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Abstract—Recently, the Requirements Engineering (RE) 
community has become increasingly aware of the importance of 
carrying out industry-relevant research. Researchers and 
practitioners should be able to evaluate the relevance of their 
empirical research to increase the likely adoption of RE methods 
in software industry. It is in this perspective that we evaluate 24 
experimental studies on comprehensibility of software 
requirements specifications to determine their practical value. To 
that end a checklist based on Kitchenham’s approach was 
operationalized from a practitioner’s perspective and an analysis 
with respect to the main factors that affecting on 
comprehensibility was carried out. Although 100% of the papers 
reviewed reported statistically significant results, and 96% of 
them take examples from a real-life project. 80% of the papers 
do not scale to real life, 54% of the papers do not specify the 
context in which the results are expected to be useful. We also 
found that there is a lack of underlying theory in the formulation 
of comprehensibility questions. 
 
Keywords—practioner’s checklist; comprehensibility; requirements 
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I.  INTRODUCTION 
The Evidence Based Software Engineering (EBSE) 

paradigm aims to improve decision-making related to software 
development and maintenance by integrating current best 
evidence from research with practical experience and human 
values [8]. Evidence is defined as a synthesis of the best quality 
of empirical studies on a specific topic or research question. 
However, an important problem acknowledged by the 
supporters of EBSE  is that there is not yet any consensus on 
the definition of “quality”.  

In the Cochrane handbook [12], the best known reference in 
EBSE, quality is defined as the extent to which the study 
minimizes bias and maximizes internal and external validity. 
However, we consider that construct validity is also a 
particularly important quality issue to be considered, since 
higher quality studies are only possible if we use constructs that 
we understand well and are able to communicate precisely.  

Dybå et al. [9] identified three key aspects to assess the 
quality of primary studies in SE: (i) rigorousness (Has a 
thorough and appropriate approach been applied to key 
research methods in the study?), (ii) credibility (Are the 
findings well-presented and meaningful?), and (iii) relevance 

(How useful are the findings to the software industry and the 
research community?).  

In our study on comprehensibility of software requirement 
specifications (SRS), we focus on one of the criteria identified 
by Dybå et al., namely the relevance. We analyze 24 studies 
that report on experimental results on comprehensibility of 
SRS. The 24 sources were identified in a previous systematic 
mapping study [2], in which comprehensibility was identified 
as the quality attribute that is studied most by RE researchers.  

A secondary purpose of the paper, in addition to the result 
of the study on comprehensibility, is to contribute to the EBSE 
methodology. We used a practitioner’s perspective-based 
checklist [17], which was inspired by checklist-based review 
from multiple perspectives proposed by Kitchenham et al. [5].  

Comprehensibility, also called understandability, can be 
defined as the degree to which information contained in a SRS 
can be easily understood by a reader of that SRS [22]. It is an 
essential quality attribute of SRS. For example Krogstie [18] 
considers comprehension as the only goal of pragmatic 
quality 1 and the comprehensibility (understandability) as an 
important factor in achieving the empirical quality. 

Comprehensibility is the quality attribute that has most 
frequently been empirically studied, yet Shima et al. [19] warn 
that it is difficult to evaluate it in practice. Comprehension is an 
internal human process, which requires a research that is more 
multidisciplinary in nature (e.g. by using cognitive theories). 
Motivated by Shima’s affirmation, we asked ourselves how the 
empirical evaluations on comprehensibility have been carried 
out so far. If we evaluate how relevant the empirical results on 
comprehensibility, published until 2008 are for the software 
industry, then this contribution will allow us to know what 
kinds of empirical studies could be useful to the software 
industry and the research community. 

The remainder of this paper is organized as follows: Section 
II. discusses an analysis of the 24 studies with respect to the 
main factors that affecting on comprehensibility. Section III 
summarizes the practitioner’s checklist used and the reliability 
analysis that we carried out. Section IV. reports on our results 
for each of the checklist questions analyzed. Finally 
conclusions and further work are presented. 

                                                           
1 It relates to the effect that the model has on the participants 
and the world. 



II. EXPERIMENTS REPORTED ON COMPREHENSIBILITY OF 
REQUIREMENTS SPECIFICATIONS  

 
An important feature of a good RE process is its ability to 

facilitate effective communication of requirements among 
different stakeholders, who, more often than not, have only 
limited background in computing [1]. Thus, requirements 
notations and processes must help RE professionals to maintain 
a delicate balance between the suitability of requirements 
descriptions for a non-computing audience and the level of 
precision needed for the downstream developers.  

Numerous SRS techniques have been proposed with the 
purpose of improving the quality of requirements documents 
and consequently increasing user satisfaction with the final 
product [2],[16].  

