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Abstract. The Use Case Precedence Diagram (UCPD) is a technique that ad-
dresses the problem of determining a software’s scope and construction se-
quence from the developer's perspective. This paper presents a qualitative
evaluation of the UCPD based on the Method Adoption Model (MAM), where
the intention to use a method is determined by the users’ perceptions. The re-
sults show that the intentions to use UCPD exist in undergraduate students and
practitioners with at least 2 years of experience in the industry, but the relation-
ships defined by the MAM are only confirmed with the results obtained with
practitioners.

Keywords: UCPD, requirements precedence, software engineering experimen-
tation, Method Adoption Model.

1 Introduction

Use cases technique was first proposed by Ivar Jacobson [11], and, since its inclusion
in the Unified Modeling Language (UML) [16], its utilization has been greatly ex-
tended, making it a mandatory requirement for any software development project. The
Use Case Precedence Diagram (UCPD) [18] is a technique based on use cases and its
objective is to determine software construction sequences taking into consideration
the developer’s perspective in terms of ease of construction to define software re-
quirements priorities.

According to UML, the relations that can exist between use cases are: include, ex-
tend, and generalization. In addition to the standard, UCPD proposes the inclusion of
a new relation: precedence. The concept of this diagram was taken from Doug
Rosenberg [20], who proposed the use of a similar diagram, specifying the relations
“precedes” and “invoke” to determine user requirements. Fig. 1 shows an example of
a UCPD. There are two rules to define the precedence relationship between use cases,
one considers the precondition, and the other whether a use case needs the informa-
tion that is registered by another use case (further details of these rules can be found
in [18]).

The use cases that are on the left side of the diagram will be implemented before
the ones that are on the right side. For instance, in Fig. 1, “Use case A” will be im-
plemented before “Use case C”.
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Fig. 1. Use Case Precedence Diagram

In [19], it was included the results of a controlled experiment in which UCPD is
applied in case studies by practitioners and the obtained results show that UCPD has
more significant advantages over the utilization of ad-hoc techniques.

Although the results obtained in the controlled experiment were satisfactory, there
is a need also to assess users’ response to the new procedure and their intention to use
it in the future, for which reason we applied at the end of the experiment a question-
naire based on the Method Adoption Model (MAM) [14].

MAM was proposed by Moody and this model is an adaptation of the Technology
Acceptance Model [9] defined by Davis. MAM explains and predicts the adoption of
methods. The constructs of the MAM are the following:

e  Perceived Ease of Use: the extent to which a person believes that using a particu-
lar method would be effort-free.

e Perceived Usefulness: the extent to which a person believes that a particular
method will be effective in achieving the intended objectives.

e Intention to Use: the extent to which a person intends to use a particular method.

MAM defines that perceived usefulness is influenced by the perceived ease of use,
and intention to use is defined by perceived usefulness and perceived ease of use.
Many empirical studies that evaluate software methods have been carried using MAM
with students and practitioners [1,7,17]. Some of them do not confirm the relation-
ships between the constructs defined by the MAM.

The rest of the paper is organized as follows: Section 2 describes this study, Sec-
tion 3 details the results obtained for the empirical study. Finally, a summary and our
plans for future research will conclude our paper.

2 Description of This Study

Using the Goal/Question/Metric (GQM) template for goal-oriented software meas-
urement [3], we defined this study as follows:

Analyze: user’s responses
For the purpose of: evaluate
With respect to: intention to use UCPD
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From the point of view of: the researcher

In the context of: undergraduate students and practitioners with at least 2 years of
experience in software development projects, considering that the developer is free
to select the sequence to construct use cases (there are no user’s constraints).

