education motivation.

Currently, the obvious contradictions between college physical education and the
needs of the community is reflected in the teaching content, extent, methods, and social
awareness of sports, fitness ideas and methods. In order to train students to a lifelong
sports awareness people, college sports should combine personal and social
development goals organically and give full play to the role of college sports. And
brought college sports into the fitness track , into the orbit of lifetime sports. Only in
this way, college sports and community sports can achieve seamless and better services
for the masses and socialist market economy.

First,we must reform its curriculum, so that the course structure consistent to training
objectives.The contents of current PE curriculum are above normal. Throughout the former
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Ministry of Education promulgated the "Higher general physical education curriculum ",
consists of eight categories, namely: basic theoretical knowledge of sports and health
knowledge , track and field, gymnastics, basketball, volleyball, soccer, martial arts,
swimming.Only from the contents of the individual track and field settings,we found it
consisted both the basic theoretical knowledge and various forms of running, jumping,
throwing.The long running consisted of running, short distance running, relay,
hurdles.Jumping consisted of a high jump (straddle, Fosbury Flop) and long jump
(squat-style, to come forward type).Throwing grenades consisted turning back or side
pushshot put.Which we can easily find that more of these elements follow a set of sports
content, as opposed to ordinary exercisers are not targeted.College sports shoulder the
important historical mission of transition to social sports. Therefore, setting the contents of
courses should be targeted to a wide audience loved.Popular sports that people love should
arranged into the curriculum, some more competitive items should be strongclean up the
classroom project instead putting on amateur training.For example, wide variety of ball
games that optimistic about market prospects now, Aerobics, dancing, Tai Chi, Sanda,
tackwondo ,swimming (if conditions can also be set up), outdoor sports and other special
projects.In addition,we should build some characteristic curriculum relying on
localregional characteristics.China have vast territory and various nations.So there are
many national and local characteristics of sport has yet to be exploited.Such as the Dai
peacock boxing, jump on thin Ah Yi, Bai rattle, Gaoshan basket ball, Naxi Dongba dance,
bullfighting Hui, Korean swing, the Tibetans' Bixiu "Tu wheels fall, Li jump bamboo, the
Uighur's "Dawa Zi," Zhuang altitude lion, the horse picked up silver Kazak, Mongolian
camel racing and horse racing, the Diaoyang Tajik, Daur "Plendil wide"and so on.And
There is much water in south China,the South have more water, swimming diving and
other items can be arranged. And the north, you can arrange ice-skating according to
weather and climatic conditions.Only reforming curriculum in accordance with social
needs to break mainly competitive project-based curriculum and establish curriculum
mainly cultured lifelong awareness.So that college physical education can make a real
college sports for the community, and integrate with socialphysical.

Meanwhile, the establishment of complementary curricular and extra-curricular
teaching system can create conditions for comprehensive development of for college
sports. We know that the current sports system of our state is coexistence of public
sports and athletic competition.

In addition to completing the task of teaching curricular college sports for the sports
training fitness professionals, the college sports also bear the appropriate sports tasks.

Second, developing more stringent security system,increasing efforts to protect the
university's physical education class to ensure completion of tasks of college sports.
"National College Physical Education Teaching Guidelines" (2002) stipulates "The
students in grade one and two must be opened of university physical education curriculum
(four semesters totaling 144 hours). To obtain required credits one of necessary condition
that students graduated with a degree. "Many colleges arranged a physical education class
once a week (2 hours), 18 weeks per semester basis, 4 year term up to 2 144 hours,
However, a variety of recreational activities and holidays together with the annual school
track meet often delay a certain number of teaching hours in actual operation,hours are
often not protected. A considerable part of teaching is unable to complete the task ,reach a
good teaching or practical effect of physical exercise. And some colleges open physical
education in the first grade only due to various reasons . Therefore, we need a strong
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system to protect the teaching of physical education and need to bring physical teaching
into training evaluation system, and achieve a veto. In addition, the annual track and field
games remain competitive ideas which needed to be innovative. We can design a new
multi-functional organization or individual competition combined teaching contents, such
as the Three-Basketball, Futsal, or seven-a-soccer, martial arts competitions, aerobics
competitions,etc. And link the game scores with PE scores so that training promotes
competition and competition promote learning.

Third, increasing investment in high-tech and introducing multimedia sound and light
to physical education. Students have not only know how to learning or only teachers from
the "nice children" now.They are characteristic and access to knowledge by more broadly
means . Therefore, we should use all available means and carrier, so that students obtain
various sports knowledge and skills from different channels. For example, you can use
multimedia remote video technology to enable students to follow the world-class coaches
to learn technology.

Finally, the form should not be limited to class, but according to the phases of
different levels of teaching techniques to meet the needs of students at different levels.
Grouping by interests should be more placement, rather than prescriptive splitting
classes. For example, a centralized placement in the lower grades for teaching basic
techniques. Using club form of high school electives can increase student autonomy
and learning initiative. Theoretical part of the lecture format is used, rather than the
boring scripted to increase student interest.

In short, about the curriculum of college physical education, we must expand the college
sports training objectives to meet the needs of the development of modern society.And
grasping well the relationship between general and special courses.Training students in
life-long physical concept to make the curriculum with epochal character, social values
Jife-long training for personnel training and exploration of bold reforms.

Guided by life-long sports college sports reform, which is inevitable social trend of
scientific and popularity of modern sports.It is also the popularity of mass sports and
in-depth development. In the new historical period, our college sports journalists only bear
in mind the mission and courage to explore, to build a college physical education model that
meet the needs of social transition period.So that we can provide better protect system for
students to develop the concept of lifetime sports and train qualified community expertise.
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Abstract. Operating Cash flow is the, or one of the, most important parameters
in gauging the financial health of an organization. Some of the not so visible
cost components arising out of accruals system of accounting; needs detailed
evaluation in bringing out cost efficiencies. Significant amount of cash can be
saved by streamlining payables; one of the key components of operating cash
flows. Payables management becomes an insurmountable challenge for
organizations that have to deal with inconsistent data coming from
heterogeneous information management systems, which mostly is a result of
ongoing inorganic growth adopted by organizations. At Hewlett Packard, we
have developed an analytics framework that is core to an end to end effective
payables management which enables management to take effective control of
the vendor payment systems by enhancing visibility and control.

Keywords: Accounts payable, operating cash flow, vendor payment, analytics,
data management, DPO, decision support, payables cycle, risk management.

1 Introduction

Most of the organizations with significant cross-border balance-sheet exposure
grapple with the challenges of managing their payables effectively. These exposures,
that are as wide as considerable geographical spreads, differentiated product lines; to
multiple contract terms with numerous vendors, require a comprehensive payables
management solution. This paper introduces an analytical framework that can be
employed for effective payables management.

Hewlett Packard with its ever expanding reach has all the above mentioned
exposures that demanded an effective payables management tool for improved short
term liquidity and cash flow forecasting. In addition, inorganic growth strategy at HP
resulted in a complex web of several heterogeneous systems with inconsistent data
definitions posing an insoluble challenge for payables management. With the given
background, our detailed investigations led us to identify fluctuating operating cash
flow as one of the key challenges that HP faced.
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We devised a multi-stage solution in order to optimize the cash flow and increase
DPO the various stages are as follows: 1) Standard data definition to get reliable and
consistent data, 2) Improved visibility of the payables & trend analysis for geography,
suppliers and products, 3) Cluster analysis to classify countries based on performance,
4) Focused control on critical and non-performing accounts such as overdue and early
payments accounts, and 5) Risk analysis using effectiveness index and derived risk
matrix for the payables landscape.

The insights that management derived from proposed framework contributed in
enhancing visibility and improving controls on payables management which
contributed to optimized cash flow.

2 Problem Statement

Analysis of high fluctuations in cash flow at HP indicated the problem with vendor
payables. Days payable outstanding (DPO) had reduced significantly affected overall
cash flow as well as the cash cycle.

In addition, a drill down analysis of operating cash flows suggested that root cause
analysis of the problems related to payables was not possible due to data taken from
heterogeneous systems, which led to inconsistent data definitions and lack of
procurement cycle data at one place. All these caused challenges for the management
in identifying payables inefficiency areas and implementing effective vendor payment
controls.

3 Analytical Approach for Effective Payables Management

Fig. 1 shows the framework of accounts payable analytics and its linkages to the
overall payable system to enable an effective payables system.

3.1 One Size Fit All Database

HP is carrying a number of legacy systems operating in silos owing to various reasons
such as systems inherited due to inorganic growth and country and regional
complexities. Payables data extracted from the legacy systems had inconsistent data
structures and data definitions from different business units. Data inputs were
reconciled to produce standardized format, which helped in identifying relevant data
and avoid redundancy and inconsistency. Further, all the structured data were
consolidated into a standard database with standard querying tools and designs (using
SQL, advanced macros and other technical querying methodologies).
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Fig. 1. Closed loop framework for effective accounts payable management

3.2 Enhanced Visibility

Spend value, contractual purchase order term (PO term) and actual payment days
were important elements were identified as the critical business parameters for the
payables managements. Distribution and trend analysis of inventory (expense used for
product manufacturing) and non-inventory spend (royalties, supplies, salary and
wages etc.) provided deep insights in operational effectiveness and measurable
payment trends.

Custom SQLs were designed to get spend data to deduce valuable insights
detailing product categories, regions, countries and suppliers. Also, cross tab analysis
of spend (as shown in Fig. 2) across different spend category in different regions
helped payment team monitor paid term & manage payables.

Pareto analysis on spend data revealed that about 85% of total spend was with ~25
suppliers. A reporting package was designed to monitor payments for these suppliers
closely as deviations could adversely affect cash flow. Further, the Pareto analysis
was extended from supplier to product & business category and countries to enhance
visibility of inconsistent or problematic area which further helped in root cause
analysis.
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Fig. 2. Cross sectional early payment analytics for countries, spend category and early payment
amount (numbers for illustrative purpose)

Purchase order term (PO) and Actual days paid (DP) are two important factors for
deciding payment flow to supplier. Two indices were defined “weighted average
purchase order (WAPQO)” and “weighted average days paid (WADP)”as performance
parameters.

WAPO for purchase order = invoice amount in PO * PO contract term

/ (sum of all invoice amounts). (M
WADP for purchase order = invoice amount in PO * Actual days paid
term/ (sum of all invoice amounts). @)

These indices are easy to compute, use and compare the performance. Trend analysis
of deviation in WADP from WAPO across product category, different countries and
different suppliers help identifying the inefficient countries and suppliers which
helped in renegotiate the terms.
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3.3 Improved Control

While consistent data definitions increased visibility of payables management; there
was a need for improved control for cash flow streamlining and in turn improve DPO.
These objectives were achieved in twofold initiatives.

Work with Various Stakeholders in Payable Cycle
Actionable insights from Spend, purchase order term and actual days paid analysis
were continuously shared with procurement, finance and different business units.
These insights provided them visibility to focus on inefficient processes, suppliers,
geographies and also renegotiate terms as and when required. Often suppliers demand
payments to be made earlier than the PO term to maintain higher liquidity. Analytical
insights empowered the payments team to enforce pre-payment discounts to HP as per
the guidelines provided by treasury team. In order to deter these early payments and
avoid early payments without discount; closed invoice for every quarter were
analyzed for four ranges of actual paid days (0-10, 10-29, 30-45, >45 days). Also, it
helped in modulating overdue payments as HP would have lost money in late
payment penalty and lost trade credit. Further, it also provided the payment team with
visibility of cash it should have to close all invoices. Trend analysis of special
contract terms like buy-sell contracts (HP sells raw and finished products and
procures products from a number of vendors), early payment discount were done to
find out the payable performance of such terms.

DPO for different organizations in the industry, different types of procurement and
best practices were assessed. These insights were shared with stakeholders for
possible renegotiation of terms with the vendors wherever necessary.

Effective Decision Support System
In order to set-up an effective decision making, an effectiveness index was defined as
following:

{(WADP1 — WAPOL1) * spend supl + (WADP2 — WAPO?2) * spend sup2 3)
+ ...}/ (Total spend)} .

Note: “spend supl, spend sup2.. .spend sup n.” are the value of spend with suppliers.
Supplier can be replaced with product category, country or any other parameter that
one wants to measure for payment effectiveness.

Effectiveness index a financial metric which provides that information for the relative
performance of a unit among a category (suppliers, product category, region,
countries etc.) or against a benchmark value and thus suggest whether that particular
unit is efficient or requires high level of monitoring or to be delved into reasons of
non-performance. Ideally this index should be 0.

A positive number indicates that DPO would be healthy for the organization but
one should be cautious with higher index due to two reasons: 1) Vendors can feel
pressure on their cash flow & relationship with strategic vendors may be strained. 2)
It can attract contractual penalties.
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Using effectiveness index and annual spend value with supplier; “Risk matrix” can
be plotted as shown in Fig 3. Four quadrants of risk matrix present different level of
risk associated with the supplier and expected management action. For high risk and
moderate risk areas, payables status is being sent to the stakeholders every quarter.
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Fig. 3. Risk matrix to classify critical and non-performing countries with control approach

Cluster analysis on payment data for different countries was performed using
country-specific parameters such as: API & APNI spend, (WAPD-WAPO), DPO,
Account Payment Days; APD (0-10 days), APD (10 -29 days), APD (30-45 days) &
APD (>45 days). We received three clusters which were distinct on early payment
behaviors as following:

Cluster 1: Low DPO, negative (WAPD — WAPO), high percentage of APNI spend
Cluster 2: Moderate DPO (comparable to standard term), (WAPD — WAPO) positive
Cluster 3: High DPO, Low percentage of API & APNI spend.

It provided payments teams to concentrate on the countries in first cluster as this

cluster has high spend value accompanied with low payment performance.

4 Conclusion

The presented case highlights the value generated by having an effective payable
management systems coupled with strong analytical methodologies. These insights
contributed immensely in enhancing visibility and improving controls on payables
management. The adopted analytical methodology empowered decision makers in
predicting cash flows with greater confidence and effectively managing payables.
This enabled senior management to effectively control the payable systems and
achieve an increment of DPO by 10%; thereby increasing shareholders’ value. This
methodology and the basic ideas can also be replicated to other working capital
management components (viz. receivables & inventories) and HP is already exploring
the same.
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1 Significance of the Leapfrog Development of Hainan Rural
Tourism

At present, the development of Hainan Rural Tourism is in the initial stage, and the
overall situation is still sporadic, small-scale, low level and introverted. As to the
development of rural tourism, there is great gap between Hainan and the other world
famous tourist destination islands, for example, the Bali island of Phuket. Apparently
the current situation is not enough to take the mission of constructing international
tourism island[1]. Therefore, Hainan’s great-leap-forward development of rural tour-
ism is an inevitable strategy and plays an important role and practical significance to
promote international tourism island construction.

1.1 Fostering the Support of Being Formats for Hainan International Tourism
Island Construction

The essence of Hainan island international tourism development strategy is to realize
the economic and social development of the whole province based on regarding tour-
ism construction as pilot and breakthrough. Obviously, whether tourism can take the
lead in development or not is the major step that affects Hainan international tourism
island construction. As the organic component of tourism, the leapfrog development
of Hainan rural tourism is not only the key points of the whole province, but also the
basic part of the construction of Hainan international tourism island. Therefore, there
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are some measures that can support formats for Hainan international tourism island
construction. For example, active exploration, first trial, integrating production factors
including rural land relying on hainan unique natural and human country landscape,
and actively promoting supernormal leapfrog development of hainan rural tourism.[2]

1.2 Providing Industrial Security That the Whole People Share the
Construction Achievements of International Tourism Island

The construction of international tourism island is not only the commanding heights
or the breakthrough, but also a difficult and complex system engineering that relates
to the welfare of the whole province 8.5 million people in need. The government has
made it clear that the hainan international tourism island construction will be a great
significant project to enrich common people. Leapfrog development in hainan rural
tourism can promote the countryside industrial structure adjustment, increase em-
ployment by widely absorbing local farmers, increase the farmers' income, improve
farmers' life and rural situation. Therefore, leapfrog development in rural tourism can
bring real benefits to the farmers.

1.3 The Important Point of Balancing the Urban and Rural Development and
Realizing the Integration of Urban and Rural Areas

Through the Leapfrog Development of Hainan Rural Tourism, it will effectively con-
nect the demand and supply of urban and rural, realize the overall coordination of
urban ,rural and regional development, make the farmers based on its own reality
realize agricultural modernization and the characteristic, and enhance the sustainable
development of rural economy ability. It will create a new path to make the farmers
locally move towards modernization without leaving home and soiland and balance
the urban and rural development of the whole province.

1.4 Important Ways of Adjustment and Optimization of Rural Industrial
Structure

Rural tourism great-leap-forward development of hainan can effectively help develop-
ing tourism services elements, promote agricultural and sideline products, the quality
of the structure adjustment and the agricultural and subsidiary products scale, stan-
dardization, industrialization and pollution-free development, drive the development
of rural hotel management, kind of animal breeding, agricultural and sideline products
processing, transportation, construction and the cultural industry to repair, etc, optim-
ize the industrial structure of rural and realize the traditional agriculture and tourism
organic fusion and mutual development[4].

1.5 Effective Absorption of Rural Surplus Labor Force, Promoting Them
Getting Rid of Poverty and Becoming Better Off

Rural tourism great-leap-forward development of hainan can effectively use the rural
human resources, attracting old, weak, and the women vulnerable groups, such as
employment realize farmers local employment, to enhance the agricultural added
value near to increase farmers' income.
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1.6 Promoting Protection and Improvement of the Rural Ecological
Environment

Rural tourism Leapfrog development of hainan not only can make broad peasant
masses recognize that well ecological environment, beautiful natural scenery and neat
fields is also valuable homes production material and rich source, but also can make
the farmers consciously improve the ecological environment and optimize the living
environment, which is good to improve the rural ecological environment.

1.7 Effective Protection and Inheritance of Local Traditional Culture

Through fully using and tapping the traditional cultural resources of local country, it
will naturally make these cultural resources get a higher degree of attention and more
reasonable protective arrangement. Through the cultural exchanges with tourists, it
can make local residents more fully understand and learn about native traditional
culture, which will further improve the traditional culture protection consciousness
and more attention of mining and finishing the traditional culture connotation, and
then the strength of cultural spread will be Increased.

1.8 Training and Improving Farmers' Civilization Consciousness and the
Modern Quality

In the process of hainan rural tourism leapfrog development, tourists’ demand , Man-
agement and administration of tourism enterprise not only improve the accommoda-
tion health conditions to a great extent ,but also bring the knowledge of science and
technology and advanced management idea to local villagers.It improves the man-
agement efficiency,promotes the farmers and modern civilization consciousness and
promotes the improvement of the quality of the spiritual civilization construction and
development.

2 Picture Deconstruction of Hainan Rural Tourism
Great-Leap-Forward Development

2.1 Strategic Positioning of Hainan Rural Tourism Great-Leap-Forward
Development

Based on the necessity and feasibility of hainan rural tourism great-leap-forward
development, according to the basic position of tourist industry as pilot industry
international tourism island construction in {Hainan island international tourism
development plan for the construction)) , considering village tourism industry is the
industry to belong. Organic component, Hainan great-leap-forward development of
rural tourism strategic positioning are as follows.

Pilot Tourism Formats of International Tourism Island Construction. Actively
exploring, first try first, relying on hainan unique natural and human civilization
country landscape, integrating industry elements including rural land elements, and
actively promoting hainan rural tourism leapfrog and hypernormal development,
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making Hainan rural tourism brand new, and strong pilot tourism formats in Hainan
international tourism island construction and effectively sharing the regional devel-
opment function of pilot tourism breakthrough.