This paper focuses on the evaluation of 24 articles reporting 
experiments on comprehensibility of SRS, which were selected 
of out 46 articles identified by means of a Mapping Study 
realized by [2]. The comprehensibility according to this 
mapping study was one of the aspects most studied in the RE 
literature from 1976–2008. The references of these studies are 
in the Appendix of this paper. 

A description of these 24 studies in terms of the main 
factors that affecting on comprehensibility of requirements 
specifications is presented in Table I. These factors are: type of 
task, language expertise, domain expertise, and problem size 
[15]. 

Type of task: The different tasks that readers perform with a 
representation are facilitated or hindered to varied degrees. For 
example, comprehensibility for information search or for 
information retention can lead to different evaluation results.  
Language expertise: The user’s previous expertise with the 
modeling language under study.  
Domain expertise: The user’s previous expertise with the 
domain being modelled. 
Problem size: Size of the specification. Different modeling 
languages scale up with variable degrees of success. 
 

We list also the objects of study, the object being analyzed 
in each of the 24 empirical studies. This can be a language, 
method, technique (guidelines, diagrams, etc.), or tool for SRS 
(See Table I). 

 

TABLE I.  DESCRIPTION OF EMPIRICAL STUDIES SELECTED (1976-2008)   

ID Object of Study Type of Task Language expertise Domain expertise Problem size 

S1 Stereotypes of UML 
sequence diagrams 

Answering questions 
concerning the semantic of 

the diagrams, and describing 
the functionality of diagrams. 

Students had knowledge about 
the use of  stereotypes in 

general. They were taught about 
the specific stereotypes used 

Not indicated Not indicated.

S2 UML statecharts and/or 
sequence diagrams 

Answering questions 
concerned several aspects of 

the system requirements. 

Students had received classes 
on the modelling of OO 

software systems using UML 

Familiarized with the 
domain of both systems 

used 

Not indicated. 

S3 Black-box (SCR) and 
White-box (UML) 

requirements specifications 

Answering questions about 
the semantics of 
specifications 

Training session of 3 hours Familiarized with the 
domain 

Black box specification: 
12 pages 

White box specification: 
20 pages 

S4 Use Case Models Answering questions about 
the Use case read 

A half-day seminar on use 
cases. 

Not indicated Not indicated 

S5 Multimedia requirements 
specification 

Answering questions about 
the semantics of 
specifications 

Training period is not indicated Not indicated.  Not indicated 

S6 Object oriented models and 
process oriented  models 

Answering questions based 
on the model provided. 

Students had some prior 
experience with process-

oriented modeling; 

Not indicated The problem size is not 
indicated 

S7 Use Case Models Answering questions about 
the functionality specified in 

the use case model with 
different guidelines. 

None of the students were 
familiarized with the guidelines. 

Training session of two hours 
for basic use case modeling, 
and one hour for the use of 

guidelines. 

Few subjects with 
application domain 

experience. 

Use case model consisted 
of 7 actors and 9 use 

cases. 

S8 Data flow diagrams and 
textual specification. 

Identification of the functions 
that are performed by the 

system and answering 
questions about the problem-

domain scenarios. 

Programmers were not 
familiarized with data flow 

diagram 

Familiarized with the 
problem domain 

“Toy problems” 

S9 saUML sequence diagrams Answering questions 
formulated with two levels of 

abstraction: 
comprehensibility and 

application. 

Students were mostly Java 
juniors with basic concurrency 

concepts. 

Students receive a brief 
introduction to the 

readers/writers 
problem. 

Not indicated 

S10 UML sequence, Answering questions about Students received a course Not indicated.  Not indicated 



ID Object of Study Type of Task Language expertise Domain expertise Problem size 

collaboration and state 
diagrams 

the semantics of 
specifications 

about UML. 

S11 UML sequence and 
collaboration diagrams 

Answering five multiple-
choice questions to express 

the comprehensibility of 
interaction diagram. 

Familiarized with both types of 
interaction 
diagrams 

Small examples of both 
MIS and real-time 
systems were used 

previous to the 
experiment. 

MIS system 
Real-time system 

S12 Language UML-B 
language B 

symbols interpretation, 
modification on models 

Training session of  8 hours for 
Language B, and 1 hour for 

UML-B. 

Not indicated “Toy problems” 

S13 Z specification Finding relevant part of the 
specification 

Understanding the notation 
Modifying the specification 
by writing an extra feature. 

Students that had just finished 
one semester course in Z. 