Based on the MAM model, it was formulated the working hypotheses of this research
which make reference to the intrinsic constructs of the model. These hypotheses are
stated in the following way:

e Hypothesis 1 (H1): UCPD is perceived easy to use.

e Hypothesis 2 (H2): UCPD is perceived useful.

e Hypothesis 3 (H3): There is an intention to use UCPD in future software pro-
jects.

e  Hypothesis 4 (H4): The perceived ease of use has a positive effect on the per-
ceived usefulness of UCPD.

e  Hypothesis 5 (H5): The perceived ease of use and perceived usefulness has a
direct and positive effect on intention to use.

2.1 Participants

The undergraduate students who participated in this study were fourth year students
of the Informatics Engineering program at the Pontificia Universidad Catélica del
Perti (PUCP) that were enrolled in the Spring ‘06 Software Engineering course. As
part of the course, these undergraduate students had to develop a software using the
Rational Unified Process methodology [10] and they utilized UCPD in order to define
the sequence to construct software requirements.

The practitioners were 25 professionals with at least 2 years of experience who par-
ticipated in a controlled experiment in 2007 and the quantitative results are detailed in
[19]. This experiment was replicated in 2009 with 17 practitioners (with at least 2
years of experience too) who were graduate students of the Master in Informatics
program at PUCP. 42 questionnaires filled by practitioners were processed: 25 ob-
tained in the first experiment, and 17 in the second experiment.

2.2 Materials

It was designed a questionnaire which included one question for each constructor of
the MAM. Each answer had to be quantified on a five point Likert-type scale [12]. It
could be considered as a disadvantage to use only one question for each constructor,
but there are some studies that have applied this same approach in other fields such as
the medicine with appropriate results [6,8,21]. We wanted to create a user-friendly
questionnaire.

The undergraduate students filled the questionnaire at the end of the semester,
when they had finished their software projects. The practitioners filled the question-
naire at the end of the controlled experiment in which they were involved into. We
commented to the participants that the purpose of the questionnaire is to know their
honest opinion about UCPD.

Further details of the questionnaire used and the instruments utilized in the con-
trolled experiment with practitioners can be found at:

http://macareo.pucp.edu.pe/japowsang/precedence/usecase.html
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3 Results
The statistical hypotheses to test the working hypothesis H1, H2, and H3 are the
following:

H,: p<3,a=10.05

H,: p>3

[T

W’ is the mean response obtained in the questions related to user’s perception
about UCPD. We can consider a positive perception of the participants, if the mean
response is greater than 3, because a five point Likert-type scale was used in the
questionnaries from 1 to 5.

To evaluate the MAM relationships, correlation coeficients and regression analysis
were used to formally test hypotheses H4 and HS.

3.1 Perceived Ease of Use

Table 1 presents the results obtained with the question relate to perceived ease of use.
It was established a significance level of 0.05 to statistically test the obtained results
with undergraduate students and practitioners.

Table 1. Descriptive statistics for perceived ease of use

Variable Undergraduate students Practitioners
Observations 31 42
Minimum 3 2

Maximum 5 5

Mean 3.968 3.5

Std. Deviation 0.752 0.891

In order to determine if the obtained results followed a normal distribution, the
Shapiro-Wilk test was applied. Since the computed p-values were lower than the
significance level a=0.05, the normal distribution hypothesis was rejected for both
samples (undergraduate students and practitioners). Due to these results, a parametric
test, such as Student's t-test, cannot be used. The Wilcoxon signed rank test was cho-
sen to test the statistical hypothesis defined previously (Ho: pu<3, Ha: p>3).

Table 2. Wilkoxon signed rank test results for perceived ease of use

Variable Undergraduate students Practitioners
w 253 334
p-value <0.001 <0.001

Since the computed p-values were lower than the significance level a =0.05, the
null hypothesis Ho had to be rejected. It means that we can empirically corroborate
working hypothesis H1: the undergraduate students and the practitioners perceived
UCPD as easy to use.
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3.2 Perceived Usefulness

Table 3 presents the results obtained with the question related to to usefulness. It was
established a significance level of 0.05 to statistically test the obtained results.