Reform and Innovation Experimental Plot of Our Country Rural Tourism. Giv-
ing full play to the advantages of hainan special economic zone, active exploration,
first test, and Playing the basic role of market allocation of resources ,speeding up the
system and mechanism innovation, promoting hainan rural tourism and related mod-
ern service industry in reform, opening up and the scientific development going in the
front of the whole country, making Hainan rural tourism reform and innovation expe-
rimental plot of our country rural tourism, providing experience for reference and
example reference for rural tourism transformation and the great-leap-forward devel-
opment of our country[4].

Asian First-Class, the World's Leading Seaisland Type Rural Tourism Destina-
tion. Giving full play to its own location and resources.According to the prevailing
international standard service to promote rural tourism, rural tourism elements, to
further improve the transformation and upgrading of rural tourism infrastructure and
services and facilities, developing the characteristic rural tourism products, to regulate
the market order of rural tourism, comprehensively promote hainan rural tourism
management and service level. Making Hainan rural regional Asian first-class, the
world's leading seaisland type rural tourism destination, providing regional tourism
function support for realizing the grand goal of Hainan island being the world first-
class leisure vacation island tourist.

2.2 Strategic Target of Hainan Rural Tourism Great-Leap-Forward
Development

Based on the necessity and feasibility of hainan rural tourism great-leap-forward
development, according to the basic position of tourist industry as pilot industry
international tourism island construction in { Hainan island international tourism
development plan for the construction) , considering village tourism industry is the
industry to belong. Organic component, Hainan great-leap-forward development of
rural tourism strategic targey are as follows[5].

By 2012, it will consume 2 years of time to lay solid foundation and optimization
of the rural environment ,connect the deployment of international tourism island
construction, plan and construct a group of key rural tourism infrastructure and cha-
racteristic rural tourism projects, and realize rural tourism market order, rural tourism
service quality, the international tourism attraction, and social influence obvious im-
provement. Rural tourism receipts in the domestic and foreign tourists and total tourist
income reached 4.75 million people time respectively and 4.8 billion yuan, the pro-
portion of up to 15%.

By 2015, rural tourism management, marketing, service and product development of
international market were significantly improve rural tourism, the scale of the industry,
the quality and the benefits, obviously improve the rural tourism in rural economic
growth and social development of the driving role further enhanced. Rural tourism re-
ceipts in the domestic and foreign tourists and total tourist income reached 9.52 million
people time respectively and 10.8 billion yuan, the proportion of up to 20%.
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By 2020, rural tourism service facilities, management and service level and the in-
ternational rural tourism service standards fully connected, hainan rural tourism inter-
national reputation, reputation greatly improve rural tourism, the scale of the industry,
the quality and the benefits reach the international advanced level, initially build Asia
first-class, the world's leading HaiDaoXing rural tourism destination. Rural tourism
receipts in the domestic and foreign tourists and tourism revenue of 23 million people
time respectively and 37.2 billion yuan, the proportion of up to 30%.

3 Choices of the Tourism Business of Leapfrog Development of
Hainan Rural Tourism

Mirroring the domestic and foreign advanced experience, and combining the actual
situation of Hainan, thinking around strategic picture of Hainan’s great-leap-forward
development of rural tourism, including resources environment, the advantage loca-
tion and the convenient traffic, Hainan can take some measures as the following on
the base of local conditions to provide effective support formats for great-leap-
forward development of Hainan’s rural tourism.

3.1 Relying on Ecological Leisure Resorts- to Build the Original Ecological
Leisure Vacation Manor

As to the town with the ecological environment located in the beautiful countryside,
making good use of convenient traffic advantage,taking rural ecological landscape,
cultural landscape and farmers produce life as the foundation, government can build
rural tourism formats in the form of rural tourism activities, such as to inspire the
family in reception unit to provide leisure vacation rural tourism products. Some orig-
inal ecological leisure vacation manors around Haikou city and Sanya city have made
great progress in tourism ecological leisure business.In fact, these resorts are advan-
tage to create more original ecological leisure vacation manors. The key point in the
process of building the original ecological leisure vacation manors is to make scientif-
ic planning and rational layout, to mine culture connotation, to prevent simple copy,
and to Implement quality standards, strengthen the industry training and standardizing
services.

3.2 Reling on High-End Scenic Spot —to Build Functional High-End Scenic
Manor

As to the towns located in the famous scenic spot in the villages near distance,making
good use of convenient traffic advantage, it should take part service functions to re-
duce the burdon of scenic spots, in the meantime, farmers are expected to participate
in the process to provide visitors with tourism commodities and agricultural and side-
line products, which is also the mature and successful formats of Hainan’s rural tour-
ism. The key point in the process of building functional high-end scenic manors is to
strengthen the supporting infrastructure and public service facilities, and to strengthen
the organization, guidance and training of farmers [6].
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3.3 Relying on Tourism Amorous Feelings Towns-to Build Small Special
Tourism Amorous Feelings Town

As to towns with rich tourist resources, it should create the organic combination of
tourism development and urban construction. Obviously, tourism development can
promote the urban construction, and urban construction can impel tourism develop-
ment in turn. The model that taking the urban construction to driving tourism devel-
opment is also one main form of Hainan rural tourism, which helps to create the
world famous special tourism amorous feelings. The key point in the process to build
small special tourism amorous feelings town is to make serious tourism planning and
land use planning, and to increase input in the construction of tourist facilities in
multi-channels.

3.4 Relying on Coconut Island and Li & Miao Nationality Flavor - to Build
Original Li & Miao Nationality Flavor Villages

It is to point to in the rural areas, ethnic minorities with original culture landscape and
unique national amorous feelings as the foundation, reasonable protection and devel-
opment of tourist project, scientific and reasonable planning to build infrastructure
and tourism facilities, promote the development of rural tourism rural tourism form
formats. For hainan Li &Miao Nationality flavor of the trait, this format form is the
most potential formats of hainan. It will be conducive to creating some original Li
&Miao Nationality flavor villages, the implementation of point is scientific and rea-
sonable planning, protection and development, emphasizing the original pay equal
attention to natural and humanistic environment protection, training and guidance
minority farmers' participation of tourism and service activities.

3.5 The Characteristic Industry Promoting Type- to Build the Characteristic
Industrial Tourism Experience Base

It refers to that in certain rural regional scope, based on region unique advantage
industry (tropical agriculture, fisheries, aquaculture, NaYao, etc.) of professional
production and operation ,using special industry production process of knowledge,
interest, participation and entertaining, sightseeing, leisure vacation development,
experience and feeling, rural tourism products to promote rural tourism development
of rural tourism form formats. The model helps to make some special industry tour-
ism experience base, implement the point is to scientific and reasonable planning, pay
attention to tourism and characteristic industry organically combined and integration,
and pay attention to the development of independent innovation and creative planning
and market research and market promotion, strengthen the propaganda promotion
efforts.

3.6 The Ecological Civilization Demonstration Type - to Build Civilized
Ecological Construction Achievements Exhibit Village

It refers to that in some parts of the economy developed in rural areas, adjusting meas-
ures to local conditions and making the best use of the circumstances to attract tourists to
visit, to show the new socialist rural construction achievements and new rural scene,
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developing sightseeing and leisure resorts tourism products promoting the development
of rural tourism rural tourism form formats as attraction and unique selling proposition of
entironment. In view of the primacy of the natural ecological environment of hainan
superiority eco-villages civilization, This format form now has become hainan civiliza-
tion ecological construction and independent and continuous development of important
industrial support. It can be called Civilization eco-villages and rural tourism develop-
ment of the organic combination of model. Through the key development civilization
ecology villages YiTuoXing rural tourism format, it helps building some civilization
achievements exhibit village of ecological construction. The point is to implement scien-
tific and reasonable planning, strengthen properly handle the rural tourism development
and other industry development of the relationship, positive training and guide peasants
to participate in tourism and service activities, pay attention to tour operator and ecologi-
cal environment protection consciousness of the tourists ascension, strengthen the eco-
logical construction and environmental protectionand prevent Ecological degradation
caused by rural tourism development.

3.7 Relying on QiongYa Red Village-to Build QiongYa Red Revolutionary
Education Manor

As to towns with "red tourism" resources, it can combine red tourism development
and sightseeing tourism activities, tourists drive the development of rural tourism
rural tourism form formats, which model helps to make some QiongYa education
manors. The key point in the process to build QiongYa red revolutionary education
manor is to outstand the characteristics of “red” lines, to give full play of tourism
revolutionary traditional education function.

To sum up, under the background of the building of international tourism island, the
leapfrog development of Hainan rural is a key stone that we can not evade, and it neither
can not develop without choices of the tourism business and cultivate new kinds of busi-
nesses. Therefore, it ‘s especially important to mirror the domestic and foreign advanced
experience, to combine the actual situation of Hainan, to think around strategic picture of
Hainan’s great-leap-forward development of rural tourism, in the end, it will provide
related tourism format support for the construction of international tourism island.
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Abstract. Based on Nelson’s Searching Cost Saving related theory, through
introducing concepts of Shopping Cost, Taste Searching Cost [ , Taste Searching
Cost [I , and Location Searching Cost, explaining consumers’ behavior of
searching and shopping in depth, this paper constructs the Spatial Economic
Model on Consumers Searching Expect within Commercial Circle. The results of
the study show that: first, the satisfaction provided by Commercial Circle goods
increases with the improvement of consumer demand and the reduction of
Searching Cost for a new store within Commercial Circle; second, the
satisfaction provided by Isolated Enterprise goods increases with the
improvement of consumer demand, the increase in the numbers of enterprises
within Commercial Circle and the reduction of Searching Cost for a new store
within Commercial Circle; third, the influence of Location Searching Cost of
goods and distance between Commercial Circle and Isolated Enterprise is
decided by satisfaction comparison of goods provided respectively by
Commercial Circle and Isolated Enterprise.

Keywords: Commercial Circle, Formation Mechanism, Searching Cost,
Shopping Cost, Spatial Economics, Isolated Enterprise.

1 Introduction

After the development lead by agricultural and industrial economics, the business
economics is stepping in as the main mode. With the Economic factors including
capital, work forces, technology highly aggregated as well as the industry division
deepened, Commercial Circle is becoming the new grow point in different
communities, cities, regions and even countries as the most common mode of
Commercial Agglomeration. The Commercial Circle Refers to a certain spatial range
formed by gathering network of Commercial enterprises, generating interaction with
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surrounding enterprises and consumers in certain special regions in the cities [1]. Inside
the Commercial Circle, high density and specialization of business operation are
the key features, and consequently high efficiency and high added value support the
relatively expensive rents and operational cost[2]. Many researchers have studies the
key factors in the formation and how to build up the Commercial Circle.

Harold Hotelling [3] presented the principles of minimum differentiation. He
supposed that under the following hypothesis: in the finite linear homogenous market;
consumer needs is the same and non-elastic; consumer is fully price-oriented;
homogenous products are sold in all shops; transport cost keeps constant, then shops
will ultimately chose to operate their business aggregately in order to optimize profits.
Michael Webber [4] introduces uncertainty and risk lowering behaviour to Hotelling
model, supposing a permanent location decision strategy, and the conclusion is
generated that Commercial aggregation is necessarily formed in the centre of market.
Avijit Ghosh [5] presents a modified central area theory and states that, behavior of
shopping with multiple objectives would reduce cost of consumer travelling and
safekeeping, so consumers tend to shop with multiple objectives. In the two-dimension
homogenous market with homogenous customers, consumers’ multi-objectives
shopping behavior stimulates lower-class shops centers to higher-class ones, making
both luxury and basic products are sold in these areas. Phillip Nelson [6] attributes
Commercial aggregation to consumers’ tendency to reduce searching cost.

Chinese researcher Lijun Lu[7] conducted longitudinal research to enterprise
clusters at YiWu in Zhejiang Province. He supposes division economy, network
external effect and increasing returns to scale are the key reasons for YiWu
Commercial aggregation. Jizeng Peng [8] studies the problem from the perspective of
Cournot Competition Model and spatial economics, and analyzed location cost
advantages and location economic combination advantages. He believes that essential
driving forces come from benefits generated by relation of interdependence highly
overweighs the lost generated by relation of competition. This paper is based on
Nelson’s searching cost abatement theory together with Jizeng Peng’s simulated
market assumptions and analytical framework, describes consumers’ searching and
shopping behaviors, and builds up Economic Model on Consumers Searching
Expect within Commercial Circle to illustrate Formation mechanism of Commercial
Circle.

2 Concept Explanation

2.1 Shopping Cost

During the process of shopping, consumer needs to pay for the price of product as well
as additional necessary expense including time, energy, risk, etc. We called these
expenses Shopping Cost, defining it as the additional cost expect for price which
consumer pays for in order to obtain certain utility [9][10]. From the perspective of
economics, shopping cost is one of transaction cost, it includes searching cost, purchase
implementation cost and risk bearing cost.In these three costs, the first two are the main
part of shopping cost, because risk bearing cost is high unpredictable and shows
positive relevance with former two parts.
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2.2 Searching Cost

As stated above, the Shopping Cost mainly comes from searching cost and purchasing
cost, the latter one consists of transport cost for commuting between shops and home.
In this paper we define the searching cost as two parts: buying options searching is
defined as taste searching cost, and transport cost is defined as location searching cost.

Searching Cost = Taste Searching Cost + Location Searching Cost

In this research we further divide Taste Searching Cost into type I and typell . Type I
stands for the lost effectiveness caused by buying substitute product because consumer
cannot find ideal product in the market (including Commercial Circle and isolated
enterprise); Type II stands for the total cost of continuous action to look for ideal
product conducted by consumer in Commercial Circle.

So, Searching Cost = Taste Searching Cost Type I + Taste Searching Cost Type 2 +
Location Searching Cost.

3 Basic Ideas and Assumptions on Model Construction

Commercial circle is formed by the commercial agglomeration. And reason for the
formation is due to the improved efficiency caused by spatial concentration of the
business activities, and the resulting transaction cost savings and increase in income
and effectiveness. The fundamental reason of the benefits is due to the division of
labor and specialization within the Commercial Circle interests, the interests of
economies of scale, scope and external economic interests, economic interests [11].

Many researchers have explored the proposition that the different species dislocation
management within the district will be gathering economic effects, while the same kind
of concentration of the industry will lead to competitive damages, resulting in the loss
of customers [12] [13]. In reality, however it has been found that stores within the
Commercial Circle with the same industry types gather operations often results in an
increase in the amount of customers, in other words, that the increase in customers
gained from gathering operations is greater than the loss in customers caused by the
competitions. This may be due to species of the same industry within the district shop
gathering operations, will reduce the costs for consumer tastes and location searching.

In this paper, more in-depth analysis is performed based on the analog market
assumptions and analytical framework proposed by Chinese scholar Jizeng Peng [14].
In the market simulation, enterprise sells similar but not identical goods and consumers
are uniformly distributed in a particular interval, customers are aware the type of
merchandise sold on the market, but not knowing exactly the location and price that the
product is sold at.

For convenience, we describe consumer tastes and corporate style using
geographical feature space for consumer and enterprises. In the framework of the
simulated market, different types of the same product distribute uniformly on a unit

length of circle C, ; isthelocation of j corporate in the feature space C , location
r represents the ideal product location for a consumer. Therefore, a consumer can be
defined by two parameters: their location X in the geographical space [0,1], and the

ideal product location ; in the feature space C. Assuming these two distributions
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are independent, the consumer distribute (X.r) uniformly on the cylinder with the
bottom C and a height of 1.
Thus, the taste searching cost could be expressed as s|r -r | , indicating the utility

loss when consumer can only find goods from i corporation but not the ideal product,
where s is the marginal utility loss of the consumer not getting the ideal product,

|r - r,-| is the gap between » and 7; along the relatively shorter arch, presenting the

taste utility difference between i enterprise and the ideal goods in the feature space
C. Assuming the non-convexity in transportation, and every time consumer does a

separate searching a fixed cost 7, is involved (with certain corresponding terminal

conditions, e.g., time for parking and waiting for buses), Y, is the endogenous

location of i enterprise, and t‘x — ¥,| represents the location searching cost of a

single one-direction search. If a consumer needs to know which product is sold in
certain shop, the utility function for the consumer to visit buy product #; from i
enterprise on the feature space C can be defined as:
Vi(r.x)=U = p = sfr—n|-2ty+1]x = y.|)

Where U represents the utility from consumer buying products, P is the price of
general merchandise of enterprise, as consumers need to return after shopping, location
searching cost doubles compared to that of one way searching. Although consumers
can see the location Y, of enterprise i, they can not see the products 7; sold by the

company. In order to see the products they sell, the consumer must visit enterprise i
with the corresponding searching costs.
In summary, simulations were made with the following assumptions:

e Assumption 1: Store operations gathering with same product type in the
business circle, could reduce tastes and location searching costs for consumers.

e Assumption 2: The only way for consumers to find out which store sell a
particular product is to visit the store with the corresponding searching costs.

e Assumption 3: Typical consumers only know the size of district, but not the
composition of district. Once consumers are at the Commercial Circle, the location
searching costs will be reduced substantially due to effect of business scale.

e Assumption 4: Prices for the similar products searched by the consumers are
fixed and there is no difference among stores. The only determining factor that affects
consumers to whether continue searching is whether the quality of goods they
encounter is the same with the ideal products.

4 District Formation Mechanism Analysis — Consumers
Shopping Search Expectations Economics Model

A total of M enterprises are in the Simulated market, in which M —1 enterprises are

concentrated in the geographical layout of y -, remaining alone A in the location y,, of
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which y, # Y. and |y1 - yc| =b > (. At this point, if we can prove the layout of

company M in the Commercial Circle location Y. to get greater benefits ,then it can

explain the reasonability and necessity of formation of Commercial Circle.

For consumer’s part, there may have two possible plans for searching desirable
merchandise: First, start searching one-by-one from those A —1 enterprises in the
commercial circle until you find the most desirable one, or continue to search to the
M separated company; Second, on the contrary, start searching from the M
separated company until you find the most desirable one, or continue to search to the
last enterprise in the Commercial Circle.

In each searching plan, consumers follow certain rules, described as Assuming 4, no
difference in price between the goods, whether to a new store to continue searching
based only on whether the product quality is consistent with the ideal product.
However, given the continuing searching cost ¢ ( Cost with browsing one of the new
businesses within the commercial circle, which is independent of the taste searching

cost [ S |r - r,-| and location searching cost t |x -y i|), Therefore, consumers can not
have a Unrestricted search until finding the best one, but only search to a store where
the benefits received is equal to the cost .

Typically, when consumers go to commercial circle or isolated enterprise for shopping,
as long as the searching cost difference between the two locations is not too large,
consumers will go to the commercial circle first. Assuming that consumers have browsed
a number of shops in the commercial circle, the gap between the most desirable
merchandise can be found and the ideal one is J) , defined as the Taste Retention Gap of a

number of shops browsed, D € C eC, C represents the Feature Space of enterprise
visited in the commercial circles in C .Therefore, consumer’s utility by continuing to visit
a new store within the Commercial Circle is as follows:

vp)=["lw - p-56)-W - p -3 I3

D
= fo (sD _saw’ among them, 5=|r—ri|, 0eC,s5¢ C, .