Not indicated Specification A: 
monolithic, 121 lines 

Specification B: 
modularized, about 20 

lines per module. 
Specification C: highly 

modularized 
S14 Object oriented (OO) and 

Process oriented (PO) 
methods 

Problem solving with 
behavioral and structural 

features 

Training session of 3 hours for 
OO method, 3 hours for PO 

method 

Familiarized with the 
domain 

Each problem description 
was about 1 page for 
accounts payable and 

employee benefits 
systems. 

S15 UML interaction diagrams 
(Sequence and 
collaboration) 

Answering questions on 
diagrams comprehension and 
perceived comprehensibility. 

Students had received a course 
where both types of interaction 
diagrams were taught. A test 

was applied before the 
experiment execution 

Familiarized with the 
domains 

Library MIS:  1 actor and 
9 interactions. 

Security system: 2 actors 
and 11 interactions. 

S16 Stereotypes of UML 
models (class and 

collaboration diagrams) 

Answering questions related 
to the syntaxes  of the 

stereotypes used. 

Students had enough knowledge 
of UML models. The notion of 

stereotypes was introduced 
previous to the experiment. 

Not familiarized with 
the Telecommunication 

domain 

30 objects in 
collaboration diagrams, 
and 14 classes in class 

diagram. 
S17 UML Statechart diagrams Answering questions 

Completing the functional 
specification. 

Informative seminar on UML 
Statechart diagrams for 

professionals 

Familiarized with the 
domain 

Size and complexity 
“representative” of a real-

life case 

S18 UML Statechart diagrams Answering questions about 
the semantics of 
specifications 

Skill of the second group of 
students using UML statechart 
diagrams, was much lower than 

first group. 

Not indicated Simple models of  9 states 
for the phone call system. 

S19 UML sequence, 
collaboration, and state 

diagrams. 

Answering questions about 
the semantics of 
specifications 

Training time is not indicated. 6 
groups according to the 

knowledge level in UML. 

Not indicated. Average operation size 
for Make Phone Call:8, 
Lend Item (Library):9, 
and Play message: 16 

S20 The Object-Process 
Method (OPM) 

The Object Modeling 
Technique (OMT) 

Answering questions about 
the semantics of 
specifications 

4 weeks for OMT 
3 weeks for OPM 

Not indicated. 
 

10 lines of description 
textual.  Home Heating 

System. 

S21 UML interaction and 
collaboration diagrams 

Answering questions related 
to ordering and activity 

information. 

Some previous experience with
UML diagrams 

Familiarized with both 
ATM  and Lift scenarios 

Four diagrams, each one 
of 30 interactions. 

S22 Nesting level of UML 
Statechart diagrams 

Answering questions about 
the semantics of 
specifications 

short training of UML 
statechart diagrams 

Not indicated Not indicated 

S23 UML class, sequence, and 
use case diagrams 

Answering questions about 
the semantics of 
specifications 

Students-> training time: five 
weeks for UML. 

Professionals with more than 
two years using UML. 

Not indicated Model between three and 
nine classes. 

S24 Stereotypes of UML 
models (collaboration and 

class diagram) 

Answering questions about 
the semantics of 
specifications 

Students-> 45 min for 
introducing the notion, and 

usage of stereotypes. 
Professionals experienced with 

UML and  stereotypes. 

Students not 
familiarized. 
Professionals 

familiarized with the 
domain. 

30 objects in 
collaboration diagrams, 
and 11 or 14 classes in 

class diagram. 

 
 

As shown in Figure 1, UML diagrams were the most studied 
(e.g. use case, sequence, collaboration, state, object diagrams) 
by the researchers. 17% of the studies focused on the analysis 

of the effect of stereotypes on comprehensibility of 
requirements specifications. Comparisons between UML and 
non-formal languages has received slightly more attention than 
comparisons with formal languages. 



 

 
Figure 1. Distribution of the objects analyzed in the 24 studies  

 

With respect to the type of task performed, 87.5% of the 
studies externalized the comprehensibility by means of 
questions formulated about the semantic of specifications. 
However, quality of these questions is not discussed by the 
majority of the researchers. Only four studies (S1, S9, S12, 
S14) considered an underlying theory in the formulation of 
comprehensibility questions. For example, in S9, according to 
Bloom’s taxonomy[20] the questions were formulated at two 
levels of abstraction: comprehensibility and application. 

The following three factors are very strongly related to the 
external validity2.  

With respect to language expertise, only 1 of out 24 studies 
involved professionals experienced with UML and familiarized 
with the usage of stereotypes (S24). The rest of studies had to 
conduct a training process to teach the modeling language 
under study. The training period observed in these studies was 
very varied. It oscillates from 45 minutes until 5 weeks as 
maximum. Furthermore, only 1 study (S8) did not require that 
the subjects (Programmers) were familiarized with the 
modelling language (data flow diagram). 