Table 3. Descriptive statistics for perceived usefulness

Variable Undergraduate students Practitioners
Observations 31 42
Minimum 3 2
Maximum 5 5

Mean 4.419 3.905
Std. Deviation 0.7199 0.878

In order to determine if the obtained results followed a normal distribution, we ap-
plied the Shapiro-Wilk test. Since the computed p-values were lower than the signifi-
cance level a=0.05, the normal distribution hypothesis was rejected for both samples
(undergraduate students and practitioners). Due to these results, a parametric test,
such as Student's t-test, cannot be used. The Wilkoxon signed rank test was chosen to
test the statistical hypothesis defined previously (Ho: pu<3, Ha: p>3).

Table 4. Wilkoxon signed rank test results for perceived usefulness

Variable Undergraduate students Practitioners
w 378 526.5
p-value <0.001 <0.001

Since the computed p-values were lower than the significance level a =0.05, the
null hypothesis Ho had to be rejected. It means that we can empirically corroborate
working hypothesis H2: the undergraduate students and the practitioners perceived
UCPD as useful.

3.3 Intention to Use

Table 5 presents the results obtained with the question relate to intention to use. It was
established a significance level of 0.05 to statistically test the obtained results.

Table 5. Descriptive statistics for perceived usefulness

Variable Undergraduate students Practitioners
Observations 31 42
Minimum 2 1
Maximum 5 5

Mean 4.226 3.738

Std. Deviation 0.805 1.014
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In order to determine if the obtained results followed a normal distribution, we ap-
plied the Shapiro-Wilk test. Since the computed p-values were lower than the signifi-
cance level a=0.05, the normal distribution hypothesis was rejected for both samples
(undergraduate students and practitioners). Due to these results, the Wilkoxon signed
rank test was chosen to test the statistical hypothesis defined previously (Ho: p<3,
Ha: p>3).

Table 6. Wilkoxon signed rank test results for perceived usefulness

Variable Undergraduate students Practitioners
w 370.5 457
p-value <0.001 <0.001

Since the computed p-values were lower than the significance level a =0.05, the
null hypothesis Ho had to be rejected. It means that we can empirically corroborate
working hypothesis H3: the undergraduate students and the practitioners have the
intention to use UCPD.

3.4 MAM Evaluation

To assess the relationships between variables proposed in the MAM, we must use the
correlation coefficient, similar to the studies conducted by Davis [9] and Adams et. al [2].

According Muijs [15] in order to determine if there is a degree of relationship be-
tween two ordinal variables, the Spearman’s correlation coefficient must be used (not
the Pearson’s correlation one). The Likert-scale used in the questionnaires is ordinal,
for this reason Spearman’s correlation (Spearman’s rho) had to be used to evaluate
MAM. The rules of thumb to determine the strength of a relationship proposed by
Muijs are the following:

<0. +/-1 weak

<0. +/-3 modest

<0. +/-5 moderate
<0. +/-8 strong

>= +/-0.8 very strong.

Fig.2 presents Spearman’s rho (p) and the strength for each relationship. It can be
observed that usefulness and ease of use were significantly correlated each other for
practitioners(p=0.549, p-value=0.000) but they were not correlated each other for
undergraduate students. Usefulness and intention to use were significantly correlated
each other for both type of participants (students and practitioners). Ease of use and
intention to use were only significantly correlated each other for practitioners. It
means that we can empirically corroborate working hypotheses H4 and HS using the
practitioners sample. Unfortunately, working hypotheses H4 and H5 can not be cor-
roborated for the undergraduate students sample.
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Fig. 2. Spearman’s rho and strength for MAM’s relationships

In order to confirm the causal relationships between variables defined in the MAM,
a regression analysis had to be used , similar to the study included in Abrahao’s Phd
thesis [1], for those variables with a correlation coefficient equal or better than “mod-
erate”. Because the results obtained are ordinal, an ordinal regression model had to be
used. This kind of regression model was proposed by McCullagh and Nelder [12].