Then Taste Retention Gap D, of the whole Commercial Circle is gotten by the

following formula:
V(D) = IOD (D —s6XM5 =a D =2a]s

According to Hypothesis 2, consumers can find the Taste Retention Gap D of the

whole Commercial Circle, only when searching every store in the Commercial Circle.
In this process, consumers’ Expected Utility continuing to search in the Commercial
Circle consists of two parts: the first part describes Expected Utility Value that the
merchandise which has been found and bought is the most desirable one in the
Commercial Circle, but not the ideal one; the second part describes the Taste Searching
Cost II consumed by searching the desirable one individually, expressed as A .
Therefore, the consumers’ Expected Utility by searching one by one in the Commercial
Circle is as follows:
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Ve(r,x)=U - p-sD,.—-A

When consumers search only one shop in the Commercial Circle to find the most
desirable goods, Searching Probability ]31 = C}w_l , here,there is no need to search for

new stores, so the Searching Cost paid is O; When consumers find the most desirable

goods after searching for twice, at this moment, the consumers searched one new store,

and they need to pay Searching Cost @ ;When the third search to the most desirable

products, probability and cost are respectively P, = C111/1—2C11v1—3c 11‘,1_3 and 2qa ;

Similarly, When the k time to search, the probability and cost are
1 1 1 1 1

P, =C!, ,C., .Cl, ,--C. ,C. . and (k—Da So,

A: Cll\/l—l *0 + C,L,72C‘1472 *a +
Cu2ChsChys*2a+Cy ,ChChy,Coyy *3a +o0+
Cl2ChysChyy - Ch Copy *(k=Da +---+
Czlw—zcllu—} CZI\/I—(M —I)CII\/I—(M -1 (M —-2)a

(k=1)a
T M-l .
’ >
szé_-lz £(M - k) ,in most cased, M >3
k=1
A is relative to M and 4, and it decreases with the increase of Af ,and increases
with the increase of d. When M is very large, the first two items are often
a 2a
+ .
(M -2) (M -2)(M -3)*
Similarly, the gap between the goods provided by isolated shop and consumers’

considered only, that A =

ideal goods is Dl, and the consumers’Expected Utility when shopping in isolated
shop is as follows:

Vi(r,x)=U — p—sD,

As consumers must overcome Transport Cost between the two locations when
shopping from Commercial Circle to isolated shop, therefore, if and only if consumers’
Expected Utility shopping from the isolated shop exceeds that from the Commercial
Circle, and the excess part is enough (i.e. not less than) to compensate Transport Cost
between Commercial Circle and isolated shop, consumers will be shopping from the
isolated shop. It can be expressed as follows:

U-p-sD.—A<U~p—sD, —(t,+bt), here b =]y, - y.|>0

(ty +b1) is Transport Cost between Commercial Circle and isolated shop. Then
S(Dc _Dl) +A2 Iy + bt here, Dc > Dl , means consumers can’t find the
most desirable goods in Commercial Circle, and those in isolated shop are more
desirable than anyone in Commercial Circle.

On the contrary, when consumers go to isolated shop first, then go to Commercial
Circle for shopping, as follows:
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U-p-sD, sU-p-sD,—-A-(t,+bt)

Then (D, —D.)—A2t,+bt here D, > D, means consumers can have a

chance to find the most desirable one only when going to Commercial Circle for
shopping.

Whether D < D, orD. > D, happens, D1 are available through any crucial
situation of any formula. When D < D, and D. = \/2a/s , then

2as +t, + bt + A

D, =
S
Here A = = + 24 3
(M - 2) (M - 2)M -3)
When D.>D,, p,6 = Y24 ~f—b + 4

s
As is analyzed above:

(1) D, decreases with the increase of g, but increases with the increase of (.

Therefore, the marginal utility loss increases when it is not the ideal commodity that
has been consumed, which results in consumers’ higher quality demands for the
commodity. Therefore, consumers are spurred to continue to search for more
desirable commodity in the Commercial Circle; and the increase of Searching Cost for
new stores within the Commercial Circle will hinder consumers’ search, which
ultimately result in the fact that consumers can’t find the most desirable commodity.

(2) D1 decreases with the increase of § and M , but increases with the increase
of @, which indicates that isolated enterprise will have more motivation to provide
consumers with more desirable commodity when consumers have higher quality
demands or the number of enterprises in the Commercial Circle increases;
Simultaneously isolated enterprise will be hindered to offer desirable commodity when
Searching Cost for new stores in Commercial Circle increases.

(3) The influence of Transport Cost (f, and ¢ --Location Searching Cost) and
the distance } between Commercial Circle and isolated enterprise depends on the

cases. If D <Dy, D, increases with the increase of Z;, fand p.If Do > D,

D, decreases with the increase of #,, fand b.In fact, the dynamic changes of D,
and } play a decisive role in whether the M enterprise can get the largest profits at

the location of Y. When D < D, the most desirable commodity is sold in the

Commercial Circle. The reduction of distance between the isolated enterprise and the
Commercial Circle force the isolated one to compete with those in the Commercial
Circle, which spurs the isolated enterprise to improve commodity quality to meet the
demands of consumers so that consumers’ satisfaction can be improved. when

D, > D,, the most desirable commodity is sold in the isolated enterprise, whether
traffic conditions worsen, or the distance between the isolated enterprise and the
Commercial Circle increases, consumers’ satisfaction with isolated enterprise will not
be influenced, instead, they will provide special commodity to consumers alone.
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(4) In more general case, when M o b is large enough, every consumer will find
there is a commodity in the Commercial Circle whose Taste Retention Gap is less than
the ideal commodity’s, which means there is no consumer to visit the isolated store.

5 Case Discussion ----- Based on the Analysis of Xujiahui

5.1 Profile of Xujiahui Commercial Circle

Xujiahui Commercial Circle is located in the southwest of Shanghai, and is the
sub-center and city-level commercial center in Shanghai. Xujiahui Commercial Circle
covers a total area of 1,200-1,250 thousand square meters, its core area of 240,000
square meters. The Commercial Circle Integrated shopping, entertainment, dining,
travel, finance, information and other functions into one, with a total construction area
of 2 million square meters.

5.2 Analysis of Formation Mechanism of Xujiahui Commercial Circle

Before the 1980s, Xujiahui Commercial Circle was only the commercial network with
"Lin's Store" type distribution, which had only a few thousand square meters. Until the
early 1990s, with opportunities of major public constructions such as subway Line 1,
Caoxi Road overpass and comparative advantages of the unique geographic, location,
transportation, a long history, and human resources, Xujiahui Mall Group was set up to
form the existing Xujiahui Commercial Circle, which includes Shanghai Sixth
Department Store, Pacific Department Store, Zhongxing Department Store, Dagian
Food Forest, Joint Commercial Exchange Store, West Asia Hotel, Huijin Plaza, Metro
City, Meiluo Building and Gateway Plaza, except for East Shopping Center. Now
Xujiahui Commercial Circle becomes one of city sub-center, the commercial center,
the southwest Gathering Place for people flow, logistics, capital flow and information
flow in Shanghai.

According to the constructed Spatial Economics Model on Consumers Searching
Expect within Commercial Circle, the formation of Xujiahui Commercial Circle is not
only due to the advantages of necessary preconditions in location, transportation,
history and culture, but also due to the function for saving consumer’ searching cost in
Commercial Circle which is the main strength to gather a variety of resources flows. In
fact, the convenience of location and transportation can also save consumer’ searching
cost ultimately. The analysis is as follows:

According to conclusion (2) and (3), Dc decreases with the increase of §, and

increases with the increase of . Dl decreases with the increase of § and M , and

increases with the increase of d. The increase of § indicates that it is not easy to
meet the consumers' requirement with their taste improvement. Facing with
increasingly demanding consumers, the Commercial Circle can meet the rising
requirement of consumers only by constantly improving the quality of goods. The
increase of searching cost for new stores in Commercial Circle will hinder the continual
searching of consumers and correspondingly reduce consumers’ satisfaction

ultimately. The increase of M indicates that the more is the number of commercial
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enterprises, the more fierce is the competition in Commercial Circle . And the
Commercial Circle also has an incentive to improve the quality of goods, which leads
to the improvement of consumers’ satisfaction.

According to the conclusion (3)for the isolated enterprise 1, which run

independently out of the Commercial Circle, when D, < D, the most desirable

commodity is sold in the Commercial Circle, and the reduction of [ ( Location
Searching Cost), ¢ and } indicates more convenient transportation or less distance

between the enterprise and Commercial Circle. At this moment, the isolated enterprise
needs to compete with other enterprises in the Commercial Circle, which motivates it
improve the quality of goods to get customers more satisfied. In the most extreme case,

if the isolated enterprise is located at Y. in the Commercial Circle (the distance is

reduced to 0), it can provide the most desirable goods with customers and gain the
largest profits.

If D, > D, the isolated enterprise which sells the most desirable goods will have

less effect on the customers satisfaction even if the transportation is getting worse or the
distance is enlarging, on the contrary, it motivates it to offer more desirable goods. If
the distance is enlarged to infinity or such a degree that the customers find no way to
compare the products, the isolated enterprise can get the customers the most satisfied
and gain the largest profits. As a matter of fact, the two can both meet the demands of
customers respectively without any competition if the distance is enlarged to some
degree. So, it becomes a matter of course that the isolated enterprise gained the largest

profits at the condition of D > D, such as the cases of some remote special stores.

As is mentioned above, the dynamics of Dl (customers’ satisfaction of the Mth
enterprise) and } determines the location of the enterprise. It is the very reason that

Xujiahui Commercial Circle can develop rapidly with its convenient transportation and
location advantages. Represented by Xujiahui Mall Group, the rise of sales, profits,
customers, mall rents and the number of commercial enterprises of Xujiahui
Commercial Circle give further evidence to the formation and development of Xujiahui
Commercial Circle.

6 Conclusions

This paper makes a detailed analysis and verification on formation mechanism of the
Commercial Circle through construction and analysis of the Spatial Economics Model
on Consumers Searching Expect within Commercial Circle and discussion the case of
formation of Xujiahui Commercial Circle.

It should be noted that the Commercial Circle formation is often promoted by
various forces, including government planning, history and human factors, market
factors and other forces, or it is formed with one factor playing the decisive role and
others playing supportive role. Regardless of the process of formation, consumers
search for less cost is always the most essential reason. Therefore, the conclusion of this
paper provides the government planning with policy basis, that is to say, the
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government should be committed to efforts to reduce consumers’ searching cost,
including improvement of transport convenience, the provision of public facilities and
recreational facilities and encouraging commercial enterprises to improve their
management, adjust format, operate hierarchically and so on.
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Abstract. The construction of international tourism island is in great need of
influential, high quality tourism projects, including the theme park to promote
the development of Hainan. This paper put forward several suggestions in the
construction of theme parks on the basis of reviewing the development of theme
park at home and abroad and analysing current situation of Hainan.

Keywords: Theme park, International tourism island, current situation.

1 Overview on the Theme Park at Home and Abroad

1.1 Overview on the Foreign Theme Park

Several decades ago, the first theme park was born in the United States, and spreaded
quickly in the following days. With progress and changing of the society, theme park
has made constantly updating in the content and form in the past 60 years, roughly
including four stages :"street casino - city garden - mechanical amusement park -
theme park". With decades’ development, now theme park has widespread all over
the world, including Europe, Asia, Oceania, etc. Analysis on the region, there is no
doubt that North America owns numerous large-scale and cut-throat competition
theme parks, such as Disney, Universal Studios, Six Flags. Those famous brands have
already formed oligarchs situation, ranking among the best of the top 20. In recent
years, the growth of theme park in Europe and the Asia-Pacific region is rapid,
especially the Asia-Pacific region. The Asia-Pacific region theme park mainly
concentrated in Japan, South Korea and Hong Kong, China. [1]

1.2 Overview on the Domestic Theme Park

Our country theme park is mainly affected by the construction and operation of
foreign theme park (especially the United States Disneyland), and is also on the
influence and inspired of the building of base for the film and TV shooting in early
1980s. The establishment of shenzhen "splendid China" made the beginning of the
theme park in China, our country came into a vigorous development period in the
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following years. Though many theme parks do not make success in China, new
personality theme park are still been building and into commencement to attract
leisure travelers acceptance. Only in no more than thirty years short development,
though the gap between Chinese theme park and foreign ones is still wide, but build
quality and management standards has greatly improve. In the meantime, Chinese
theme park has experienced great transition from completely imitate foreign style to
local design, from dependence on foreign technology to independent research and
development.

According to not complete count, by 2010, China's various types of theme park is
about more than 2500 or so, among them on A level scenic spots is 191 in total. Two
theme parks are on the level of 1A, 39 theme parks are on the level of 2A, 44 theme
parks are on the level of 3A, 93 theme parks are on the level of 4A, 13 theme parks
are on the level of SA. 116 theme parks locate in the eastern region in central park, 33
in the midland, the rest 42 in the western. [1]

On the analysis of spatial agglomeration, there are three main cluster center, they
are: pearl river delta region, the Yangtze river delta region and Beijing-Tianjin-
Tangshan area around the Bohai sea. On the analysis of spatial distribution, Chinese
theme parks are mainly in the eastern coastal region, and many are in large scale.
Several individual provinces such as Shandong province and Yunnan Province, in
outstanding number, yet their performances can't compare with pearl river delta,
Yangtze river delta area. This fact matches with Chinese economic development, on
the other hand, also highlights the theme park development in need of certain
economic base.

The Chinese theme park development of 30 years is also our country villages and
towns urbanization process of 30 years, we can say that Chinese theme park
construction has been integrated into the many places of the urbanization of steps. On
one hand, the building of theme park is in an area of large scale, lots of money, in
close to the suburban, what directly promotes the suburb of urbanization
modification; At the same time, the theme park surrounding infrastructure and other
service facilities also promote the urbanization. In the 1990s, development of theme
park promoted the development of real estate industry, increased the local real estate
value, stimulated real estate developers’s enthusiasm on villages and towns. The
construction of theme parks effectively change the local investment environment,
promote land value, improve the living conditions, theme park surrounding area is
often one of the price highest buildings among the local buildings.

2 Current Situation of Hainan Theme Park

As domestic and international famous tourist destination, contrasting to the
achievement of Hainan’s tourism industry is outstanding, the development of theme
park is relatively slow. At the end of the 1990s, Hainan's began to try kinds of
construction models of theme parks, which accumulated a certain amount of
experience. That Times is a chaosworld in the history of Chinese theme park, for lack
of bright sight and profound realization, many theme park had closed down before
open.(Table 1)
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Table 1. Construction of Hainan theme parks

SCALE OF

OPENIN  ADDRES STATE OF
INVESTMENT
NAME G TIME S THEME o) OPERATION
Lingshan .
amusement 1991 Haikou ~ 2™MUSEMENt 360 000 000 Closed in
park 1994
park
Nanshan
Cultural 1995 SanyaCity  PU99PISU 1000000000 On business
Tourism culture
Zone
Xmgl.ong tropical
Tropical . .
. Wanning plants On business
Botanical arden
Garden &
the natural
Dongshanh 700
u animal 1995 Haikou imitated 120 000 000 On business
park the wild
concept
Hainan
village of . . Closed after
the Chinese 1997 Wuzhisha — National 3 535 business 8
. n City park
national months
culture
the natural
Nantai . Z00 .
crocodile 1999 hengMalipiaied 180000000 Closed in
lake Y the wild
concept
Tropical West coast  Sea theme Closed in
Ocean Park 2000 of Haikou park 800 000 000 2004
Shenzhou
Love in 2005 peninsula  Sea theme 150 000 000 Closed before
Azure Sea of park open
Wanning
Ah norda Tropical
rain forest 2008 Baoting rainforest 300 000 000 On business
tourism theme park

With the advancement of international tourism construction, Hainan island theme
park is starting a new round of prosperity. In the next 10 years, Hainan will build ten
large-scale theme parks. Hainan theme park construction is expected to usher a new
opportunity time.

In the next 10 years, 10 top theme parks will become an important part in Hainan
tourism system. Specific goal goes as the following:

Short-term Objectice(2011-2013). On the basis of optimizing, improving Nanshan
religious culture theme park and Haikou volcanic site theme park, the government
will newly build Wenchang space theme park, Lingshui Ocean Park, Haikou dynamic
amusement park.
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Medium-term Objectice(2013-2015). This period will continue to adjust, optimize,
and improve existing theme parks, and complete Wenchang space theme park,
Lingshui Ocean Park, Haikou dynamic amusement park. At the same time, it starts to
construct the Sanya anime culture theme park, Lingao navigation technology theme
park, Wuzhi-shan folk culture and tropical rainforest theme park.

Long-term Objection(2015-2020). This period will complete the construction of
main 9 top theme parks, including new-built Ledong future world theme park, and
start the construction of another Ocean park named “Soul of the South China Sea”. [2]

Table 2. Planning of Hainan theme parks in the next 10 years

AREA SCALE OF
NO. NAME ADDRESS THEME (hectare) TOURISTS
(10000/year)
Lineshui Rely on the ocean,
1 s Lingshui making a cultural 90-130 600-800
Ocean Park ;
experience area
folk culture making
o anduopicAl gy pichan  comPrehensive 50-100 300-400
rainforest tourism experience
theme park paradise
Aerospace science
3 space theme Wenchang and technolf)gy 120 300-400
park culture tourism
center
. Multi-
dynamic culture,leisure and
4 amusement Haikou . 50 300-400
fashion, amusement
park
places
navigation Navigation,
5 technology Lingao education, 50 300-400
theme park entertainment
religious .
6  culturetheme  Sanya Entertainment, 90-130 400-500
religious culture
park
olcanic site Volcanic ecological
7 v Haikou culture experience 50 200-300
theme park
park
anime culture Fashion park,
8 theme park Sanya collecting research >0 200-300
Based on primeval
future world forest, show the
0 theme park Ledong future Hainan in >0-100 300-400
all degrees
Soul of the Xishan Explore the
10 South China isian ds mysterious south 100-200 400-500

Sea China sea




Study on the Construction of Hainan Theme Park under the Background 331

3 Theme Park and Construction of International Tourism Island

3.1 Sufficient Conditions to Develop Theme Park

Policy. To construct Hainan International tourism island has been a national strategy,
for this goal, Beijing has come on many preferential policies to guard the project’s
smoomh going, so it is the construction of theme park. Because of the powerful
economic radiation of theme parks, Hainan provincial government has also set theme
park construction as one of the important projects. “The planning of Hainan’s theme
parks” points out the bright direction for the construction of Hainan’s theme park, and
puts forward the standard development system.

Passenger Flow Direction. From a global perspective, developed regions founded
theme parks almost at the time that national per capita GDP was about $10000. At
present, China is beginning to accord with the condition step by step: China is no
longer just a country with large population, but own numerous high income
population, and the size is considerable. Such as Beijing, Shanghai, Guangdong
province, per capita GDP have come close to or over $10000 [3]. Hainan has become
a famous domestic and foreign tourist destination, with huge tourism passenger flow,
that provides a certain market foundation for theme park. In 2010, Hainan’s tourism
revenue is RMB 2.5763 billion, an increase of 21.7% year-on-year. The overnight
travel has over 25.8734 million, an increase of 15.0% year-on-year, thereinto, 25.2103
million is domestic tourists (increased 14.8%), 663100 is inbound tourists (increased
20.2%). What’s more, growing large-scale tourists are swarming into Hainan
international tourism island. The huge volume is becoming a great advantage resource
for the development of Hainan’s theme parks.

Traffic Facilities. In the construction of the international tourism island, traffic
network may the top priority. High Speed Rail, in the east of Hainan island, has
opened the whole line, which all further enhances the Hainan’s accessibility. Now it
only takes one and a half hours if you trip from Haikou to Sanya. In of Hainan, the
building of high speed rail has been put on the agenda, with the foundation of that,
Hainan will make a inter-city life circle, tourists can visit the whole island in a half
day. At the same time, Hainan’s route to the outside world is under the construction.
Haikou and Sanya, two big airports’ in and out of tourists per year are in pole position
in China. By the construction of excellent communications, Hainan can improve the
accessibility further, which provide the good foundation for construction of Hainan
theme parks.