With respect to domain expertise, 50% of the studies do not 
mention any level of the subjects’ familiarization with the 
problem domain. S7 mentioned that few subjects had some 
experience with the domain under study, which were randomly 
assigned to the treatments with the purpose of blocking the 
influence of this variable (domain) on comprehensibility. Only 
S11 analysed this variable for evaluating the difference in 
diagrams comprehension for the Management Information 
Systems (MIS) and Real Time domains.  

Considering the combination of these two factors (language 
and domain expertise) we have three main potential types of 
subjects, summarized as follow: 

• A subject has less knowledge on the modeling 
language than knowledge of the domain (e.g. 
clients);  

                                                           
2 It refers to the approximate truth of conclusions to generalize 

the results of our experiment to industrial practice [21]. 

• A subject has an equal knowledge on the modeling 
language and knowledge of the domain (e.g. 
requirements engineers); and 

• A subject has more knowledge on the modeling 
language than knowledge of the domain (e.g. 
analysts).  

Although the 24 studies involved students as subjects, the 
majority of them evaluated the SRS comprehensibility from 
“analyst” perspective. Training sessions were more focused on 
the modelling language than the problem domain.  

With respect to the problem size, we note a diversity of 
units of measure to express the problem size (e.g. number of 
elements of model, number of lines, number of pages). The 
majority of these studies (62%) recognized the lack of external 
validity due to use of “toy problems”. Only 1 study (S17) 
affirmed that the problem size was “representative” of a real-
life case. However, the “representative” term was not expressed 
in a quantitative way. On the other hand 38% of studies 
described the problem but its size is not mentioned.  

III. CHECKLIST-BASED EVALUATION ON RELEVANCE OF 
EXPERIMENTAL STUDIES ON COMPREHENSIBILITY  

The review process included two practitioners, the second and 
the forth authors of this paper. Prior to becoming university 
researchers, they worked as RE consultants. The first has 10 
years of RE experience in industry and the second 8 years. 
Both are active members of the RE community in their areas 
of experience. The two practitioners worked in two different 
locations, used a checklist independently from each other, and 
had no communication between them. Next, the checklist used 
to evaluate the relevance of these 24 studies is described.  
We make the note that using two practitioners only is not 
enough to obtain generalizable results, and that including more 
practitioners is important. However, we thought that the 
learning experience in the evaluation can still be valuable 
because of its potential to open up new questions for 
discussion and reflection on our future work.  

A. Practitioner’s checklist 
Based on the approach of Kitchenham [5], a checklist was 

designed to be used in the RE community. It consists of 19 
items formulated as questions concerning the information 
required for the practitioner’s perspective [17]. A practitioner is 
someone who provides summary information for use in 
industry and wants to know whether the results in a paper are 
likely to be of value to his/her company or clients. Each 
question is rated using a 3-point ordinal scale (“2” when a 
question can be answered as “yes”, “1” when a question can be 
answered “partially”, and “0” when the answer is “no”).  

We had two raters who answered the 19 questions in the 
checklist while reading all 24 papers. Calculating the inter-rater 
reliability [13] of the questions of the checklist, 9 of out 19 
questions showed an “acceptable agreement” (κw > 0.21) [17].  
Based on this we discarded 10 questions because the agreement 
level among the answers of the reviewers was too low.  



Table II shows the 9 questions that were used in this study , 
as well as the respective rationale for each question.  

 

TABLE II.  QUESTIONS OF THE PRACTITIONER‘ CHECKLIST  

Item Question Rationale/ Consultants need Inter-rater 
Reliability [13] 

Q1 Is the claim supported by believable evidence?  To be sure that any claims are supported by 
evidence 

1 

Q2 Is it claimed that the results are industry-
relevant?  

 To clearly see whether the conclusions/results have 
practical relevance and why the authors think so 

0.476 

Q3 How can the results be used in practice?  Guidance by the authors on how the results would 
be used in industry 

0.427 

Q4 Is the result/claim useful/ relevant for a specific 
context? 

To know the context in which the results are 
expected to be useful 

0.474 

Q5 Is it explicitly stated what the implications of 
the results/conclusion for practice are?  

To get explicit information on the implications of 
the authors' work for practice 

0.560 

Q6 Are the results of the paper viable in the light 
of existing research topics and trends? 

To know how the current work in the paper relates 
to current research trends.  

0.660 

Q7 Is the application type specified?  To know what type of applications the results 
apply to. In particular whether the results are 
specific to particular types of application (e.g. 
finance, or command and control etc.) 