Ordinal regression model for perceived usefulness and perceived ease of use. In
order to determine the ordinal regression model for the practitioners sample, it was
used the Perceived Ease of Use (PEU) as the independent variable and the Perceived
Usefulness (PU) as the dependent variable. Table 7 shows obtained ordinal regression
model for PEU and PU, calculated using SPSS software, using the Probit link function.

Using Table 7 and the definitions made by Borooah [4], if we want to obtain the
perceived usefulness based on the perceived easy of use, we need to calculate the
following: D =-0.796 x PEU. The PU was determined with the D calculated:

e PU=2,ifD <-1.017

e PU=3,if-1.017<D <-2.072
e PU=4,if-2.072<D <-3.583
e PU=5,ifD >-3.583
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Table 7. Parameter estimates for Perceived Usefulness - Perceived Ease of Use

Estimate Std. Error  df p-value
Threshold [PU =2.00] 1.017 733 1 .165
[PU =3.00] 2.072 755 1 .006
[PU =4.00] 3.583 .850 1 .000
Location PEU .796 219 1 .000

The model chi-square is 14.101 with 2 degrees of freedom and p-value =0.000.
This is highly significant, and the model confirms that perceived ease of use has a
significant effect on the perceived usefulness for the practitioners.

Table 8. Test of parallel lines Perceived Usefulness - Perceived Ease of Use

-2 Log
Model likelihood Chi-square df p-value
Null hypothesis 27.361
General 27.143 0.218 2 0.897

For location-only models, the test of parallel lines assesses if the assumption that
the parameters are the same for all categories is reasonable. Table 8 presents the test
of parallel lines for the calculated model. As it can be observed in the above table, the
chi-square value is insignificant and the p-value is greater than 0.05. It means the
ordinal regression model calculated accomplish with the required assumption.

In the linear regression model, the coefficient of determination, Rz, summarizes the
proportion of variance in the dependent variable associated with the predictor vari-
ables (independent variables). For ordinal regression models, it is not possible to
compute a single R” statistic, so these approximations of a R* are computed instead.

Table 9. R2 calculated for Perceived Usefulness - Perceived Ease of Use

Type of R’ Value
Cox and Snell 0.285
Nagelkerke 0.312
McFadden 0.137

The results presented in Table 9 indicate that the calculated ordinal regression
model explains between 31.2% and 13.7% of the variability of the perceived useful-
ness. It is important to note that these values must be interpreted with caution, since
they are not direct equivalents to the R* statistics obtained in a linear regression
model.

The regression model presented confirms the working hypothesis H4. This means
the perceived usefulness is determined by the perceived ease of use for the practitio-
ners sample.
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Ordinal regression model for intention to use vs. perceived usefulness and per-
ceived ease of use. In order to determine the ordinal regression model for the practi-
tioners sample, the Perceived Ease of Use (PEU) and the Perceived Usefulness (PU)
were used as dependent variables and the Intention to Use (IU) as the independent
(predictor) variable. Table 7 shows obtained ordinal regression model for IU vs PEU
and PU, calculated in SPSS software, using the Probit link function.

Table 10. Parameter estimates for Intention to Use vs. Perceived Usefulness and Ease of Use.

Estimate Std. Error  df p-value
Threshold [IU =1.00] 1.868 .937 1 .046
[IU =2.00] 2.762 925 1 .003
[IU =3.00] 3.898 .986 1 .000
[IU =4.00] 5.472 1.112 1 .000
Location PEU 415 234 1 .076
PU 764 248 1 .002

Using Table 10 and the definitions made by Borooah [4], if we want to obtained
the perceived usefulness based on the perceived easy of use, we need to calculate the
following: D = -0.415 x PEU + 0.764 x PU. The IU was determined with the D
calculated:

e JU=1,if D <1.868

e JU=2,if 1.868<D <2.762

e PU=3,if2.762<D <3.898
e PU=4,if3.898<D <5.472
e PU=5,ifD >5.472

The model chi-square is 21.906 with 2 degrees of freedom and p-value =0.000.
This is highly significant, and the model confirms that perceived ease of use and
perceived usefulness have a significant effect on the intention to use UCPD for the
practitioners.