3.2 Theme Parks Promote the Construction of the International Tourism Island

Theme Parks Promote Upgrade the Region Tourism Industry. At present Hainan
tourism way has presented multilayered transformation, from Moderate amount
dimensions to quality and efficiency; tourism products transform from sightseeing
tour to leisure vacation travel; travel market structure changes from low to high.
Hainan tourism industry has come into a stage of speeding development. Obviously,
theme parks will improve Hainan tourism’s transformation and upgrading. Firstly,
theme parks can adjust the tourism resources configuration, optimize regional
industrial structure; secondly, it can rich tourism product structure, speed up the
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upgrading of the industry; finally, it also can help to form new regional industry
chain, promote the region core competitiveness, and promotion the regional socio-
economic comprehensive development [4].

Theme Parks Make for Rational Allocation in Tourism Resources. At present, the
Hainan tourism market is basically rely on outlanders, tourism products are not
abundant, which cause a series of bad results, such as clear short tourist season, short
average staying time, not rational consumption structure, and so on. Theme parks are
to alleviate the influence factors, to rich tourist holiday life, to prolong the visitors
staying time. We hope to to expand the extensive tourism income and to reasonably
allocate resource through the travel amusement projects pluralism, amusement area
enlargement, and the tourism industry enrichment.

Theme Parks Promote the Construction of Cultural Industry. Each theme park
intend to attract visitors through outstanding theme and creative stuff. Hainan
planning and construction of the 10 theme park to Marine culture, tropical ecological
theme, fashion shopping, modern science and technology, health and fitness regimen,
move feeling amusement and so on six big theme for the leadership, take and colorful
island, sports, the volcano remains, regional customs, culture art, rural interest and so
on six big theme is characteristic, build hainan theme park product system. These
topics covers most of hainan cultural resources. If successfully formed the theme park
comprehensive system will be able to showcase to the tourists hainan excellent
culture, also be helpful for hainan's outstanding culture protection and inheritance.
Promote cultural industry construction is hainan international tourism island
construction is the essence of international tourism is the meanings of the construction
of the island, the construction of theme parks for this contribution will be due power.

4 Suggestions

4.1 Close to Market, Reasonable Development

In the short pass twenty years, Chinese theme parks have develop to more than 2 500,
but no more than 10% are profitable firm, for the phenomenon of blind construction
and serious follow the trend. Theme park is a commercial project, it needs to follow
business rules, operate in the canon of economic. Before the construction of theme
parks, we must make full market research, carefully study the main market capacity,
consumption level, the needs of the customers and the competitive environment.

4.2 Stressed Characteristics, Superior Quality

Characteristics is the core of theme park, namely a theme park need connect with the
nantive culture, show its difference and have a unique style. With the same blue sky,
the similar local customs, it is inevitable that most towns own similar points, but there
are still each other’s unique. According to local features and project planning
reasonable arrangement, each theme park should present its theme to the full extent.
Government ought to make full use of the existing superiority that tourism industry
has accumulated, to realize that theme park meets the traditional tourism with no
boundaries. On one side, theme parks need to highlight characteristics of Hainan with
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closely integrating with Hainan tourism image positioning; on the other side, theme
parks need to take Hainan’s beautiful landscapes as its logo, in order to realize the
organic combination of them[4].

4.3 Emphasize Marketing, Brand First

To seek greater development, theme parks must recognize the importance of
marketing, established a set of perfect marketing model. Although with congenital
advantage of natural resources, Hainan province is till facing the predicament that it
just started a few years ago with weak foundation, low popularity and poor attraction,
what’s worse, the island's tourist market is too narrow, etc. We can make up these
development disadvantages through good marketing. Therefore, the construction of
the theme parks in hainan must be comprehensive and methodical, and do effective
marketing.

5 Conclusion

Through reviewing and analysis on the domestic and international theme parks’
construction and Hainan province’s actual situation, I believe that construction of
Hainan’s theme parks will make success with the following points: taking culture as
the theme, taking characteristics as the foundation, taking humanism as the core,
taking product as the carrier, taking experience as the essence, taking transcendence
as the form. Successful theme parks will change Hainan’s currunt situation, make this
tropical island more attractive and more dynamic.
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Abstract. The problem of tacit knowledge capture and sharing is a central theme
in the field of knowledge management. The difficulties of tacit knowledge
transfer and sharing not only for its own characteristics, but for provider’s
intellectual monopoly and the recipient's resentment. The Human Library is an
innovative method designed to promote dialogue, reduce prejudices and
encourage understanding. The paper aims to introduce the means of Human
Library and its origin and development, points out the Human Library is a new
way of tacit knowledge transfer and elaborates the advantage and role of human
library in tacit knowledge transfer and sharing.

Keywords: Human Library, Human Book, tacit knowledge, knowledge transfer,
knowledge sharing.

1 Introduce

Knowledge is well recognized as one of the most important sources for an organization
or personal. Knowledge may be either of explicit or tacit nature, while explicit
knowledge is easy to express both verbally and in written form, possible to codify, and
therefore also easy to transfer; tacit knowledge is complex and hard to codify ,express
or share, and is transferred through personal interactions and rich social interplay[1].

According to Pan and Scarbrough (1999 p362) "Tacit knowledge is not available as
atext. ... It involves intangible factors embedded in personal beliefs, experiences, and
values."[2] The tacit knowledge is subconsciously understood and applied, difficult to
articulate, developed from direct experience and action. Usually, shared through highly
interactive conversation, story-telling and sharing of experiences[3]. How can we know
people in our organizations who have the specific and specialized knowledge that we
need to tap into to do our jobs more effectively? How can we capture tacit knowledge?
The difficulties of tacit knowledge transfer not only for its own characteristics, but for
provider’s intellectual monopoly and the recipient's resentment. The paper aims to
introduce the Means of Human Library and its Origin and development, then elaborates
the Human Library as a new way of tacit knowledge transfer.

2  Human Library

2.1 What Is the Human Library
The Human Library is an innovative method designed to promote dialogue, reduce

prejudices and encourage understanding. The main characteristics of the project are to

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 335-B38]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012



336 Y.-h. Zhai, Y. Zhao, and R.-m. Wang

be found in its simplicity and positive approach. The Human Library works exactly like
your local Library - readers can borrow a "book". The difference is, books in the
Human Library are human beings: "Human books", with whom the reader can have a
conversation. In its initial form the Human Library is a mobile library set up as a space
for dialogue and interaction. Visitors to a Human Library are given the opportunity to
speak informally with "people on loan"; this latter group being extremely varied in age,
sex and cultural background. The Human Library enables groups to break stereotypes
by challenging the most common prejudices in a positive and humorous manner. It is a
concrete, easily transferable and affordable way of promoting tolerance and
understanding[4].

2.2 Origin and Development of Human Library

There was a young and idealistic youth organization called "Stop The Violence" which
founded by Dany Abergel and his friends from Copenhagen. The aim of the
organization was to raise awareness and use peer group education to mobilise danish
youngsters against violence. In 2000 Stop The Violence was encouraged by then
festival director, Mr. Leif Skov, to organize human library for Roskilde Festival Events
that would put focus on anti-violence, encourage dialogue and build relations among
the festival visitors. And the Human Library was born with a total of 75 books
available[5].

The conclusion made was that with so many different people, put together in a rather
small space for a long time, they are bound to start reading each other. From the moment
they ask the other book what their title is. And that will be the opening question of all
books on the first day. The services of the Human Library has always been free to its
public. Today a majority is hosted within the public library sector. Others are located in
educational institutions, festivals, books fairs and other relevant settings.

Human Library appeared for the first time since 2000 in Denmark , rapidly spread in
Europe, then spread to America, Australia, etc. According to the list of past human
libraries on its official web site, there were 47countries have hosted the 257 Human
libraries[6].

3 Human Library Could Be a New Way of Tacit Knowledge
Sharing

3.1 Human Library Provide a Comfortable Environment for Tacit Knowledge
Tranfer

Human library could be as a tool in promoting diversity awareness in a fun and relaxed
way but like the Gurteen knowledge cafe it could be used much more widely to get
people talking. Human library can make the tacit knowledge transfer smoothly in good
communication with both sides talking in the good atmosphere. Reading activities held
in safe, comfortable environment, both sides could sit in a quiet reading room, or walk
in the park or near the playground. In the process of the Reading, volunteers can use
props, such as veterans' war medal, athletes' running shoes and the Rangers' suitcase,
to increase the attraction of dialogue and enrich its content.
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3.2 Human Library Foster Independent Learning Skills through Asking
Questions and Sharing Information

A human Book is a person, that has chosen to be a public representative of a certain
group, may be experts in their field, have a particular passion or hobby, or have
significant experiences to share. For everyone, this is an opportunity to learn from and
better understand one another.

The human library held in TonJi University in china, provided several human books
of the theme for occupation plan, scientific research, foreign language study and study
abroad[7]. The human book volunteers were experts in some fields, scholars, members
of the community, students and teachers. Students could learn the method of foreign
language study through talking with a Korean Students who master three foreign
languages, or read the book titled how to have a good life on university campuses to
obtain some experiences of university life.

The Human book speak about their lives and experiences to interested users. So, for
example, on the human library of the University of British Columbia, a user could sign
up to talk to an Afghani student about life in Afghanistan, his wartime experiences and
struggles. Someone else may want to speak to an esteemed female doctor who has been
recognized for her exemplary research and her success in a male-dominated field. And
yet another participant may want to talk to a writer about the creative process, and about
the ways his views on identity, gender and sexuality inform his writing[8].

3.3 Human Library Break the Barriers between the Population through Tacit
Knowledge Communication

Human Book stories are very diverse ranging from people from varied religious, social
or ethnic backgrounds to people who have had interesting life experiences. By
borrowing a Human Book you can get to know more about the people that make up our
community. You might not normally get to interact with everyone in your community
and the Human Library is a great way to meet different people and exchange ideas in a
safe, friendly environment.

Human Library enables readers to ask the questions they have always wanted to ask;
while books are given the opportunity to share stories about their personal experiences
in a safe and welcoming environment. This enables individuals to actively contribute to
building inclusive communities of understanding. People come from different
backgrounds would talk with each other, such as the policeman sitting there speaking
with the youth activist, the politician in discussions with the graffiti writer and the
football fan in deep chat with the feminist. Human Library would promote
understanding between people of different social backgrounds in communication,
breaking the barriers between the population and increasing the social cohesion.

The idea is to introduce people to a collection of individuals who come from
different walks of life and realities compared to their own. It's an attempt to promote
diversity and share a broad range of views and opinions all within a context of respect
and intellectual curiosity.
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Abstract. Due to the increasing changes, the organizations need a new form
naming organizational agility to exploit the agility capabilities as a competitive
privilege besides matching the environmental changes so that they can use the
potential opportunities in a turbulent environment and can gain the superior
position. Based on a survey on Tehran Urban and suburban Railway
Corporation, and using Vokurka & Fliedner's Sand Cone Model, this study tries
to investigate the relations between the improving factors of key capabilities of
organizational agility on one hand, and the key capabilities of or organization
agility on the other hand. The results confirm the relations between reliability,
agility, and key capabilities of the organization; moreover, the results determine
the effective indices on improving the key capabilities of organization agility
and show their priorities.

Keywords: Agile Company, Agility Key Capabilities, Competitive Privilege,
Tehran Urban & Suburban Railway Co.

1 Introduction

The emergence of new commercial period with the change as one of its main
characteristics has led to essential review in commercial priorities, strategic
viewpoint, and methods used for organization's survival [14]. Today, they are more
emphasis on consistency with the changes of business environment. One of the
modern methods for facing the challenges of changes is the organization agility which
moves the organization forward to reach a better performance and being successful in
business [3]. So, the agile system is a set of abilities and competences which cause the
survival and improvement of any agency in a competitive environment [4]. So this
study is going to provide a means to measure the effectiveness and the importance of
the factors that improve the key capabilities of organization agility.
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2 Literature Review

The concept of "agility manufacturing" (IS) evolved after 3 periods of change in
manufacturing industry. These changes came from manual manufacturing to mass
production, then to pure manufacturing, and now in current period, to agility
manufacturing. The first period can be characterized as the very low level of
production, decentralized organization, and very high prices of the product. At the
second period, due to the high prices of the products, the mass producer avoids the
innovations and creativity as much as possible. The philosophy of the third period
was the pure production or manufacturing at a global level [16, 17]. The aim of the
pure production was to fill the gaps in the philosophy of mass production.
Consequently, in the third period, the interests of the customers and respecting their
rights were paid especial attention.

At the beginning years of 1990s, pure manufacture or World Class Manufacture
(WCM) was a modern category in manufacturing management which had been
proposed to answer the increasingly growth of competitive factors. These factors went
beyond the price and quality because the factors like interest in new products, on-time
delivery, and being flexible to compete on an international level got more important
[5, 6, 7, 8]. The fourth period, i.e. agility manufacturing is the newest manufacturing
method whose aim is to satisfy the customers, to increase the effects of information
and individuals in organizations, to dominate over the changes and instabilities, and to
increase the competitiveness of competitions via cooperation [9]. The new business
environment has changed the competitive priorities and operational strategies of the
organization. In the new environment, competitive prices and high qualities are
necessary but these factors are not enough to ensure the business success; instead, the
speed toward reaching the market and prompt and flexible reply to the customers
are being regarded as a main principle [10]. Therefore, the organizations can reach the
increasing and stable development in their strategic competitive capabilities by
reinforcing and equipping their abilities [16].

2.1 The Key Abilities and Capabilities of Organization Agility

Agility capabilities are the abilities to be established in organization in a way that the
organization find the needed power to be responsible against the changes. These
capabilities which are regarded as the bases for maintaining and developing the agility
are as follow [2]:

a) Responsibility power: the ability of realizing the changes and prompt
reply to them.

b) Sufficiency: a set of wide range of abilities which support all the activities
toward the organization's goals.

c) Flexibility: the ability of manufacturing and presenting different products
and reaching to different goals with the same resources and equipments.

d) Speed: the ability of doing the operation at the shortest possible time.
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2.2 Conceptual Model of Improving the Key Capabilities of Organization
Agility (Sand Cone Model)

Sand cone model investigate several issues. Firstly it approaches to the changes in
competitive environment and the strategic responses to these changes. Secondly it tests the
suggested strategic priorities and presents the priorities of such capabilities. Thirdly it
provides a format for accessing the priorities of competitive program in supply chain.
Sand cone model presents a complete framework for improving the constant agile supply
chain and process by which the strategic competitive privilege of the organization will be
gained. The model suggests that the organizations have to focus on collective attempts to
reach the quality, reliability, agility, and finally, effectiveness and economization of the
costs. Sand cone model offers a theory which shows how the organizations make a goal
for each of their priorities in their program [11].

A Costs effectiveness

Quality

A~

Fig. 1. Sand cone conceptual model

3 Research Method

This study has been done on the base of Sand Cone Model and has used the survey
method to investigate the relations between 5 factors which improve the key
capabilities of agility on the one hand, and the key capabilities of organization agility
on the other hand. In this regard, the authors made a questionnaire containing
the mentioned variables and used it in Tehran Urban and Suburban Railways Co. The
samples were 187 employees of Tehran Urban and Suburban Railways Co. The
samples were determined with Simple Random Sampling to a final sample of 123
employees. Moreover, the authors used AHP approach to determine the measure of
importance of the factors which improve the key capabilities of organization agility.

4 Hypothesis of the Research

There is a significant relationship between improving the key capabilities of
organization agility (i.e. quality, reliability, agility, and costs effectiveness) and
improvement of key capabilities of organization agility.
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5 Reliability of Measurement

The validity of measures of the questionnaire is confirmed by the applied definitions
and the comments of the respected experts. The results of Cronbach alpha coefficient
confirm the reliability of the questionnaire.

6 Results of the Research

In order to investigate the accuracy of the research's hypothesis, data obtained from
organization's experts were collected for static analysis. Results of the student's t-test
shows that the significant number in all hypothesis is nearly zero, which is lower than
the level of significance (0.05); so the research's hypothesis have been proved by
confidence of 95%. (Table 2.).

Table 2. Results of statistical analysis of the research

Variable name Test statistic Test result Research result
Quality 25.228 Null hypothesis rejected
Flexibility 3.915 Null hypothesis rejected Hypotheses
Reliability 1.326 Null hypothesis rejected confirmed
Agility 0.389 Null hypothesis rejected
Costs effectiveness 25.228 Null hypothesis rejected

Therefore it can be concluded that there exist a significant relation between five
improving factors and key capabilities of Tehran Urban and Suburban Railway
organization agility. Results of the Friedman variance analysis related to research
variables are as follows.

Table 3. Ranking average and priorities of the research variables

Index Items Average | Priority
name
Offering especial services on holidays and especial
days
2 Congruence of the variety of provided services and
= customer's needs 3.67 First
% Distributing metro stations per the different urban
~ Zones
Offering different new services by the organization
to customers
The ability of recognizing the changes in due time
. by the organization
= The ability of respond quickly to the environmental
E:P changes
Cooperation network among the organization and 3.27 Second
other organizations
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Table 3. (continued)

Using creative solutions for providing services
Doing the services on promised time

Easy accessibility to the services 2.84 Third
Offering compensating and alternative services when
a problem emerges

Flexibility

Making a plausive environment for the customers of
the organization

Suitable dealing with the customers

Attempt to increase the customers' trust for their
further usage of the services

Being obligated to the rules and principles in order
to prohibit any discrimination among the customers. 2.66 Fourth
Employees' responsibility for their probable mistakes
The ability of the employees to solving the problems
of the customers and offering suitable solutions to
them

The ability of performing the processes for executing
the goals of the organization

The capacity of maximizing the services

Optimal synthesis of the factors of service providing | 2.57 Fifth
with regard to their prices

The ability of reaching the specified goals with
lesser costs

Quality

Cost
effectiveness

Comparing the obtained mean in table shows that the reliability and agility
components in rail-way organization can be assumed as the most effective factors on
key capabilities organization agility. Moreover cost's effectiveness factor is the least
related to the increase of key capability organization agility.

On the other hand, couple comparing matrix table (AHP) according to some
experts were applied, in order to determine the importance rate of any five improving
key capabilities agility variable in their relation to key capability organization agility.
Results are shown in Fig.2.
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Improving the
key capabilities
of Agility
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Fig. 2. AHP tree diagram of improving the key capabilities of agility

As table 4 shows, the importance of five improving key capabilities of Tehran
Urban & Suburban Railway Co. agility is ordering as: reliability, agility, quality,
flexibility and cost's effectiveness.

Table 4. The priorities of the independent variables according to their weighting importance

# Variable name
1 Reliability
2 Agility

3 Quality
4

5

Flexibility
Cost effectiveness

Then the score of every variable in relation to all characteristics of improving key
capabilities agility has been obtained afterwards. The mean of the obtained matrices
in experts' poll were calculated in order to obtain the score of any variables
characteristics:

Ci =[WV xXA]
Where:

C, : The weighted score of the dependent variables

W, : Weights of independent variables

A : weighted mean of variables

Weighted score of any dependent variable related to independent variables are
calculated as follows and obtained weighted score have been multiplied by 100 for
similarity.