0.220 

Q8 Do the authors show that the results scale to 
real life?  

 To be sure that the results scale to real life  0.514 

Q9 Is the experiment based on concrete examples 
of use/application or only theoretical models? 

To be sure that the results have a clear practical 
application.  

0.9 

 

B. Validity evaluation of the results obtained in using the 
checklist 
Conclusion validity. Although our evaluation is based on 

the questions in the checklist that had an acceptable level of 
inter-rater reliability, there is a threat that the number of 
questions used cannot be enough for evaluating the relevance 
of the empirical studies from practitioner perspective. To 
reduce this threat our evaluation was complemented with the 
analysis of each one of the 24 studies in terms of the variables 
that affecting the comprehensibility (problem size, type of task, 
user expertise respect to the domain and modeling language) 
which are strongly related with the external validity. 

Construct validity. Evaluator expectancies can bias the 
results of a study unconsciously, more even if we include 
feedback of two practitioners only. However, including more 
evaluators – by this we mean engaging more RE-practitioners 
from companies, was infeasible. We did have access to 
practitioners interested in the study, however there were  
resource constraints in their organizations that  companies that 
impeded their participation.  

We know that bringing more practitioners as evaluators it’s 
better. However, we also note that our evaluations (see the next 
Section) brought some strong conclusions (e.g. that 80% of the 
reported studies do not scale up to real life, see Q8 and Figure 5 
on the next page). Therefore, given the strength of the 
conclusions, in this case we think that more precision would 
not add much more value because bringing in a 3rd and 4th 
evaluator would not change much the results.  

 

IV. RESULTS OBTAINED FROM CHECKLIST 
Next, we discuss each one of the questions that had an 

acceptable agreement for the 24 empirical studies reported. 

Q1. Is the claim supported by believable evidence?  

This question asks whether the reader can buy into it. If 
pieces of evidence build upon each other, the reader is likely to 
deem the evidence worthy of being accepted as true or 
reasonable. In our findings, the evaluators had 100% agreement 
regarding believability of the papers that were reviewed.  

Q2. Is it claimed that the results are industry-relevant?  

This question checks (i) whether the research was 
motivated by some real-life problem experienced in industry, 
e.g. in software projects, in carrying our certain tasks by 
professional requirements engineers, (ii) whether the 
conclusions relate to what was claimed in the motivation 
regarding the practical problems, and (iii) what analytical 
argument the authors use to convince the readers that their 
conclusion have relevance. We found that 58% of the studies, 
from a practitioner’ viewpoint, reported results not relevant for 
industry (See Figure 2) 

Q3. How can the results be used in practice? 

This question checks whether the authors clearly indicate 
how the results can be used in a real-life project. We found that 
62% of the 24 articles propose a plan on how can be the results 
used in practice. (See Figure 2). 



Q4. Is the result/claim useful/relevant for a specific 
context? 

This question refers to the extent to which authors 
characterize the context where their proposals should work 
best. Context details are instrumental for practitioners to make 
a judgement about whether or not the proposal is relevant to 
their specific work settings. As shown in Figure 3, 54% of the 
articles do not specify the context in which the results are 
expected to be useful. 

Q5. Is it explicitly stated what the implications of the 
results/conclusion for practice are?  

This question checks whether or not the authors include a 
section that discusses the implications of their research for 
practice. We found that 67% of the articles reviewed did not 
address the implications of their results for practice (See Figure 
3). 

Q6. Are the results of the paper viable in the light of 
existing research topics and trends? 

This question is to judge how the results are positioned with 
respect to other findings known in literature on the same topic  
(comprehensibility of SRS) with respect to the same artifact 
(e.g. an UML model, a statechart). Usually, the answers to this 
question are in the Related Work section, or in the Discussion 
section of a paper. As shown in Figure 4, 62% of the articles 
discussed their contribution with respect other findings on 
similar topic. 

Q7. Is the application type specified? 

This question checks whether or not the authors give 
enough details about the application type and the implications 
of this for their research. As shown in Figure 4, 50% of the 
articles specified partially the type of application to be used.  

  

Figure 4. A frequency Distribution  for Q6 and Q7 

Q8. Do the authors show that the results scale to real 
life?  

This question checks whether or not the authors discuss the 
assumptions they make about using their proposal in real life 
projects. We found that 80% of the article do not scale up to 
real life (See Figure 5). 
 

Q9. Is the experiment based on concrete examples of 
use/application or only theoretical models? 

This question asks whether the authors take examples from 
a real-life project as a starting point in their empirical work or 
they deliberately take a simplified example used in text books, 
or in their own teaching (theoretical models). As shown in 
Figure 5, all articles except one take examples from a real-life 
project.     