Table 11. Test of parallel lines: Intention to Use vs. Perceived Usefulness and Ease of Use

-2 Log
Model likelihood Chi-square df p-value
Null hypothesis 53,521
General 46,951 6,570 2 0.362

Table 11 presents the test of parallel lines for the calculated model. As it can be
observed in the above table, the chi-square value is low and the p-value is greater than
0.05. It means the ordinal regression model calculated accomplish with the required
assumption.
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In the linear regression model, the coefficient of determination, Rz, summarizes the
proportion of variance in the dependent variable associated with the predictor vari-
ables (independent variables). For ordinal regression models, it is not possible to
compute a single R? statistic, so these approximations of a R? are computed instead.

Table 12. R? calculated for Intention to Use vs. Perceived Usefulness and Perceived Ease of

Use
Type of R2 Value
Cox and Snell 0,406
Nagelkerke 0,435
McFadden 0,191

The results presented in Table 12 indicate that the calculated ordinal regression
model explains between 40.6% and 19.1% of the variability of the perceived useful-
ness. It is important to note that these values must be interpreted with caution, since
they are not direct equivalents to the R* statistics obtained in a linear regression
model.

The regression model presented confirms the working hypothesis H5. This means
the intention to use is determined by the perceived ease of use and the perceived use-
fulness for the practitioners sample.

4 Conclusions and Future Work

This paper describes an empirical study that evaluates the intention to use the UCPD
technique that is used to determine software construction sequences taking into ac-
count the developer’s perspective. The study considers the perceptions of undergradu-
ate students and practitioners with at least 2 years of experience in software develop-
ment projects.

UCPD is perceived as easy to use and useful for all of the participants (under-
graduate students and practitioners). Also, the participants of this study acknowledged
having the intention to use UCPD in next software development projects. These re-
sults do not disagree with the quantitative results obtained in the controlled experi-
ment with practitioners (previously published [19]) and the replicated experiment.

Although the perceptions of UCPD are positive for all of the participants, the rela-
tionships defined in the MAM are only confirmed with the statistical tests applied
using the practitioners’ sample.

Many researchers comment the benefits to use undergraduate students for research
studies. However, it should be noted that in some situations, similar to this study, the
results obtained with undergraduate students should be taken with caution and it is
preferable to use practitioners with experience in the industry, in order to get confi-
dent results.

As a future work, we plan to replicate the controlled experiment with undergradu-
ate students in order to contrast and confirm the results obtained in this study.



536 J.A. Pow-Sang

Acknowledgments

This research work has been performed with the support of Direccién Académica de
Investigacioén of Pontificia Universidad Cat6lica del Pert, under projects DAI-E039
and DAI-4051.

References

1. Abrahido, S.: On the Functional Size Measurement of Object-Oriented Conceptual Sche-
mas: Design and Evaluation Issues, PhD Thesis, Department of Information Systems and
Computation, Valencia University of Technology (October 2004)

2. Adams, D., Nelson, R., Todd, P.: Perceived usefulness, ease of use, and usage of informa-
tion technology: a replication, MIS Quarterly, USA (1993)

3. Basili, V.R., Caldiera, G., Rombach, H.D.: Goal Question Metric Paradigm. In: Marciniak,
J.J. (ed.) Encyclopedia of Software Engineering. Wiley, Chichester (1994)

4. Borooah, V.K.: Logit and Probit: Ordered and Multinomial Models. Sage Publications,
USA (2001)

5. Carver, J., Jaccheri, L., Morasca, S.: Issues in Using Students in Empirical Studies in
Software Engineering Education. In: METRICS 2003, p. 239. IEEE Computer Society,
USA (2003)