Strategies for Increasing the Key Capabilities of Organization Agility 345

Table 5. Weighted score of each independent variables in relation to dependent variables

# Variable Weighted score of each independent variables Weighting
name in relation to dependent variables score *100
1 Quality 0.0298 2.98
0.0266 2.66
0.0294 2.94
0.0288 2.88
0.0292 2.92
0.0276 2.76
0.0286 2.86
2 | Flexibility 0.03567 3.5
0.03554 3.5
0.03596 3.5
0.03683 3.6
3 | Reliability 0.0744 7.4
0.0738 7.3
0.0727 7.2
0.0721 7.2
4 Agility 0.057 5.7
0.0577 5.7
0.058 5.8
0.0575 5.7
5 Cost 0.0264 2.6
effectiveness 0.0267 2.6
0.0277 2.7
0.026 2.6
0.0252 2.5

Since the obtained weighted scores were calculated according to the weighted
importance of the factors effective in increasing the key capabilities organization
agility and also according to the mentioned approach (AHP); therefore all results are
determined and ordered based on them which have been investigated and analyzed as
follows.

7 Conclusions and Suggestions

Reliability factor is introduced as the most relevant factor to the improvement of key
capabilities of organization agility. Among the studied items, "Doing the services on
promised time" with weighted score of 7.4 and "suitable time of customer's wait to
receive the services" (7.3) have been the most relevant factors to the improvement of
key capabilities of organization agility of Tehran Urban & Suburban Railway Co. Out
of the reliability, the agility factor is the most important and most relevant factor to
the improvement of key capabilities of organization agility of Tehran Urban &
Suburban Railway Co. The results show that the item of "Cooperation network among
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the organization and other organizations" (weighted score 5.8) is the most relevant
factor to the agility among all the studied factors.

The results of the present research show the strong relation between the factors of
improving the key capabilities of the organization agility on one hand, and the key
capabilities of organization agility of Tehran Urban & Suburban Railway Co. on the
other hand. This issue has been especially proved for the reliability and agility factors.
Moreover, the AHP approach of the research also confirms the results. Thus the
organization can improve its key capabilities of agility by reinforcing and promoting
these relevant factors.
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Abstract. Coastal wetlands are important resources. Many developed countries
have actively promoted coastal wetlands ecotourism in order for the public to
understand the importance of coastal wetlands. The key to the successful
promotion of coastal wetlands ecotourism lies in finding out their appeal. In
order to achieve this research purpose, this paper is divided into several stages.
First, through literature review and expert interviews, coastal wetlands
ecotourism related appeal candidate factors were collected. Then, through the
Fuzzy Delphi Method, the important factors were filtered. Finally, through the
Fuzzy Analytic Hierarchy Process, the relative weights of the related factors
were estimated, and a hierarchical structure also can be established to evaluate
appeal on coastal wetlands ecotourism.

Keywords: Coastal wetlands, ecotourism, Fuzzy Delphi Method, Fuzzy
Analytic Hierarchy Process.

1 Introduction

The Ramsar Convention is an intergovernmental treaty adopted in 1971. Under the
terms of the Convention, wetlands are defined as “areas of marsh, fen, peatland or
water, whether natural or artificial, permanent or temporary, with water that is static
or flowing, fresh, brackish or salt, including areas of marine water the depth of which
at low tide does not exceed six meters”. According to the definition of wetlands from
the Convention, wetlands comprise inland and coastal/ marine wetlands, and human-
made wetlands [1].

In the past, coastal wetlands had often been regarded as useless mudflats by many
countries, thus the large-scale development of the agricultural, industrial, or urban
lands [2]. According to statistics, over the past few decades, about 30%~50% of the
coastal wetlands around the world have degraded, human destruction being the main
reason other than climate change [3]. In fact, coastal wetlands are important natural
resources, some of the many functions include: groundwater recharge, water
purification, climate regulation, breeding of fish and shellfish, the development of
ecotourism, and so on [4].
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As the functions of these coastal wetlands are gradually being taken seriously, in
addition to legislation banning against coastal wetlands conversions, many developed
countries such as Britain, the Netherlands, and the United States have actively
promoted coastal wetlands ecotourism, hoping to preserve the coastal wetlands
through ecotourism development that have the least impact on the local residents and
environment while enhancing the general public’s awareness of the importance of
wetlands and promoting the local economy.

Taiwan is surrounded by water. The formation of many coastal wetlands is due to
the natural features, but the general public in Taiwan has little knowledge of coastal
wetlands, and there are few ecotourism attractions developed from the wetlands. As
appeal is the main driving force of ecotourism promotions, and in consideration that
coastal wetlands ecotourism that still requires more active efforts in Taiwan, in
addition to considering the ecological/environmental impact of its development on the
local residents, the coastal wetlands ecotourism appeal factors are worthy of further
study. The purpose of this study is to find out the coastal wetlands ecotourism appeal
factors and their respective weights, and to establish a hierarchical structure for
evaluating appeal on coastal wetlands ecotourism.

2 Literature Review

2.1 Sustainable Development and Ecotourism

The concept of “Sustainable development” began to sprout from the 1960s, but was not
noted by many people in the early phase. In 1962, the book “Silent Spring” indicated that
water, soil, plants, and animals are closely related to humans, so pursuing only economic
development will endanger the environment of human life. In 1972, the Club of Rome
that specialized in the study of global issues published a book “The Limits to Growth”
that used the System Dynamics model to simulate the interaction between human and the
global environment. It found that the human behavior to pursue economic growth
damaged the balance of nature, and called human beings to face the subject of the limits
to growth with the attitude of sustainable development. In 1980, the International Union
for Conservation of Nature (IUCN), United Nations Environment Programme (UNEP),
and World Wildlife Foundation jointly published the “World Conservation Strategy,”
pointing out that “Man and the biosphere are closely interlinked, and only by
conservation of resources can humans achieve sustainable development.” In 1987, the
“United Nations World Commission on Environment and Development (WCED)”
published a report “Our Common Future,” pointing out that “Sustainable development
meets the contemporary needs without damaging future generations’ ability to pursue the
development of their own needs.”

Jacobs and Sadler (1992) [5] pointed out that economic objectives, social
objectives, and environmental objectives of the three pillars of sustainable
development. In terms of economic objectives: sustainable development encourages
economic growth; in social objectives, sustainable development improves and
enhances the quality of life, and solves the social problem of poverty; in
environmental objectives, sustainable development is based on environmental
protection, to make human development not exceed the carrying capacity of the
Earth’s environment.
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Ecotourism is a management tool that seeks sustainable development of natural
resources in the economy, society, and environment. In the early days, the natural
resources was managed by establishing reserves, vacating residents in the reserves,
and prohibiting local residents and general public from entering the reserves. This
type of natural resource management obviously deprived the local residents of their
rights, making it difficult for the public to understand the importance of the natural
resources. After years of consideration, conservationists proposed the concept of
ecotourism, thereby enabling the public to understand the importance of the
environment and bring economic benefits to local residents.

The Mexican ecologist Hetzer (1965) introduced the term “ecotourism” and
identified four normative principles. According to Hetzer ecotourism should have (1)
minimum environmental impact, (2)minimum impact on and maximum respect for
host cultures, (3)maximum economic benefits to the host country’s grassroots, and (4)
maximum recreational satisfaction to participating tourism [6]. Ceballos-Lascurain
(1996) defined it as ‘tourism that consists in travelling to relatively undisturbed or
uncontaminated natural areas with the specific objective of studying, admiring, and
enjoying the scenery and its wild plants and animals, as well as any existing cultural
manifestations (both past and present) found in these areas [7]° The Taiwan
Sustainable Development Land group ecotourism White Paper defined ecotourism as
a form of tourism in a natural region, emphasizing the concept of ecological
conservation, and sustainable development as the ultimate goal. Ecotourism to meet
this definition must through the explanation lead visitors to understand and appreciate
the local special natural and cultural environment, provide environmental education to
enhance the environmental awareness of tourists that leads to responsible
environmental action, and feedback economic interests to the visited places [8].

Taking all these scholars’ and organization’s definitions of eco-tourism, we can
summarize the eco-tourism to include:

(1) Tourism to enjoy the natural resources;

(2) By the process of activities to inspire visitors attention to environmental
protection;

(3) To maintain the welfare of local residents and promote the development of
local communities; and

(4) Minimize the impact on the environment.

Therefore, ecotourism is not simply recreational activities to enjoy wildlife, it also
reaches the functions of promotion of local economic development, protection of
local residents, conservation of natural resources, and so on, namely to keep
economic, social and environmental sustainable development.

2.2 Coastal Wetland Ecotourism Appeal Factors

Although there are few literatures in the past on the “coastal wetlands” type of
ecotourism appeal, there are numerous literatures on the analysis of the appeal of
generalized types of other specific types of ecotourism, as summarized below:
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Deng (2002) constructed the assessment framework of the appeal of natural reserve
ecotourism in Australia, which consists of several levels. The first level includes five
factors: tourism resources, tourist facilities, accessibility, local communities, and
appeal of the surroundings. “Tourism resources” includes two factors: natural
resources and cultural resources; the ‘“natural resources” includes two factors:
“geography” and ‘“environment”; “geography” includes five factors: climate, water,
mountains, animals, and plants; “animals” and “plants” include four items: scientific
value, aesthetics, diversity, and scarcity. In addition, the tourist facilities include three
sub-factors: educational facilities, recreational facilities, and infrastructure; the local
communities include three factors: social impact, economic impact, and cultural
impact; the appeal of the surroundings include two sub-factors: well-known and
quantity [9].

The International Union for Conservation of Nature (IUCN), World Tourism
Organization (WTO), and UN Environment Programme (UNEP) set up a set of
guidelines for the development of nature reserves in 1992. The guidelines include a
list of nature reserve site selections, including: accessibility, star species, beautiful
landscapes, special wildlife observation methods, the probability of successfully
spotting wildlife, food and accommodation services in the surroundings, other cultural
heritage, and other tourist activities [10].

Chen & Chen(2006) studied the factors affecting the appeal of the Taiwanese
black-faced spoonbill reserve for tourists, including: noise, waste, water pollution, air
pollution, the crowds, tourists’ waiting time, the number of parking lots, the placard
setting, facilities and environmental harmony, the ability of the guides, and the
number of guides [11]. Liu (2007) assessed the sustainable development of Taiwan’s
mountain ecotourism and pointed out the factors that attract tourists, including: low
proportions of artificial facilities, media commentary, guides, and other nature related
experiences [12].

Reinius and Fredman (2007) studied Swiss nature reserves and found that the
reasons that attract tourists to visit the nature reserves include: landscaping, less
waste, serenity, not too crowded, convenient transportation, and special artifacts [13].
Ethos Consulting (1991) studied the ecotourism of British Columbia, Canada and
found that the appeal factors include: accessibility, topography, climate, plants, trees,
minerals, fish, wildlife, landscape, and cultural heritage [14]. Arabatzis and
Grigoroudis (2010) studied Dadia National Park in Greece and found that the
important appeal or the factors affecting tourists satisfaction include: good service and
attitude of the management, unique flora and fauna, unique landscape, pavement,
accommodation facilities, tourist centers, bird-watching pavilions, viewing platforms,
toilets, map indicators, and so on [15].

Yeh (2001) studied Taiwan’s Penghu Gibe sea sports tourism and its appeal to
tourists and found that clean environment, clear water, and beautiful, natural
environment are the main appeal factors [16]. Hu (2008) studied the appeal of
Taiwan’s tourist attraction the Bali River and found that beautiful natural landscapes,
ecological diversity, historic monuments, temples, squares, streets, fishing, and so on
are the important indicators for appeal [17]. Wang (2009) studied the boat activities
held in the Four Grass Wetlands in Taiwan and found that the important appeal
factors include: natural landscape, the quality of guides, boat safety, transportation
convenience, placard settings, and so on [18].
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Table 1. The ecotourism appeal factors compiled from relevant literatures

Literatures A{B|C|D|E|F|G|H|I |[J|K|L|M
Appeal factors
1. With star species (such as endangered species) v v viv
2. Easily able to observe diversified and rich organisms V| Vv V| Vv v
3. With well-known historic sites 44 ViV v 44
4. Low proportion of artificial facilities v v
5. Beautiful or unique natural landscape v vViv|iv|iv|iv|V¥
6. Environmental cleanliness (Including little garbage | v v v v v
and good water and air quality)
7. Adequate infrastructure capacity v v
8. Adequate safety facilities v v
9. Convenient transportation v v 454 44
10. Adequate parking lots v v
11. Adequate public toilets v v
12. Low degree of crowdedness perceived by tourists v v
13. Short equipment (service) waiting time for tourists v
14. Excellent management and service capabilities of v
management units
15. The area planned as reserves or national parks v
16. Low impact of tourist activities on community v v
17. Low impact of tourist activities on animals and v v
plants
18. With interpretation personnel Vi v v
19. With appropriate interpretation placard settings 2% v
(Refers to appropriate placard quantity and size; clear
contents)
20. Experiential activities v v v
(Such as boating)
21. With bird-watching facilities v v
22. With viewing platforms or scenic trails v
23. Restaurants are available locally or in the vicinity v
24. Other recreational sites are available locally or in VIV v
the vicinity.
25. Accommodation is available locally or in the v v
vicinity.
26. High degree of support from local residents v v
A: Deng, King, and Bauer [9] E: Reinius and Fredman [13] I: Hu [17]
B: McNeely, Thorsell, and F: Ethos Consulting [14] J: Wang [18]
Ceballos-Lascurdin [10] G: Arabatzis and Grigoroudis [15] K: Garrod and Fyall [19]
C: Chen & Chen [11] H: Yeh [16] L: Valentin [20]
D: Liu [12] M: Jafari and Wall [21]

Garrod and Fyall (2000) studied the tourist attraction of British sites and pointed
out that the degree of protection, transportation accessibility, education,
entertainment, supportive local community, and environmental quality are important
appeal factors [19]. Jafari and Wall (1994) and Valentine (1993) both pointed out that
rare or endangered species and local cultural features are the important ecotourism
attractions [20, 21].

In view of the above literatures, the abovementioned factors affecting the
ecotourism appeal were compiled into 26 items, as shown in Table 1.

3  Methodology

This study is divided into three stages. In the first stage, the document analysis and expert
interview methods were adopted to collect the candidate factors contributing to the appeal
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of Taiwan’s coastal wetlands ecotourism; in the second stage, the Delphi Method was
adopted to select the important factors from the abovementioned candidate factors; in the
third stage, the Fuzzy Analytic Hierarchy Process (Fuzzy AHP) was adopted to estimate
the relative weights of the respective important factors. The Fuzzy Delphi Method and
Fuzzy AHP applied in the second and the third stage are described below.

3.1 The Fuzzy Delphi Method

The Fuzzy Theory was first proposed by Zadeh (1965). It is use to convert unclear
and ambiguous phenomena in the environment in mathematical terms. Because the
human perception and feelings are vague, subjective, and unascertained, the Fuzzy
Theory is applied to more precisely describe the feelings of Man [22].

The Fuzzy Delphi Method is the combination of the Fuzzy Theory and the
traditional Delphi Method. The Fuzzy Delphi Method takes into consideration the
fuzzy concepts involved to aid the group opinions in reaching a consensus, thus
ensuring more reasonable analysis results. The method has been applied by many
scholars in factor screening related researches, such as Cheng, Chen and Lee [23].
The steps of the Fuzzy Delphi Method are as follows:

1. The experts give interview values corresponding to each linguistic variable.

2. The linguistic variables ticked under each factor by the experts are to be
converted into corresponding interval values.

3. To establish the triangular fuzzy number of the most optimistic cognition in each
factor T=(L,M,U) and the triangular fuzzy number of the most conservative cognition
t=(I,m,u), of which L, M, and U are the minimum value, geometric mean, and
maximum value of the upper bound of interval values for the factor; I, m, and u are
the minimum value, geometric mean, and maximum value of the lower bound of
interval values of the factor deemed by the expert.

4. As shown in Fig. 1, if u>L and the gray interval G (G=u-L) are greater than
C(C=M-m), it means the experts have reached a consensus on the perceived factors,
or they have not reached a consensus and another round of the questionnaire needs to
be conducted. If a consensus has been reached, the intermediate values within the
gray interval (1/2G) shall be used to represent the expert group’s evaluation values of
the factors.

5. An appropriate threshold is to be set. If a factor’s 1/2G is greater than the
threshold value, the factor will be retained; if not, it will be deleted.

3.2 Fuzzy AHP

The AHP was proposed by Saaty [24]. Through the creation of pairwise
comparison matrices, the relative weights among the criteria were obtained. In the
AHP, the evaluators used the linguistic variables to express the relative importance of
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Membership Degree

U Interval
value

Fig. 1. The gray interval of the Fuzzy Delphi Method

the criteria, but the linguistic variables displayed fuzzy features. Therefore, some
scholars such as Csutora and Buckley [25], Liu and Wang [26] combined the Fuzzy
Theory and AHP to ensure more reasonable analysis results. The steps of the Fuzzy
AHP are as follows:

1. To establish hierarchies. The assessment criteria of each level should be
independent of one another.

2. To test the consistency of the pairwise comparison matrices.

3. To establish positive reciprocal matrices: Convert the relative importance
between two criteria ticked by the evaluators into triangular fuzzy numbers and
establish the fuzzy matrices.

4. Fuzzy weight calculation: In this study, the Lambda-Max proposed by Csutora
and Buckley [26] was adopted to calculate the fuzzy weights. The steps are as
follows:

a. Seta=1 to obtain the corresponding matrix 7 when the membership function
is at the maximum; setaz=0 to obtain the lower matrix 7' and upper matrix 7, , and

then obtain the corresponding eigenvectors W,, W, and W, , as defined below:
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By combining R, W', and R

m u

the fuzzy weights obtained are:
wh= ol i=123.0n @)

5. Aggregate fuzzy weights: Through the arithmetic mean, the fuzzy weights of n
number of evaluators were integrated.

6. Defuzzification: Defuzzification refers to the conversion of fuzzy weights into
definite values in order to determine the relative weights of the criteria. In this study,
the Center of Area Method was adopted to engage in defuzzification.

4 Results

4.1 First Stage: Collection of Candidate Factors

The 26 coastal wetlands ecotourism appeal factors listed in Table 1 were obtained
based on the summarized literature reviews. Although these literatures are related to
the ecotourism related researches, not all focused on Taiwan’s coastal wetlands. In
order to collect more complete the factors related to the appeal of coastal wetlands
ecotourism in Taiwan, the 26 items listed in Table 1 shall serve as the basis while five
senior guides, two scholars, two ecology illustration volunteers, and three Tourism
Bureau officials, a total of 12 experts, were interviewed to explore whether or not
appeal factors deemed important by the experts were omitted in Table 1. According to
the survey results, seven factors were added, and some factors were combined to
finally sort out 32 candidate factors, as shown in Table 2.