  
Figure 5. A frequency Distribution for Q8 and Q9 

 

V. CONCLUSIONS AND FUTURE WORK 
In this paper we report on a preliminary evaluation of the 

relevance of results in empirical studies on comprehensibility 
of requirements specifications. This evaluation was carried out 
using a checklist that was adapted from the Kitchenham 
approach [5]. 

With respect to our primary research goal, we found that a 
majority of experiments reported have significant limitations 
with respect to the artifacts and subjects utilized, which does 
not facilitate the application of research results to industry 
(generalizability of results). This clearly indicates the need for 
more research to evaluate SRS techniques in real-life settings. 

On the other hand, we found that 88% of the studies 
externalized the comprehensibility by means of questions about 
the semantic of specifications. However, there is a lack of 
underlying theory in the formulation of these comprehensibility 
questions. This means that we could, and should, bring the 
insights of other research areas to our empirical evaluations on 

  
Figure 2. A frequency Distribution  for Q2 and Q3 

 
Figure 3. A frequency Distribution for Q4 and Q5 



comprehensibility (e.g. cognitive psychology). This lack of 
underlying theory affects unfavourably the construct validity, 
which is also related to generalizing the results of the 
experiment. 

With respect to our secondary goal, we found that while the 
checklist is in no way perfect, we found it to fit the purpose of 
our study and yet be inexpensive to use. This encourages us 
using in follow up research, for example, in evaluating the 
relevance of empirical studies on comprehensibility of SRS 
published between after 2008. This will both complement the 
results we have now regarding the studies themselves and 
regarding the checklist. 

We also welcome RE experiments with more relevance to 
reality. If we as a community generate and continually collect 
experience reports that relate to the challenges and the possible 
solutions of RE practitioners in their day to day work, our 
knowledge about how to leverage our research output to 
software project or process success would increase.   

We plan to carry out a second and much larger evaluation 
of the relevance of empirical studies in RE, once the checklist 
is validated. To do this validation, we are going to adjust the 
rest of questions of the checklist [17], and to evaluate the 
effectiveness of the checklist by means of independent 
researchers/practitioners. For this purpose, we consider those 
practitioners from companies in the Netherlands who already 
participate in industry-university projects with the University 
of Twente. We also wanted to compare our experiences with 
other researchers/practitioners that could possibly use the 
checklists. We therefore invite other researchers from the 
empirical SE and RE communities to share ideas about how we 
could improve both our checklist and our checklist-based 
evaluation approach.  

VI. ACKNOWLEDGEMENT  
 

This work was in part funded by the EU Marie Curie 
Fellowship Grant 50911302 PIEF-2010. 

APPENDIX : STUDIES INCLUDED 

S1. Genero M., Cruz-Lemus J., Caivano D., Abrahão S., Insfrán E., Carsí 
J., Assessing the Influence of Stereotypes on the Comprehension of 
UML Sequence Diagrams: A Controlled Experiment. Model Driven 
Engineering Languages and Systems. 11th International Conference, 
MoDELS 2008, Toulouse, France, September 28 - October 3, 2008. 
Proceedings, pp 280-294. 

S2. Gravino C., Scanniello G. and Tortora, G. An Empirical Investigation 
on Dynamic Modeling in Requirements Engineering. Model Driven 
Engineering Languages and Systems Conference,  MODELS 2008, 
pp. 615-629 

S3. Kamsties E., Antje von Knethenb, Reussner R.. A controlled 
experiment to evaluate how styles affect the understandability of 
requirements specifications, Information and Software Technology 
Journal, 45 (2003) 955–965. 

S4. Cox K., Phalp K., Shepperd M., Comparing Use Case Writing 
Guidelines, 7th Int. Workshop on Requirements Engineering: 
Foundation for Software Quality. REFSQ 2001. Interlaken, 
Switzerland. 

S5. Overmyer S., A Methodology for Constructing User-Oriented 
Requirements Specifications for Large-Scale Systems Using 

Electronic Hypermedia. Requirements Engineering (1999) 4:1–18, 
Springer Verlag. 

S6. Agarwal R., Prabuddha D, and Sinha A.. Comprehending Object and 
Process Models: An Empirical Study, IEEE Transactions on Software 
Engineering, 25(4):541-556, August 1999. 