6. Cepeda, M.S., Chapman, C.R., Miranda, N., Sanchez, R., Rodriguez, C.H., Restrepo, A.E.,
Ferrer, L.M., Linares, C.D.B.: Emotional Disclosure Through Patient Narrative May Im-
prove Pain and Well-Being: Results of a Randomized Controlled Trial in Patients with
Cancer Pain. Journal of Pain and Symptom Management 35(6), 623-631 (2008)

7. Condori, N.: Un Procedimiento de Medicién de Tamafio Funcional para Especificaciones
de Requisitos, PhD Thesis, Department of Information Systems and Computation, Valen-
cia University of Technology (2007)

8. Davey, H.M., Barratt, A.L., Butow, P.N., Deeks, J.J.: A one-item question with a Likert or
Visual Analog Scale adequately measured current anxiety. Journal of Clinical Epidemiol-
ogy 60, 356-360 (2007)

9. Davis, F.D.: Perceived Usefulness, Perceived Ease of Use and User Acceptance of Infor-
mation Technology. MIS Quarterly, 319-340 (1989)

10. IBM Corporation, Rational Unified Process version 2001A.04.00.13, USA (2001)

11. Jacobson, I.: Object-Oriented Software Engineering. A Use Case Driven Approach. Addi-
son-Wesley, USA (1992)

12. Likert, R.: A technique for the measurement of attitudes. Archives of Psychology. Colum-
bia University Press, New York (1931)

13. McCullagh, P., Nelder, J.A.: Generalized Linear Models, 2nd edn. Chapman & Hall, Lon-
don (1989)

14. Moody, D.L.: Dealing with Complexity: A Practical Method for Representing Large Entity
Relationship Models, PhD. Thesis, Department of Information Systems,University of Mel-
bourne, Australia (2001)

15. Muijs, D.: Doing Quantitative Research in Education with SPSS. Sage Publications, USA
(2004)

16. Object Management Group, OMG Unified Modeling Language, USA (2008),
http://www.uml.org



17.

18.

19.

20.

21.

Evaluating the Intention to Use the UCPD in Software Development Projects 537

Poels, G., Maes, A., Gailly, F., Paemeleire, R.: Measuring User Beliefs and Attitudes to-
wards Conceptual Schemas: Tentative Factor and Structural Equation Model. In: Fourth
Annual Workshop on HCI Research in MIS (December 2005)

Pow-Sang, J.A., Nakasone, A., Imbert, R., Moreno, A.M.: An Approach to Determine
Software Requirement Construction Sequences based on Use Cases. In: Proceedings Ad-
vanced Software Engineering and Its Applications ASEA 2008, Sanya, China. IEEE Com-
puter Society, Los Alamitos (2008)

Pow-Sang, J.A., Nakasone, A., Moreno, A.M., Imbert, R.: Evaluating the Applicability of
a Use Case Precedence Diagram based Approach in Software Development Projects
through a Controlled Experiment, Advances in Security Technology (Revised selected pa-
pers of SecTech 2008, Communications in Computer and Information Science (CCIS),
LNCS, Springer,Heidelberg)

Rosenberg, D., Scott, K.: Use Case Driven Object Modeling with UML. Addison-Wesley,
Massachusets (1999)

Temel, J.S., Pirl, W.F., Recklitis, C.J.: Feasibility and validity of a one-item fatigue screen
in a thoracic oncology clinic. Journal of Thoracyc Oncology 1(5) (June 2006) Lippincott
Williams & Wilkins



	Evaluating the Intention to Use the Use Case Precedence Diagram in Software Development Projects
	Introduction
	Description of This Study
	Participants
	Materials

	Results
	Perceived Ease of Use
	Perceived Usefulness
	Intention to Use
	MAM Evaluation

	Conclusions and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