4.2 Second Stage: The Fuzzy Delphi Method Conduction

As this study is intended to analyze the appeal of coastal wetlands ecotourism in
Taiwan for tourists, the most senior guides who had the best knowledge of the
tourists’ feelings were adopted as the expert group in this part of the questionnaire;
however, government officials and academic experts were excluded from the expert
group. In addition, tourists were not the interviewed subjects in this part of the
questionnaire mainly because the development of coastal wetlands ecotourism in
Taiwan has just sprouted. If tourists had been taken as subjects for interview, the
analysis results would not have been applicable for other coastal wetlands, or deviated
analysis results might have taken place because the majority of tourists had limited
travel experiences, have only visited a certain part of the coastal wetlands or have
never been to one. In this stage, 13 senior guides were adopted as the interviewed
experts, all had over five years of tour guiding experience, over six coastal ecotourism
activity guide experiences in the recent two years, and have tour guide licenses.
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Table 2. Candidate factors and results of screening through the Fuzzy Delphi Method

Candidate Appeal Factors t=(l,m,u) G T=(L,M,U) 12 G >
1. With star species (such as endangered species)  (73,82.42,93) (93, 80) (80,93.14,100) 86.5 v
2. Easily able to observe diversified and rich (73,83.41,90) (90, 80) (80,92.12,100) 85 v
organisms

3. Low proportion of artificial facilities (67,72.46,78) (78,73) (73,80.46,85) 75.5

4. Beautiful or unique natural landscape (70,79.83,93) (93,80) (80,90.33,100) 86.5 v
5. Environmental cleanliness (70,78.96,85) (85,80) (80,86.35,93) 82.5 v
6. Safe (65,73.72,81)  (81,80) (80,83.65,88) 80.5 v
7. Public transportation convenience (73,77.52,85) (85,80) (80,83.12,93) 82.5 v
8. Convenience of Driving Cars (75,78.48,85) (85,80) (80,81.89,90) 82.5 v
9. Adequate public toilets (50,68.02,75)  (75,67) (67,77.2,90) 71

10. Low degree of crowdedness perceived by (70,80.69,90) (90,80) (80,91.23,100) 85 v
tourists

11. Short equipment (service) waiting time for (65,71.15,77) (77,75) (75,81.15,85) 76

tourists

12. Excellent management and service (70,79.04,85) (85,80) (80,85.93,93) 82.5 v
capabilities of management units

13. The area planned as reserves or national (55,68.02,73) (73,70) (70,78.32,85) 71.5

parks

14. Low impact of tourist activities on (55,69.43,75) (75,70) (70,78.32,85) 72.5
community

15. Low impact of tourist activities on animals (55,67.32,77) (77,75) (75,78.23,90) 76

and plants

16. With interpretation personnel (70,75.69,83) (83,80) (80,85.93,93) 81.5 v
17. With appropriate interpretation placard (73,77.95,85) (85,80) (80,83.05,93) 82.5 v
settings

18. Experiential activities (68,76.35,90)  (90,80) (80,87.03,100) 85 v
19. With bird-watching facilities (50,68.95,83)  (83,70) (70,79.32,93) 76.5

20. With viewing platforms or scenic trails (70,75.67,83) (83,80) (80,82.1,90) 81.5 v
21. Food is available locally or in the vicinity (73,79.8,85) (85,83) (83,89.6,95) 84 v
22. Stores selling local specialties are available (73,79.54,83) (83,80) (80,88.32,95) 82.5 v
locally or in the vicinity

23. Recreational places or historic sites are (75,78.6,83) (83,80) (80,85.63,93) 82.5 v

available locally or in the vicinity(excluding
items 21and 22)

24. Accommodation is available locally or in the (50,67.32,78) (78,68) (68,77.32,90) 73

vicinity

25. High degree of support from local residents (68,73.6,77) (77,75) (75,86.3,90) 76

26. In just a short distance from the city (68,75.78,85) (85,75) (75,77.68,85) 80 v
27. There are bicycle lanes along the connecting (73,76.31,83) (83,80) (80,85.28,90) 81.5 v
roads

28. Overall community building (70,79.54,83)  (83,80) (80,87.32,93) 81.5 v
29.With mangroves (55,68.26,78) (78,65) (65,75.43,81) 71.5
30.Buildings for environmental education (55,66.31,83) (83,65) (65,75.02,90) 74

31. Coordinated buildings and natural landscapes  (72,82.76,90) (90,80) (80,92.43,100) 85 v
in the area or vicinity

32.With green lables (70,72.6,75) (75,79) (79,83.45,90) 77

Based on the data collected from the expert questionnaire, using the Fuzzy Delphi
Method, and in reference to suggestions of Cheng and Chen and Lee [23], those with
intermediate values exceeding 80 in the gray interval were deemed important. The
threshold value o was set as 80. After screening, there were 20 factors that exceeded
the threshold value ¢« , which were listed as important factors, as shown in Table 2.
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4.3 Third Stage: The Fuzzy AHP Conduction

The 20 important factors selected in the second stage were compiled into two
hierarchies, through which the Fuzzy AHP questionnaire was designed to calculate
the weights of the dimensions and factors, as shown in Table 3 and Table 4.

Table 3. Hierarchy Structure for Evaluation factors of the appeal of Taiwan’s coastal wetlands
ecotourism

Dimension Factors
Cl1 C11 With star species
Natural C12 Easily able to observe diversified and rich organisms
resources C13 Beautiful or unique natural landscape
Cl14 Coordinated buildings and natural landscapes in the area or peripheral
C2 C21 Public transportation convenience
Transportation C22  Convenience of Driving Cars

C23 In just a short distance from the city
C24  There are bicycle lanes along the connecting roads.

C3 C31 Clean and tidy
Environment C32  Low degree of perceived crowdedness
C33  Safe
C34 Excellent management and service capabilities of management units
C4 C41 With guiding personnel
Recreation and C42  With appropriate interpretation placard settings
education C43  Experiential activities
C44  With viewing platforms or scenic trails
C5 C51  Food is available locally or in the vicinity
Local and C52  Stores selling local specialties are available locally or in the vicinity

vicinity support ~ C53 Recreational places or historic sites are available locally or in the vicinity
C54  Overall community building

Table 4. Deffuzzied weight of dimensions and factors

Dimension Defuzzied weight Factors Defuzzied weight Global defuzzied Ranking
weight

Cl 0.416 Cl1 0.254 0.1057 3
CI2 0.284 0.1181 2
C13 0.359 0.1493 1
Cl4 0.103 0.0428 10

C2 0.128 C21 0.285 0.0365 12
C22 0.614 0.0786 5
C23 0.052 0.0067 19
C24 0.049 0.0063 20

C3 0.154 C31 0.48 0.0739 6
C32 0.261 0.0402 11
C33 0.164 0.0253 15
C34 0.095 0.0146 16

C4 0.153 C41 0.095 0.0146 17
C42 0.192 0.0296 13
C43 0.544 0.0838 4
C44 0.169 0.026 14

C5 0.149 C51 0.338 0.0504 7
C52 0.302 0.045 8
C53 0.289 0.0431 9

C54 0.071 0.0106 18
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5 Conclusion and Recommendations

1. Among the five dimensions, “natural resources” has the highest weight (0.416),
followed by “environment” (0.154), “recreation and education” (0.153), “local and
vicinity support” (0.149), and “transportation” (0.128), of which “natural resources”
has a significantly higher weight compared to the other dimensions. The remaining
four weights show only minor differences. In addition, in view of the factor ranking,
three out of the four factors of “natural resources” are ranked top three and the other
one ranked tenth, indicating the high importance of the four factors in the dimension.

2. The factor ranked eighth “C52 with stores selling local specialties are available
locally or in the vicinity” rarely appeared in past literatures on ecotourism, but played
a rather important role in the factors of the appeal of Taiwan’s coastal wetlands
ecotourism. In consideration to “C52”, “C43 experiential activities” ranked fourth,
“C51 food is available locally or in the vicinity” ranked seventh, as well as “C53
other recreational places or historic sites are available locally or in the vicinity”
ranked ninth, it can be seen that unlike other ecotourism types, Taiwan’s coastal
wetlands ecotourism, experiential activities locally or in the vicinity, local snacks,
local specialties, and other activities are also important appeal factors. However, the
expert group gave a poor rating for C43 in terms of its performance in the wetlands. It
is therefore suggested that more activities be included under the premise of the least
ecological disturbance.

3. “C31 cleanliness” ranked sixth and “C32 low level of perceived crowdedness”
ranked eleventh, indicating low pollution and low crowdedness are also important
influential factors when tourists engage in the nature related travel. From a
comprehensive view of C43, C51~C53, C31~C32 factors, the tourism industry locally
and in the peripheral flourished. With the experiential activities or specialty foods,
more tourists were drawn to the place, but when there were too many tourists, it not
only devastated ecology and disturbed residents, but also led to increased pollution
and crowdedness, thus reduced appeal.

4. Although this study included the appeal of ecotourism as the study scope in
order to understand the feasibility of promoting coastal wetlands ecotourism and ways
to enhance the appeal. However, the competent authorities must comply with the
principle of sustainable development in planning coastal wetlands ecotourism in the
future. In other words, the development must take into consideration the
environmental, social, and economic goals in order to achieve the purposes of natural
resource preservation, environmental education, local community welfare protection,
and local economy promotion.
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Abstract. An investigation into how support vector machine can be used in the
regression process of financial forecasting. A novel stock pricing model has been
proposed based on the well-developed fundamental factors model and a combi-
nation of factors used in the model have been carefully selected to predict the
common stock price. Several classical regression techniques therefore are ap-
plied separately in the predicting process and comparison has been made on the
correctness of the predicted result. Support Vector Machine Regression has
shown very strong competitivity throughout the test.

Keywords: Support Vector Machine, stock pricing model, regression technique.

1 Introduction

The financial market is a complex, evolutionary, and non-linear dynamical system [1].
The field of financial forecasting is characterized by data intensity, noise,
non-stationary, unstructured nature, high degree of uncertainty, and hidden relation-
ships. Therefore it’s very difficult to predict various financial terms such as stock price,
different index price etc. Based on the development of different factor models and
empirical analysis, certain factors have stand out and shown strong relationship to a
company’s financial movements. A novel approach to relate a company’s stock price to
some factors is proposed in this paper and tested later.

In the stock price forecasting model we proposed and other vast majority of financial
models, regression of a small sample of high-dimensional, non-linear data is always re-
quired. Therefore the accuracy of regression results hugely affects the predicting accuracy
of the model. Support Vector Machines (SVM) has made huge impact to different area of
studies such as bioinformatics and pattern reorganization due to its ability in dealing with
non-linear and high-dimensional data set [2]. Therefore it’s desirable for us to use it in our
model and compare it with other classical regression techniques to see whether or not
SVM regression is a suitable regression technique in financial analysis.

2 Stock Pricing Model Construction

2.1 Framework of the Model

The central idea of modern financial economics is that the average return of a stock is
the payoff to the shareholder for taking on risk. Factor models express this risk-reward
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relationship. Factors are explanatory variables that represent different types of risk. A
factor model shows that the average stock return is proportional to the stock’s exposure
to the risk that the factor represents and to the payoff for each unit of exposure to the
risk. One of the most commonly used factor models is fundamental factor model which
uses stock characteristics such as the P/E ratio and market capitalization as factor to
measure the exposure to risk for certain stock.

In this paper, we are only interested in testing the ability of different regression
techniques when dealing with regression in modern financial analysis; therefore we
simplified the fundamental factor model [3] to only consider predicting stock prices
using factors that measure its exposure to risk which also known as factor exposure.
That is the stock price is proportional to the factor exposure.

Hence by denoting the factor exposure of K factors as fy,...,fk, stock price r for a
certain stock can be estimated by the following equation:

Where C,,...,Ckare weights for each corresponding factor exposure, b is the bias which
reflects the random nature of stock price. The equation is typically estimated by a
time-series regression using observations made at various time periods. Therefore we
can take factor exposures, which are the variables of interest that affect stock price, and
regresses stock price at every time interval in the data period on the corresponding
weights. For example, the factor exposure f; might be the market capitalization. The
weight C; found by estimating the regression shows how sensitive stock prices are to
market capitalization. Different regression techniques can be used in this process, the
suitability of Support Vector Machine Regression is looked closely in this paper and
comparisons to other classical regression methods have been made.

2.2 Factor Choice of the Model

A factor is any variable that may represent a firm’s financial condition and therefore
have influence on the firm’s stock performance. There are all kinds of factors, some of
which describe stock characteristics and some of which describe conditions in the
overall market. These fundamental factors are observable characteristics of the stock
itself, and they usually can be read or calculated from financial statements.

Eight factors have been chosen carefully based on empirical analysis. Specific de-
scriptions and reasons to use them in the model are given blew:

e  Price-to-earnings ratio (P/E): P/E ratio is a valuation factor which attempt to
measure whether stocks are relatively cheap or expensive. P/E ratio is defined as
price of a stock divided by the earning per share. It has been found that low P/E
ratio stocks outperform stock with higher P/E ratios over the long run.

e  Price-to-cash-flow ratio (P/CF): P/CF ratio is also a valuation factor. It’s defined
as price of a stock divided by its cash flow per share. Lower P/CF ratio com-
panies have been found to outperform high P/CF ratio firms. P/CF have been
chosen along with P/E ratio is because cash flow is less vulnerable to accounting
manipulation.

e Dividend yield (D/P): D/P is a valuation factor. It’s defined as dividend per
share of a company divided by its stock price. D/P serves as an invaluable aid in
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determining a company’s maturity and growth prospects. Stable, mature busi-
nesses tend to generate sufficient cash flow and offer relatively high dividend
yields. High dividend yielding stocks shown to outperform over the long-run.
Size: Size is a very classical valuation factor. It’s defined as the market capita-
lization of a company. Smaller size stocks have been found to outperform larger
size stocks over the long run.

Current Ratio (CUR): CUR is a solvency factor which attempt to measure a
company’s ability to meet future short-term obligations. CUR has been defined
as current assets of the firm divided by current liabilities. It measures the ability
of a company to cover liabilities with varying degrees of liquid cash. Firms with
high CUR have less likelihood of going into bankruptcy and thus can withstand
paying their current liabilities.

Net Profit Margin (NPM): NPM is an operating profitability factor, which tells
us how well management is running the company. NPM is defined as net in-
come divided by net sales. This represents the true income of the firm. A very
important measure of profitability for companies.

Debt-to-equity ratio (D/E): D/E ratio is a financial risk factor, which measure
financial health of a company. It’s defined as the long-term debt of a firm divided
by its common equity. A very common measure of the financial risk of a firm.
Momentum (MM): Momentum is a technical factor which is factor we use to
express trend of stock movement we noticed from past data. Momentum is a
very popular indicator of future performance. Various academic studies have
found positive autocorrelation in stock returns, meaning that positive returns in

one period tend to lead to positive returns in the next period [3]. In this paper the

momentum has been defined as ¥, ;.; = —;ﬂ-j — 1, where P; is stock price
' ;

at time period i.

3 Mathematical Formulation of Support Vector Regression

Complete formulation and deviation of Support Vector Regression can be found at [2, 4].

Briefly we are trying to solve the following problem:

minimise: - llwll® + CER (5 + &)

subject to: y; — (= W, X +B) =+ &
(cwx >+ -y <e+E.vi=L..n
G5 =0;C=0

2

Where w is the weight, C is a control factor we need to define ourselves to optimize the

regression problem and ¢ is defined as our tolerance to error for each data points.

Then we can introduce Lagrange Multipliers to transform above to dual form:

minimise: %Eﬁjﬂ{ai - u:xi']{cc]- - cx]-'} K{xi,xj} -
=X (o + of) + Zi, yi(oy — af)
subject to: 0 = oy af = C;
Ei u:xi—Eicxi'= 0;i=1,...n

3)
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The Kernel function K(...) allows us to map the original non-linear input space to a
higher-dimensional feature space inside which the original data are linear and thereby
solve the optimization problem.

Finally the regression hyperplane can be expressed as
P = S, (o — o} )K G, %) + b,

The enormous success SVM has achieved last decade is mainly attributed to four
factors: superior generalization capacity, a globally optimal solution from a convex
optimization problem, the ability to handle non-linear problems using the “kernel
trick”, and the sparseness of the solution which makes it possible to have specialized
fast algorithms. These properties have made SVM very robust in dealing with small
training set, non-linear and high-dimensional problems, and these are exactly the type
of problem we are facing both in our model constructed above and in most of financial
regression cases. Most companies only publish their financial report semiannually and
some companies even publish them annually. This has hugely limited our resource of
historical factor data since most of them can only be obtained twice a year which lead to
very small historical data or training points available to us. Also the complexity of
stock has made it very hard to determine which factors affect it the most, so it’s very
common to involve a lot of different parameters in the model to comprehensively de-
scribe the stock. This has made most of the model we are interested in
high-dimensional. Therefore we expect SVM regression to have superior performance
in financial analysis. Experiments are carried out to test which regression technique
gives best result for our stock price prediction model.

Before carrying out the SVM regression, few control variables need to be determined.

We have set C = Infinity ande=0 throughout the experiment. This is mainly because C
measures the tradeoff between complexity and loss of outliers. In our model, the training
set is very small therefore each training point carries very precious information and hence
they all should be regard as ‘unmissable’. Therefore we set C = Infinity and &=0.

Another thing is that we need to choose a proper Kernel function. In this paper RBF
Kernel function has been chosen due to its reputation in previous studies.

RBF Kernel is given by:

K(x:.%) = exp (|l — 51" /20%) @

Where o is a parameter that needs to be optimized. The larger the value of o, the larger
the area that the support vector has an influence on. Hence o controls the smoothness of
the decision surface. To find the optimal value of C, a very classical method called
Cross-Validation has been used. This involved selecting a certain proportion of the data
points to be our training set on which we ran SVM regression and then testing the
model on the remaining data, called the holdout set. Mean square error is calculated for
each choice of o, and the one with smallest MSE is chosen as our final choice of .

4 Experiments and Results

4.1 Experiment Construction

In this section we present the experiments that were performed to validate the ability of
SVM regression. Briefly descriptions of competing methods are given below:
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e  Support Vector Regression with RBF Kernel (SVRR): Method we described in
previous chapter. Control variable o is determined by cross-validation.

e Support Vector Regression with Linear Kernel (SVRL): Classical Support
Vector Regression with Kernel function chosen as inner product of x;, x;. To test
the importance of a suitable Kernel function in dealing with complicated
non-linear data set.

e Random Walk (RW): This method is used as a base line. The method implies in
each period of time, the price of certain stock can move up or down randomly by
as much as ¥ 100 independent of all factors. The boundary is set according to
past stock price data and in our method predicted stock price has been calculated
10 times then the average is taken as the final price.

e  Ordinary Least Squares Regression (OLSR): One of the most classical linear
regression methods. OLSR minimizes the sum of squared vertical distances
between the observed responses in the dataset, and the responses predicted by
the linear approximation.

e  Backpropagation (BP) [5]: Backpropagation is a classical method of Neutral
Network Training. They are nonlinear sophisticated modeling techniques that
are able to model complex functions. Numbers of neurons we use are also de-
termined using cross-validation.

e Radial Basis Function Networks (RBFN) [5,6]: A radial basis function (RBF) is
a function which has built into it a distance criterion with respect to a center.
Such functions can be used very efficiently for interpolation and for smoothing
of data. RBF networks are universal approximators on a compact subset of RE.
This means that a RBF network with enough hidden neurons can approximate
any continuous function with arbitrary precision.

Three companies are selected as our sample for the experiment. They’re CITIC Se-
curities Co.,Ltd.; Ping An Insurance Group.; ICBC Limited. They are leading compa-
nies in their industry with biggest weights in HuShen 300 index, and therefore can
express the trend of the stock price for their industry very well. Stock price and factor
data are gathered from each company’s financial reports.

Training data are sampled from December 2007 to December 2010, and test data is
June 2011. Error is defined as absolute value between the predicted stock price of June
2011 and the real price. Small error indicates better regression method. Percentage
error is calculated last to show the cross-sectional performance of each regression
technique.

4.2 Experiment Results

Table 1. Data set for ICBC Limited

Date |Price| P/E |P/CF|D/P(%) | CUR | NEM(%) | D/E size ne
2011.06] 4.46 | 8.83 | 2.78] 2.06 |1.07| 43.6 |14.85| 13458 62| 0.04
2010.12( 4.24 16,24 2.01) 2.17 [1.06) 46.9 | 14.89) 12060 38| 0. 25
2010.06] 4.08 [14.32]4.42] 209 |1.06| 41.8 |14 03] 117685 05] 0.01
2009.12] 5.44 [ 27.1 | 4. 63| 1.56 |1.06] 45.05 | 13.8 | 11435 09] 0.53
2009.06] 5.42 [10. 73] 2 1.52 |1.07| 36.2 [11.99] 9747.65 [ 0. 29
2008 12] 3.54 [26.11]5.39] 233 |1.06] 41.86 | 11. 37| 9399.96 | —0. 39
2008.06] 4.96 [33.88]9.91| 1.34 |1.07| 32.05 | 9.75 | AAR4. 20 | 0.A2
2007.12] 8.13 [41.75]5.22] 0.82 |1.06] 35.18 | 9.51 | 8303.99 | —0.19
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Since we have assumed equal weight of each factor, we need to standardize each
column before carrying out regression.