S7. Anda B., Sjøberg D., and Jørgensen M., Quality and 
Understandability of Use Case Models. ECOOP 2001, Object-
Oriented Programming, LNCS, Springer Berlin, 402-428 

S8. Cioch F., Measuring Software Misinterpretation, Journal Systems 
Software, Elsevier, 1991, 14:85-95 

S9. Xie S., Kraemer E., and Stirewalt R., Empirical Evaluation of a UML 
Sequence Diagram with Adornments to Support Understanding of 
Thread Interactions. 15th IEEE International Conference on Program 
Comprehension (ICPC'07), 2007 

S10. Otero M., Dolado J., An Initial Experimental Assessment of the 
Dynamic Modelling in UML, Empirical Software Engineering 
Journal, 7, 27–47, 2002. Kluwer Academic Publishers. 

S11. Glezer Ch., Nahmani E., Shoval P., Experimental Comparison of 
Sequence and Collaboration Diagrams in Different Application 
Domains, Proceedings of the Workshop on Evaluating Modeling 
Methods for Systems Analysis and Design, (EMMSAD'05), Portugal, 
2005, pp. 463-476. 

S12. Rozilawati R., Snook C., Poppleton M., Comprehensibility of UML-
based Formal Model – A Series of Controlled Experiments, 
WEASELTech’07, November 5, 2007, Atlanta Georgia, USA, 
Copyright ACM  

S13. Finney K., Fenton N., Fedorec A., Effects of structure on the 
comprehensibility of formal specifications, IEE Software. 146(4): 
193-202, August 1999 

S14. Agarwal R.; Sinha A.; Tanniru M. Cognitive fit in requirements 
modeling: A study of object and process method, Journal of 
Management Information Systems; Fall 1996. pg. 137  

S15. Glezer Ch., Last M., Nachmany E., Shoval P.. Quality and 
comprehension of UML interaction diagrams-an experimental 
comparison, Information and Software Technology 47 (2005) 675–
692. 

S16. Kuzniarz L., Staron M., Wohlin C., An Empirical Study on Using 
Stereotypes to Improve Understanding of UML Models, Proceedings 
of the 12th IEEE International Workshop on Program 
Comprehension (IWPC’04) 

S17. Cruz-Lemus J., Genero M., Morasca S., and Piattini M., Using 
Practitioners for Assessing the Understandability of UML Statechart 
Diagrams with Composite States, J.-L. Hainaut et al. (Eds.): ER 
Workshops 2007, LNCS 4802, pp. 213–222, 2007. Springer-Verlag 
Berlin Heidelberg 2007. 

S18. Cruz-Lemus J., Genero M., Manso E., and Piattini M. Evaluating the 
Effect of Composite States on the Understandability of UML 
Statechart Diagrams. L. Briand and C. Williams (Eds.): MoDELS 
2005, LNCS 3713, pp. 113-125, 2005. Springer-Verlag Berlin 
Heidelberg 2005. 

S19. Otero M., Dolado J., Evaluation of the comprehension of the dynamic 
modeling in UML. The Journal of Information and Software 
Technology 46(2004) 33–53. 

S20. Peleg M., Dori D., The Model Multiplicity Problem: Experimenting 
with Real-Time Specification Methods. IEEE Transactions on 
Software Engineering, 26(8)742-759, August 2000. 

S21. Swan, T. Barker, C. Britton, M. Kutar, "An empirical study of factors 
that affect user performance when using UML interaction diagrams," 
ISESE, pp.10 pp., 2005 International Symposium on Empirical 
Software Engineering, 2005. 

S22. Cruz-Lemus J., Genero M., Piattini M., and Toval A., An Empirical 
Study of the Nesting Level of Composite States Within UML 
Statechart Diagrams, J. Akoka et al. (Eds.): ER Workshops 2005, 
LNCS 3770, pp. 12 – 22, 2005. 

S23. Lange Ch., Chaudron M., Effects of Defects in UML Models – An 
Experimental Investigation. ICSE’06, May 20–28, 2006, Shanghai, 
China Copyright 2006 ACM. 

S24. Staron M., Kuzniarz L., Wohlin C., Empirical assessment of using 
stereotypes to improve comprehension of UML models: A set of 
experiments, Journal of Systems and Software, 2006, pp. 727-742. 
 



REFERENCES 
[1] B. Cheng, J.M. Atlee, Research Directions in Requirements Engineering, 

Future of Software Engineering (FOSE) - ICSE 2007, IEEE CS Press, 
pp. 285–303 

[2] Condori Fernandez N., Daneva M., Sikkel K., Wieringa R.J., Dieste O., 
Pastor O., A Systematic Mapping Study on Empirical Evaluation of 
Software Requirements Specifications Techniques. In: ESEM2009. 
IEEE CS Press, pp. 503–505.  