Table 2. Standardized data set for ICBC Limited

Date |Price| P/E | P/CF | D/P CUR s D/E | size i
2011. 0B | 4.46 [-1.15 |-0.60 | 0.863 |1.20 | 0.62 |1.08 | 1.40 | 0,08
2010.12( 4. 24 [-0.52 |-0.99 | 0.8¢ |-0.73 [ 1.25 |1.08 | 1.1¢ |-0.B9
2010.06[ 4.06 | -0.69 |-0.05 | 0.68 |-0.73 [ 0.28 | 0.69 [ 0.54 | 0.00
2009, 12] 5.4¢ [ 0.40 [ 0.05 [-0.3¢ [-0.73 [0.90 [0.58 [ 0.36 [ 1.38
2009, 06| 5.42 [-0.99 [-0.99 [-0.42 [1.20 [-0.7% [-0.25 [-0.45 [-0.79
2008.12] 3.5 [ 0.32 | 0.33 [ 1.1 |-0.73 [ 029 |-0.53 [-0.68 [-1.08
2008. 06] 4.96 | 0.98 | 209 |[-0.¥7 |1.20 [-1.58 [-1.27 [-1.04 | 1. 60
2007.12( 8.13 [ 1.5 | 0,26 [-1.78 |-0.73 [-0.98 |-1.38 |[-1.24 |[-0.5%

Table 3. Standardized data set for

CITIC securities co.Ltd

Date | Price| PB/E | PACF | D/P CIR Ui D/E | size M
2011.06] 13.08 |—2.12 | 0.30 |0.81 | 1.45 [-0.45 [-1.00 [-0.71 |—0.04
2010.12] 12,59 | 0.64 [-0.82 | 1.03 0.11 |-210 |-0.64 | 0.16 |-1.19
2010. 06| 11.70 [ 0.42 0. 16 1.26 |-0.22 | 0.26 |-0.28 | 0.92 0.04
2009, 12| 31,77 [ 0.97 0.73 |-0.77 | 0.74 1.04 |-0.49 |—0.95 | 0.78
2009.06| 28.26 | 0.85 [-0.12 |-0.54 | 0.86 0.14 |-0.51 |-1.20 |-0.57
2008.12] 17.97 [-0.42 |-1.51 | o013 [-0.89 | 0.76 [1.32 | 1.73 |-1.35
Z008. 06| 28.92 [-0.32 [1.74 |-0.58 |-0.47 |-0.38 [ 1.80 0. 40 0.97
2007.12[ 89.27 [-0.03 [-0.38 [-1.5¢ [-1.59 [o0.72 [-0.19 [-0.36 | 1.37
Table 4. Standardized data set for Ping an insurance Group

Date | Price | P/E P/CF D/P CUR NFM D/E size M
2011.06] 48.27 [-0.43 | 0.17 | 0.44 |-0.83 [-0.13 | 118 | 1.68 | 0.07
2010.12| 56.16 |-0.38 | 0.64 |-0.52 |—0.84 | 0.08 1.41 0.9 [-0.99
2010. 06| 46.81 |—0.41 |—0.31 | 0.30 |—0.83 |-0.06 |-0.33 | 0. 46 |-0.10
2009.12| 55.09 [-0.22 |-0.91 |-0.82 |—0.56 |-0.67 | 0.87 0. 20 1.32
2009.06| 4¢9.46 | 2.47 |-1.28 |-1.56 |—0.586 |-1.98 |-0.55 |-0.48 |-1.17
2008. 12| 26.59 | —0.37 | 0. 17 1.32 0.21 1.07 [-0.52 |-0.82 [-1.32
2008. 06| 49.26 |-0.36 | 1.95 0.78 1. 65 0.8 [-0.75 |-0.81 | 0.60
2007.121106.10|-0.51 |—-0.42 |1-0.83 | 1. 56 0.89 [-1.25 [-1.19 |1.18

To fix the best choice of o, Cross-Validation is used and specific
Limited. are given below, ¢ choice for the other two companies are fixed in similar

manner.

e Fredicted Price | Error
0.1 28, 62 24,38
0.5 6,97 2.73
0.6 4. 65 0.41
0. 62 4,28 0.04

Table 5. Cross-Validation result for ICBC limited

result for ICBC

Hence o values are fixed as 0.62, 0.61, 0.76 for ICBC, CITIC securities, PingAn
Insurance respectively.
Final comparison results for all six regression methods are given below:

Table 6. Absolute error for different regression techniques

SVIR SVML RY OLSR EP REFN

ICEC 0,21 1,09 30. 48 38, T4 3. 63 1.13

CITIC securities | 0. B9 15,84 54, 65 45.69 10,76 | 1,87
Pingin Insurance | 2 97 20,33 3426 184,12 | B. 47 3.23
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Table 7. Persentage error for different regression techniques

SR SVIL RW OLER EP REFN

ICEC 4. 71 24,51 |6B83.41 [B8R3. 61 | Bl. B4 | 25,34
CITIC securities | 6. 80 [121.10 |417.81 |349.31 |82 26 | 14.30
Pingin Insurance | £ 19 42,12 | 70.93 [361.44 [17. 55 | 6. B9

We can clearly see that SVMR outperforms other common regression techniques by a
huge amount. Especially techniques like OLSR which performs even worth than the
baseline RW. Small training set, need of high-dimensional model, non-linear data set
etc. all these properties of financial market has limited the use of some very successful
regression technique such as Ordinary Least Squares Regression and Backpropagation.
This suggests that Support Vector Machine Regression has very huge potential appli-
cation in the field of financial analysis.

6 Conclusion

In this paper, a stock pricing model has been constructed based on the fundamental
factors model. A combination of factors have been selected and proved to be very
successful in reflecting a company’s stock price. Using desirable regression method,
the predicted stock price is significantly close to the real price. This can be very useful
to stock trader, company strategists or any financial analyst. Several common regres-
sion techniques are compared under close scrutiny. Support Vector Machine Regres-
sion outperforms other classical methods by a significant amount. This suggests a very
demanding application of SVMR in the future study of financial analysis.
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Abstract. By using co-integration analysis, vector error correction model and
granger causality test, and based on the quarterly data between China and the
United States, this paper give an empirical analysis on the relation between the
real exchange rate and Sino-US trade. The conclusions are as follows: factors
affecting Sino-US trade balance includes U.S. real GDP, China's real GDP and
real exchange rate, the most important factor to impact on Sino-US trade is the
U.S. real GDP, and there is a clear J-curve effect between Sino-US trade. Based
on the research results, at last the author gives the proposition of the RMB
exchange rate’s reform.

Keywords: Trade balance, ADF test, RMB exchange rate, Vector error
correction model.

1 Introduction

Since reform and opening up, China's economic development has made remarkable
achievements. China's trade exports from 206 billion dollars in 1978 to 2.9728 trillion
dollars in 2009. China has become the world's largest trade surplus country. With the
expansion of Sino-US trade surplus, appreciation of the RMB exchange rate is facing
tremendous pressure, RMB exchange rate has become an important factor which affect
Sino-US trade relations. RMB exchange rate in the U.S. balance of trade is to play a
role in? RMB exchange rate to what extent play a role? The existence of China-US
trade J-curve effect? This series of studies has a strong theoretical and practical
significance for our country.

On the relationship between exchange rate and trade balance, foreign scholars have
extensively studied. With developed countries for the study sample, Kenen and Rodrik
studied the impact of Short-term exchange rate volatility on imports and exports, the
results showed that: Frequent fluctuations in the exchange rate has significantly
inhibited trade between developed countries. Krugman and Moffett believed that U.S.
real exchange rate depreciation will help to improve the U.S. trade imbalance. Marquez
using 1973-1985 quarterly data found that currency devaluation in developing
countries can improve their trade balance. Rose By using the United States and Britain
1974-1986 years of data for statistical test, results showed that there is no co-integration
relationship between trade balance and real exchange rate in developed countries,
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Marshall-Lerner condition is also not established. By comparing developed and less
developed countries, Arize found that exchange rate fluctuations in the short term and
long term import were strongly inhibited import and export both developed and
developing countries. Marquez believed that exchange rate changes have little effect on
China's trade balance; There are many studies about the relationship between exchange
rate and trade balance in the domestic. By building a gravity model of international
trade and using import and export data between China and major trading countries,
Chen Ping and Xiong Yan found that Exchange rate volatility is not conducive to
increased exports to China. Li Guang-zhong believe that the depreciation of the RMB
exchange rate depreciation have a positive impact on China's imports and exports; Cao
Yang and Li Jian-wu think that exchange rate depreciation is no significant effect on
Import and export in the short term, but in the long term the devaluation of the RMB
has a positive impact.

2 The Establishment of Model and Data Processing

According to traditional international trade theory, Real exchange rate appreciation and
the increase in national gross domestic product will increase the country's imports,
otherwise reduce the imports. The real exchange rate depreciation and the increase in
foreign GDP will increase the country's exports, otherwise reduce the country's exports.
Therefore, the key factors affecting the trade balance include its gross domestic
product, foreign GDP and the real exchange rate RER. So import equation and export
equation reflect the Sino-US trade as follows:

LnIM=0,+p LnRER +3,L.nGDP +¢, 1)
LnEX =0,+0,LnRER +0,LnGDP *+y, 2)

LnIM; and LnEX, are the logarithm value of the import and export. LnGDP, and
LnGDP* are the logarithm value of the China and U.S. real GDP. LnRER; is the
logarithm value of the real exchange rate of RMB. In this paper, the key data include
Sino-US trade data, China and the U.S. real GDP, real exchange rate of RMB,
Consumer price index etc. Sino-US trade data is from the U.S. Federal Reserve System
database, the quarterly GDP of China and the U.S, consumer price index, the nominal
exchange rate of RMB and other data are from the International Monetary Fund's
International Financial Statistics Yearbook over the years. In this article, in order to
eliminate the heteroscedasticity of the model, we will make each variable logarithmic
transformation.

In this paper, the RMB exchange rate data is the real exchange rate. The real
exchange rate is calculated as RER=NExP*/P, RER represents nominal exchange rate
under the direct quotation. P and P* represent the price level in China and the United
States. In this paper, with China and the U.S. consumer price index replace the two
countries' price levels, then come the real exchange rate equation: RER=NExCPI*/CPI.
In this paper, the main research methods include co-integration analysis, vector error
correction model, impulse response functions and Granger -causality test.
Co-integration analysis is mainly to study the long-term relationship among variables,
vector error correction model is mainly to analyze the short-term dynamics between the
various variables affecting the mechanism, impulse response function is in order to
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analyze the impact of real exchange rate on short-term dynamics of import and export.
Granger causality test is to examine the causal relationship between variables.

3 Model Estimation and Interpretation of Results

3.1 ADF Test

In the last century 80's, Engle and Granger proposed the concept of co-integration.
Co-integration means that maybe there is a stable linear relationship among the
variables. The stable linear reflect the long-run equilibrium relationship among the time
series. Before co-integration analysis, we should make unit root test for time series in
order to avoid spurious regression phenomenon. The test principle is:

Ax=0+0oT+Ax +ENAX +€, 3)

By ADF test, we can see that time series LnGDP, LnGDP*, LnRER, LnEX, LnIM are
non-stationary series, but ALnGDP, ALnGDP*, ALnRER, ALnEX, ALnIM are
stationary series. Maybe there is a co-integration relationship among the time series.

3.2 Co-integration Test

According to ADF test results, all variables are first-order lag variable, which meet the
prerequisite for co-integration equation. There are may have long-term stable
equilibrium relationship among the time series. Co-integration test are usually two
ways: Engel-Granger two-step method and Johansen maximum likelihood method. EG
two-step method first is to use least squares regression analysis of each variable, and
then the regression residuals for unit root test. EG two-step method co-integration
parameters have a strong coherence and effectiveness, But its defect is: (1) Under the
conditions of a limited sample, the resulting estimator is not unbiased, and the smaller
sample size, the greater the deviation of its estimator; (2) When more than one
co-integration vector, EG two-step method seems to be quite helpless. In order to
overcome the small sample size of defects under the EG two-step method, in this paper
we use a multivariate Johansen co-integration test methods to verify whether there is a
co-integration relationship among the economic variables. Johansen method is based
on vector auto regression model test, the key issue of VAR model is to determine the
lag order, lag order are generally based on the principle of AIC and SC. Johansen
co-integration test results for export equation in Table 1.

Table 1. Co-integration test results of export equation

Null Eigen Trace 5% threshold | Maximum Eigen | 5% threshold
hypothesis | value statistic | value value statistic value

k=0 0.3828 41.3357 | 32.0819 224213 15.3315

k<1 0.1561 21.0735 | 25.0097 15.1018 19.3873

k<2 0.0918 5.0817 12.5179 6.8771 11.0916
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From the test results we have seen, trace statistic and maximum eigenvalue statistics
reject the null hypothesis in the 5% significance level, it means that there is a
co-integration relationship between China's exports to the United States, the U.S. real
GDP and RMB real exchange rate. According to test results, we can draw export
co-integration equation by Eviews 5.0 as follows:

LnEX=-28.11819+4.17183LnGDP*+1.52131LnRER “)
R2=0.872 DW=1.82 F=51.231

From model (4) we can seen that regression results is significant and the DW value is
moderate, regression model results are obvious. Model (4) reflects the following
information: First, U.S. real GDP growth and RMB real exchange rate depreciation will
help increase China's exports; Second, the long-term elasticity of U.S. real GDP on
China's exports is 4.17182, which means that U.S. real GDP increased by 1% makes
China's exports increased by 4.17182%;Third, the long-term elasticity of RMB real
exchange rate on China's exports is 1.52131, in other words, 1% depreciation of the real
exchange rate of RMB will increase China’s exports 1.21782%. Finally, from the
T-statistic results, U.S. real GDP and real exchange rate have a significant impact on
Chinese exports, but from the coefficient of elasticity can be seen that U.S. real GDP
impact on china’s exports is much higher than the RMB exchange rate depreciation. In
the same way, we can get the import co-integration equation is:

LnIM=-10.88166+2.220458L.nGDP-1.347978LnRER 5)
R2=0.891 DW=1.98 F=31.217

We can see from the above equation, during the first quarter of 1990 to the fourth
quarter of 2009, the elasticity of China's real GDP on imports is 2.220458, in other
words, China's real GDP increased by 1% makes China's imports increased by
2.220458%. The elasticity of RMB real exchange rate on China's imports is 1.347978,
which means that 1% depreciation of the real exchange rate of RMB will reduce
China’s exports 1.347978%.The two elasticity can pass the T-test, it indicates that the
RMB real exchange rate and China's real GDP impact on imports are significant.
Compare the two elasticity absolute value, the former is bigger than the latter, it means
that china's real GDP shows a greater impact on China's imports than RMB real
exchange rate.

Compare equation (4) and equation (5) can be found, the same degree depreciation
of RMB exchange rate, reduction in U.S. imports from China is bigger than increase in
exports to the U.S. The main reason may be related to the structure with the China
Import and Export. China's exports products are low-tech and labor-intensive goods,
while the imported products are technology-intensive or capital-intensive goods, and
the labor-intensive products is strong sensitivity to the real exchange rate changes
relative to capital-intensive goods.

3.3 Vector Error Correction Model

Johansen test can only show the existence of a stable equilibrium relationship among
various economic variables. But in the short term, the unbalanced relationship may
exist among the variables. In this paper, we use the vector error correction model to
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study the dynamic relationship among the various time series in the short-term. We get
the equation error correction term shown in Table 2 by using Eviews5.0.

Table 2. Import and export equation error correction term

Error correction term ALnEX, ALnIM

Coefficient -0.04187 -0.31895
Standard deviation 0.02198 0.08902
t-Statistics -3.12157 -4.52762

Error correction term coefficient indicate the speed of adjustment to the long-run
equilibrium each variable. If the variable coefficient is statistically significant, it means
that what proportion of dependent variable non-equilibrium can be corrected in the next
years. We clearly see from Table 2: error correction term coefficient of the export and
import equations are negative and the correction coefficient all can be through T-test.
View from the export equation, about 4.19% of the gap between long-run equilibrium
value and actual value of LnEX has been corrected, it shows adjustment speed is slow
to long-run equilibrium when the variable LnEX is by short-term interference. From the
export equation, we learn that about 31.90% of the gap between long-run equilibrium
value and actual value of LnEX has been corrected, it shows adjustment speed is fast to
long-run equilibrium when the variable LnIM is by short-term interference.

3.4 Granger Causality Test

Co-integration and vector error correction model can explain long-term equilibrium
relationship and short-term dynamics among the economic variables, indicate a causal
relationship among variables, but can not indicate which variable is the reason and
which variable is the result, therefore require further validation. Granger causality test
results as shown in Table 3.

Table 3. Granger Test Results

Observed | Null Lag | F- P- Conclusion

variable Hypothesis order | statistic | value

LnEX LnEX does not Granger Cause LnRER | 2 4.8912 | 0.1018 | accept
LnRER does not Granger Cause LnEX | 1 7.1019 | 0.0016 | reject

LnIM LnIM does not Granger Cause LnRER | 1 0.9017 | 0.2118 | accept
LnER does not Granger Cause LnIM | 2 4.9836 | 0.0017 | reject

From the Granger causality test results, in 5% significance level, RMB real
exchange rate does Granger Cause China's import and export, however, China's import
and export does not Granger Cause RMB real exchange rate. It indicates that the RMB
real exchange rate and imports & export are one-way causal relationship.
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4 Conclusion

Based on the traditional classical theory of international trade balance, this article study
the relationship between the real exchange rate and China-US trade by using
co-integration analysis, impulse response function analysis and Granger causality test.
By the co-integration test, we can learn: there is existence of a stable equilibrium
relationship among various economic variables in the long term. View from the export
equation, U.S. real GDP and real exchange rate have a significant impact on Chinese
exports, but the influence of the former is far greater than the latter. From the point of
view the import equation, the main factor affecting imports of China's are real GDP and
real exchange rate of RMB, but the former's influence is still dominant. By Granger
causality test found that: in the case of the optimal lag, there is a causal relationship
between the RMB real exchange rate and trade balance. RMB real exchange rate
depreciation improves the trade balance.

Based on the above findings, suggestions are given as follows: first problem is to
expand domestic demand. From the preceding analysis, real GDP for the impact of
China's trade surplus is much higher than the real exchange rate effects. China should
adjust the economic structure, improve the social security system, actively expand
employment and promote urban-rural integration, by expanding domestic demand to
reduce China's huge trade surplus. The second is to adjust the export structure, analysis
shows that the labor-intensive export products affected by exchange rate fluctuations is
greater. China should strengthen IPR protection, enhance the core competitiveness of
foreign trade enterprises, promoting the upgrading of product structure and industrial
innovation, improving the international competitiveness of export products. Third,
reform the exchange rate mechanism. Government should relax controls over the RMB
exchange rate, expand the exchange rate range and exchange rate is more flexible,
implement comprehensive managed floating exchange rate system.
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Abstract. In the paper flexible job shop scheduling problem FJSP (an extension
of the classical job shop scheduling) is analyzed. We discuss the influence of
different production factors on makespan. For the analysis of the production
process the greedy randomized adaptive search procedure (GRASP) heuristic
was used. Experiments with different levels of factors have been considered and
compared. The GRASP algorithm has been tested and illustrated with results
for the serial route and the parallel one.