[3] Davis A., Dieste O., Hickey A., Juristo N., Moreno A., Effectiveness of 
Requirements Elicitation Techniques: Empirical Results Derived from a 
Systematic Review, In: Int. Requirements Engineering Conference, 
2006, pp. 176–185. 

[4] Davis A., Hickey A., Dieste O., Juristo N., Moreno A., A Quantitative 
Assessment of Requirements Engineering Publications - 1963-2006. In: 
REFSQ, 2007, Springer, 129–143.  

[5] Kitchenham, B.A., Al-Kilidar H., Babar, M.A., Berry, M. Cox, K., 
Keung L., Kurniawati, F. Staples M., Zhang H., Zhu L, Evaluating 
guidelines for reporting empirical software engineering studies. 
Empirical Software Engineering 13(1), 2008, pp 97–121. 

[6] Kitchenham, B., Procedures for Undertaking Systematic Reviews, Joint 
Technical Report, Computer Science Department, Keele University 
(TR/SE-0401) and National ICT Australia Ltd. (0400011T.1), 2004. 

[7] Racheva, Z., Daneva, M., Sikkel, K., Value Creation by Agile Projects: 
Methodology or Mystery? In: Int. Conf. on Product-Focused Software 
Process Improvement, Springer, 2009,  pp. 141–155. 

[8] Kitchenham B.A., T. Dybå, and M. Jørgensen, “Evidence-Based 
Software Engineering,” Proc. 26th Int’l Conf. Software Eng,  IEEE CS 
Press, 2004, pp. 273–281. 

[9] Dybå, T. and Dingsøyr, T. (2008) Empirical Studies of Agile Software 
Development: A Systematic Review, Information and Software 
Technology, 50(9-10): 833–859. 

[10] Sjøberg, D.I.K., Dybå, T., and Jørgensen, M. (2007) The Future of 
Empirical Methods in Software Engineering Research, FOSE’07, IEEE 
CS Press, pp. 358–378.  

[11] Jedlitschka, A., Ciolkowski, M. & Pfahl, D. (2008), Reporting 
experiments in software engineering, in F. Shull, J. Singer & D. Sjøberg, 
eds, ‘Guide to Advanced Empirical Software Engineering’, Springer, 
London, chapter 8. 

[12] Higgins, J.P.T., S. Green, Cochrane Handbook for Systematic Reviews 
of Interventions, Wiley, 2008. 

[13] Cohen J. Weighted kappa: nominal scale agreement with provision for 
scaled disagreement or partial credit. Psychol Bull.1968 ;70:213–220 

[14] Gwet, K. L. Computing inter-rater reliability and its variance in the 
presence of high agreement, British Journal of Mathematical and 
Statistical Psychology, 61, 2008, pp 29–48. 

[15] Aranda, J., Ernst, N., Horkoff, J., Easterbrook, S.: A framework for 
empirical evaluation of model comprehensibility. In: MISE 2007: 
Proceedings of the International Workshop on Modeling in Software 
Engineering,Washington, DC, USA, p. 7. IEEE Computer Society, Los 
Alamitos (2007) 

[16] Wieringa R. 1998. A survey of structured and object-oriented software 
specification methods and techniques, ACM Computing Surveys 
(CSUR); 30 (4) : 459–527 

[17] Daneva M. , Condori-Fernandez N., Sikkel K., Herman A.: Experiences 
in Using Practitioner’s Checklists to Evaluate the Relevance of 
Experiments Reported in Requirements Engineering. Technical Report 
TR-CTIT-11-16, Centre for Telematics and Information Technology, 
University of Twente, Enschede, 2011  

[18] Krogstie J.: Using a Semiotic Framework to Evaluate UML for the 
Development of Models of High Quality. Unified Modeling Language: 
Systems Analysis, Design and Development Issues 2001: 89–106 

[19] Shima K., Takemura Y., Matsumoto K., "An Approach to Experimental 
Evaluation of Software Understandability," ISESE, pp.48, 2002 
International Symposium on Empirical Software Engineering 
(ISESE'02), 2002 

[20] Bloom's Taxonomy: A Forty-Year Retrospective. Anderson & Sosniak, 
1994 

[21] Wohlin C, Runeson P, Höst M., Ohlsson M.C., Regnell B., Wesslén A. 
(2000) Experimentation in Software Engineering: an introduction. 
Kluwer, Dordrecht. 228 p. 

[22] Reijers, H.A.; Mendling, J.; , "A Study Into the Factors That Influence 
the Understandability of Business Process Models," Systems, Man and 
Cybernetics, Part A: Systems and Humans, IEEE Transactions on , 
vol.41, no.3, pp.449–462, May 2011. 
. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