Keywords: Serial and parallel route, simulation modeling, factors of
production, flexible job shop, makespan.

1 Introduction

Simulation modeling is a common paradigm for analyzing complex systems. The
greatest overall benefit of using simulation in a production environment is that it
allows a manager or engineer to obtain a system wide view of the effect of “local”
changes to the manufacturing system.

Simulation is well known as a powerful tool supporting the design, layout or
redesign of production systems. Recently, many successful applications proved that it
can also support the operation of manufacturing systems, especially in the area of
scheduling and control.

There are a number of other well-known, general-purpose simulation packages
[1-4]. The broad goal of production operation management, such as a resource
constrained scheduling problem, is to achieve a coordinated efficient behavior of
manufacturing in servicing production demands, while responding to changes on
shop-floors rapidly and in a cost effective manner. Shop floor scheduling, such as
resource constrained scheduling problems in general, is complex, NP-hard problem,
thus is unfeasible to be solved computationally by the sole use of conventional
operations research approaches. The development of decision-making methodologies
is currently headed in the direction of simulation and search algorithm integration.
This leads to a new approach, which successfully joins simulation and optimization.
Hybrid techniques using domain specific heuristics are necessary to guide the search
and to provide satisfactory solutions in due time.

M. Zhu (Ed.): Business, Economics, and Financial Sci., Manag., AISC 143, pp. 373-582]
springerlink.com © Springer-Verlag Berlin Heidelberg 2012
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2 Formulation of the Problem

In job shop scheduling problem (JSP), there are n jobs and m machines, each job is to
be processed on a group of machines satisfying precedence constraints. Each
operation of job is to be processed only on one predetermined machine. Though the
JSP has been well studied, its application to real-word scenarios is often undermined
by the constraint of the one-to-one mapping of operations to machines. Hence, FJSP
problem [6] extends the JSP problem by allowing each operation to be processed on
more than one machine. With this extension, we are now confronted with two
subtasks: assignment of each operation to an appropriate machine and sequencing
operations on each machine.
The FISP problem is formulated as fellows. There is a set of jobs Z={Z;}, i€

I, where I = {1, 2, ..., n} is an admissible set of parts, U = {u}, k€ 1, m, is a set of
machines. Each job Z; is a group of parts 77; of equal partial task p; of a certain range
of production. Operations of technological processing of the i-th part are denoted by

{0} 17:'5. Then for Z; , we can write Z; = (/1; {O;;} 1725 ), where  Oj; = (G, t; (v ) is

the j-th operation of processing the i-th group of parts; & is the number of operation
of the production process at which one should start the processing the i- th group of
parts; H; is the number of the last operation for a given group; G; is a group of
interchangeable machines that is assigned to the operation Oy; t; () is an elementary
duration of the operation O; with one part d; that depends on the number of machine
N in the group (on the specified operations); t'; is the duration of set up before the
operation O;. The most widely used objective is to find feasible schedules that
minimize the completion time of the total production program, normally referred to as
makespan (Cmax).

The GRASP algorithm [5] has been tested and illustrated with results for the serial
route and the parallel one in FJSP problem.

3 GRASP Metaheuristic

Metaheuristic algorithm include - but are not restricted to - Ant Colony Optimization
(ACO), Evolutionary Computation (EC) including Genetic Algorithms (GA), Iterated
Local Search (ILS), Simulated Annealing (SA), Greedy Randomized Adaptive
Search Procedure (GRASP) and Taboo Search (TS). In this paper GRASP
metaheuristics have been used for the optimization of production flow.

The GRASP procedure consists of two main phases: the phase of the constriction
of the initial solution and the phase of the local search. The feasibly solution for the
task FJSP is generated at the stage of construction of the initial solve and its
neighborhood is analysed at the stage of the local search phase. These phases are
repeated till the moment that the stop criterion has been satisfied. The best of founded
solutions among all iterations is returned as the result of application of the procedure.
The construction phase builds a feasibly solution, one element at a time. The being of
a candidate for a set up” is included into the construction of such solution [5].
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4 The Computer Experiments

In this experiment there are k = 6 factors and we want to get an initial estimate of how
each factor affects the response. We might also want to determine if the factors
interact with one another, i.e., whether the effect of one factor on the response
depends on the levels of the others. On way to measure the effect of a particular factor
would be to fix the levels of the other k-1 factors at some set of values and make
simulation runs at each of two lewels of the factor of interest to see how the response
reacts to changes in this single factor. A much more ecomical strategy for determining
the effects of factors on the response with which we can also measure interactions,
called a 2" factorial design, requires that we choose just two levels for each factors
and then calls for simulation runs at each of the 2¢ possible factor-level combinations,
which are sometimes called design points. Because we are using only two levels for
each factor, we assume that that the response is approximately linear over the range
range of the factor.

In this work we examined the serial route and the serial-parallel route of the
production flow. In a serial route (PS) an entire batch of parts is processed on one
machine and only when all of the products in the batch have been processed are they
sent to the next machine. In a serial - parallel route (PSR) individual items of the
batch are sent to the next machines as soon as they have been processed on the
previous machine.

For the solution of the FJSP problem special software to realize the heuristic was
created. Experiments were carried out for data presented in [5], for the number of
operations - 160, and the number of machines - 26. For the solution of the FISP
problem special software to realize the heuristic was created. In both cases the
experiment series were carried out with 5 replications.

Below we considered how C,,, - the total time in which all production tasks are
completed - depends on different of production factors. The research was based on
a six-factor two-level simulation experiment. In the analysis we took into account
such factors as C1 - the times of the technological operations 7,, (the basic "+" level
and the "-" level, whose values were twice as low as those of the basic one), C2 - the
times of machine set up 7, (the basic "+" level and the "-" level, whose values were
twice as low as those of the basic one), C3 - transport operation times T, (the "-"
level equals 2 min, the "+" level is 4 min), C4 - the number of transport devices L,,
(the "-" level is 2, the "+" level is 4 items), C5 - the number of tasks L., (the basic "-"
level and the "+" level, whose values were twice as high as those of the basic one),
C6 - the size of the production batch W, (the basic "+" level and the "-" level, whose
values were twice as low as those of the basic one). Further on during the analysis we
also use TO, TP, TT, LU, LZ, WP respectively to stand for the 6 factors.

The loading/unloading times for the transport operations were left the same and
equal to 2 min. The number of each combination of factor levels (CFL), the C,,,
values from the repeated experiments and average C,,, values are evaluated for the
serial route (tab. 1), and for the serial-parallel route (where the factor leves "-" and
"+" were marked as "m" and "d" respectively).

The average C,,, values for the factor level combinations in the serial route are
shown in Table 1.
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Table 1. The C,,,, values for various combinations of factor levels (serial route)

Combi- Factor Average
nation level Values of C,, and CPU time C .. and
number combination CPU time
| 15198.8 152408 151988 152128

fmmmmm 13,668 12,991 13,107 13,3
284431 284431 284431 284431

2 dmmmmm 13,132 12,84 12,861 12,9
15590,35 15516 15451,4 155193

3 mdmmmm 13,447 13,012 12,83 13,1
287218 286474 286517  28673,6

4 ddmmmm 13,426 13,23 13,447 13,4
19770,65 195704 1964245 196612

5 mmdmmm 14,187 13,907 14,493 14,2
31923,1 32078,1 322245 320752

6 dmdmmm 13,961 13,649 13,611 13,7
19832,65 1979885 1993255  19854,7

7 mddmmm 14,4 14,144 14,305 14,3
325354 32113,6 324863 323784

8 dddmmm 12,519 12,832 13,056 12,8
15198,8 15347,2 15288 15278,0

9 mmmdmm 11,065 11,029 10,564 10,9
28480,7 284431 284431 284556

10 dmmdmm 10,701 10,628 10,66 10,7
dnd 15389,3 15389,3 154653 154146

1 mamamm 10,777 10,78 10,936 10,8
ddmd 289247 28789.8 286336 287827

12 fmamm 10,821 10,483 10,287 10,5
w 18769,95 18806,95  18820,6 187992

13 mmadmm 10,686 10,421 10,583 10,6
dindd 31923,1 31923,1 319664  31937.5

14 madmm 10,563 10,712 10,624 10,6
wad 18869,3 18899,55  18889.55  18886,1

15 maddmm 10,702 10,662 10,561 10,6
ddddmm 32113,6 323214 322362 322237

16 10,608 10,421 11,051 10,7
d 19210,2 19349,1  19113,75 192244

17 mmmmamn 83,198 82,589 82,294 82,7
- 37166,4 357863 371721 367083

18 mmmam 82,571 83,407 83,283 83,1
- 19443,55 199622 192746 195601

19 mammam 83,476 84,42 82,955 83,6
ddimmd 36862,9 37586 374316 372935

20 mmam 81,426 82,103 83,267 82,3
26874.4 26560,65 2745225 269624

21 mmdmdm 81,451 81,747 82,746 82,0
41222,1 41642,5 40575 41146,5

2 dmdmdm 98,744 99,854 98,888 99,2
265035 26237,1  27031,15 265906

23 mddmdm 83,088 85,382 85,139 84,5
41596,6 40658,8 398075  40687.6

24 dddmdm 96,48 96,567 97,176 96,7
18263,85 18827,4 182853 184589

25 mmmddm 32,683 31,918 31,249 32,0
35965,1 361793 356619 359354

26 dmmddm 34,524 34,556 34,836 34,6
18751,5 185127 1899475  18753,0
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Table 1. (continued)

27 mdmddm 32,106 32,083 31,703 32,0
36041,4 35979,9  35496,9 35839,4
28 ddmddm 34,15 35,257 34,766 34,7
2262245 221642 22004,2 22263,6
29 mmdddm 38,225 38,213 38,109 38,2
39087,5 38427 390124 38842,3
30 dmdddm 36,911 36,708 36,106 36,6
229943 22801,55 22664,4 22820,1
31 mddddm 37,817 37,552 37,994 37,8
39089,6 39243,5 39199,2 391774
32 dddddm 36,367 37,222 36,881 36,8
30205,05 30198,35 30298,05  30233,8
33 mmmmmd 13,378 13,345 13,216 13,3
566717 566717 569249 56756,1
34 dmmmmd 12,997 12,963 13,189 13,0
30373,6 30553,5 30717 30548,0
35 mdmmmd 13,322 12,745 13,111 13,1
57097,2 57760,5 568622 57240,0
36 ddmmmd 13,058 13,213 13,432 13,2
38601,35 38484,35 38492,65  38526,1
37 mmdmmd 14,602 14,727 14,624 14,7
64305,4 63885,1 64547,6 64246,0
38 dmdmmd 13,556 13,33 13,087 13,3
38726,8 38972,6 38926,55  38875,3
39 mddmmd 14,605 14,637 14,337 14,5
64229,5 63944,2  63822,2 63998,6
40 dddmmd 13,537 13,791 13,465 13,6
30299,55 30210,75 30183,1 30231,1
41 mmmdmd 10,656 10,701 10,776 10,7
568249 56671,7 56931 56809,2
42 dmmdmd 10,764 11,061 10,656 10,8
30459,25 30373,6  30394,6 30409,2
43 mdmdmd 11,062 10,733 10,852 10,9
56862,2 568622 568622 56862,2
44 ddmdmd 10,655 10,687 10,771 10,7
37289,05 37284,7 37143,1 37239,0
45 mmddmd 10,562 10,811 10,639 10,7
63808,3 63728,4  63854,2 63797,0
46 dmddmd 10,756 10,561 10,593 10,6
37524,55 37491,05 37333,6 37449,7
47 mdddmd 10,677 10,671 10,703 10,7
63822,2 638222 64046,2 63896,9
48 ddddmd 10,81 10,671 11,044 10,8
38282,4 382449 39107,95  38545,1
49 mmmmdd 84,732 85,102 84,914 84,9
73209,5 74788,4 73800 73932,6
50 dmmmdd 84,462 85,513 84,071 84,7
39390,65 385754 38391,7 387859
51 mdmmdd 85,81 84,655 86,687 85,7
748227 73718 741794 74240,0
52 ddmmdd 83,424 84,047 83,392 83,6
53849,4 52221,45 53904,65  53325,2
53 mmdmdd 84,23 83,656 82,065 83,3
8427172 82582,8 84675 83845,0
54 dmdmdd 97,171 101,204 99,132 99,4
54078,15 53085,3 54018,75 537274
55 mddmdd 85,223 84,219 85,272 84,9

82946 82796,8  79891,9 81878,2

377
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Table 1. (continued)

56 dddmdd 98,762 98,313 98,463 98,5
36848,65 36850,35 3706325  36920,8
57 mmmddd 34,11 33,463 33,064 335
71858,5 72176,6  70657,6 71564,2
58 dmmddd 35,191 34,942 36,13 354
36291,05 36581,5 374125 36761,7
59 mdmddd 33,07 33,292 33,385 33,2
71489,9 71089,1 73336 719717
60 ddmddd 35,598 35,978 35,093 35,6
44657,35 44656,45 45595,55  44969,8
61 mmdddd 39,228 38,736 39,408 39,1
77516,2 75630,7 785234 77223,4
62 dmdddd 36,147 36,599 37,83 36,9
45573,45 42868,2 4522435 445553
63 mddddd 38,447 37,021 37,74 37,7
78402,6 78843,7  78207,1 78484,5
64 dddddd 37,249 36,735 35,788 36,6

Let us consider some of the factor level combinations, marking with Cx the x
number of the C factor and with Kx - the number x of the CFL combination. When
analysing the results of the experiment the C,,,, value [min] was described with the
following linguistic variables: C,,, below 15.000 - especially small; 15.000 < C,,,y <
30.000 - very small; 30.000 < Cpo < 45.000 - small; 45.000 < Cpere < 60.000 -
average; 60.000 < C,,qr < 75.000 - big; 75.000 < Cppre < 90.000 - very big.

Based on the results of the experiment we can assign to individual CFL (where *
stands for any level of the factor) the C,,, values in the following way: d***dd - big;
d*m*md - average; ****dd - average; d*d**d or d*d*dd - big; d***mm or d***dm
or m***md or m***dd- low, and m***mm or d***mm- very small.

The analysis of the result also shows that for a two-fold increase of the transport
appliance number (factor C4) from 2 to 4 illustrated in K56 and K64 respectively in
the PS route the C,,,, value drops relatively little, i.e. by (81878-78484)/81878 =4 %.
When C3 changes from the "m" level to "d" (combinations K60 and K64) the C,4
value increases by (78207-71971)/71971 = 8 %, which results in a greater change of
Cinar than when C4 changes. When doubling the times of technological operations
(factor C1), i.e. when comparing combinations K63 and K64 C,,, increases by
(28443-15198)/15198 = 87 %. On the other hand the influence of machine set up
times (factor C2) on C,,, is insignificant and, for example, when comparing K1 and
K3 it increases by (15519-15212)/15212 = 2 %. The increase in the number of
transport devices (factor C4) does not improve the C,,,, value (combinations K1 and
K9, K2 and K10 as well as K17 and K25). Whereas a change in the transport
operation times (factor C3) makes the C,,, grow by (19661-15212)/15212 = 10 %
when comparing K1 and KS5.

Analyzing the obtained values for serial-parallel route we can see that for almost
any combination m****m the C,, value <= especially low (comparison of
combinations K1 and K31); while for almost any combination d****m is contained in
the range very small < C,,,, < small. In the PSR route almost all values of C,,,, do not
exceed the value of C,,,,=60 000 min, and thus are below the linguistic value “very
big”.
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We can see that for the K1 combination the C,,,, value in the PSR route is twice as
low as in the PS route (15198,8/7298). Although for the K8 combination the C,,,
values are twice as low in the PSR route as in the PS one, when the L, number of
transport appliances increases (factor C4) for K16 the C,,. value decreases by
(16074,9-13795,0)/16077,9 = 14 %, while in the PS route it remains on a similar
level. Similarly, the increase of the L, number (factor C4) by 2 makes almost no
change in the C,,, value in the PS route, while in the PSR route C,,,, goes down by
(7298-6839)/7298 = 6 %.

The increase of machine set up time (factor C2) for the examined data structure has
a relatively small influence on the change of C,,, (e.g. combinations K1 and K3, for
which we have the values of 7298 and 7517 in the PSR route, and 15212 and 15519
in the PS route). The influence of factors C2 and C3 on C,,, is stronger (combination
K7) in the PSR route. In spite of the increase of transport operation times (factor C3) -
and there are more transport operations in the PSR route - the C,,, value decreases
when the the L,, number grows to 4 (combination K15) by (12112-8108)/12112= 33
%. Increasing both factors C3 and C4 at the same time (combinations K1 and K13)
results in a relatively low C,,, in the PSR route, i.e. by (7943-7298)/7298 = 8 % and
a higher C,,, in the PS route, i.e. by (18799-15212)/15212=23 %.

Increasing the number of tasks L, (combinations K1 and K17) results in a higher
increase of the C,,,, value in case of the PSR route [ (13218-7298)/7298 = 80%] than
in case of the PS route [ (19224-15212)/ 15212 = 26%]. For K21 and K29 the increase
of factor C4 causes a relatively high decrease of C,,, ie. by (23164-
15516)/23164=33 %; for combinations K1 and K17 the increase of factor C5 causes
an increase of C,,,, by (13218-7317)/7317 = 81 %. When comparing combinations K2
and K17 we can see that the increase of factor C1 results in a higher increase of C,,,
than the increase of factor C5 does for the PSR route, while the increase of factor C5
results in a significant decrease of C,,, in the PS route.

In the analysis we can see that for combinations K52 and K64 we obtain a similar
value of C,,, at the "m" level of factor C3 and factor C4 (57153 min) and at the "d"
level of factor C3 and factor C4 (56159 min). For combinations K56 and K64
changing factor C4 to level "d" causes a significant reduction of C,,,, i.e. by (66225-
56159)/66225 = 15%. When comparing combinations K48 and K64 we can see that a
twofold increase of factor C5 results in exactly a twofold increase of C,,,
(56159/28104). A twofold increase of factor C6 causes C,,. to grow by (56159-
27464)/27464= 132573)/32573=72%.

When analyzing the 2° factor experiment according to the values of the
coefficient

»=C..[PS)/C,  (PSR)

max max

we can see that for all combinations of factor levels of the type ****m* we obtain
high values of Rrpp and inversely for the combinations of the ****d* low values.
Factor C5 has the greatest influence on the C,,, value.

Its increase causes a greater "parallelness" of production flow (e.g. when
considering K48 and K64 we have, that factor C5 at the "d" level results in the Rypp
changing from 2.31 to 1.40). The other factors influence the size of the Rzpp relation
significantly less.
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Thus for the analyzed data structure the type of production flow can influence the
C,.x value changing the range of the Rypp coefficient from 1.11 (combination K23
"mddmdm") to 2.36 (combination K14 "dmddmm"). Therefore there are
combinations for which the C,,, value is only slightly higher in the PS route than in
the PSR route, but there are also those which result in a twice as high C,,,, value.

Fig. 1 shows the values of the Rypp coefficient for the 64 combinations of factor
levels (the 6-factor 2-level experiment).
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Fig. 1. The values coefficient Rrpp for the 64 combinations of factor levels (the 6- factor 2-level
experiment)

5 Learning from Examples

The results obtained from the experiment analysis are the basis for formulating
practical recommendations to be implemented in production processes. They can also
serve as foundation for creating data bases and knowledge b