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Abstract— Visualizations are widely used in programming 
courses but the integration of these software tools into classrooms 
is not straightforward since there is a lack of information about 
the real benefits for learning and how to combine them with 
traditional lectures. We describe in this paper an experiment of 
using dual instructional support materials (textual and visual 
programs) in the lab classes in a Java-based CS1 course. The 
approach consists of two phases: students work the class concept 
in a traditional programming environment and the object 
concept in a visual environment as Greenfoot. The experiment 
shows positive results in terms of concepts understanding in 
students with no prior programming experience. Therefore we 
also suggest this as a possible way for integrating visualizations to 
the course. 

Keywords-component; Object-oriented programming, 
Visualization, Novice Programmers, Greenfoot 

I.  INTRODUCTION 
Many studies have been carried out to know firsthand the 

main problems and difficulties in object-oriented introductory 
courses (CS1) both from the teaching and the learning point of 
view [1][2]. 

In a CS1 using an object-oriented language, it is crucial that 
students get a good understanding of key abstract concepts like 
object and class at an early stage [3]. Since in our degree on 
Computer Science we follow an approach that combines a 
strong start in basic constructs with early object-orientation [4], 
we are concerned with this issue.  

Novice programmers do not have a concrete model in their 
everyday life to handle with these abstract concepts [5].  
According to [6] between 75% and 83% of students are visual 
learners and, therefore, we could provide interactive 
visualizations for the students to concretize  abstract concepts 
at the beginning of the course.  Some of these visualization 
tools are devoted to help students “see” what an object actually 
is [7], as BlueJ [8], Greenfoot [9] or Alice [10]. 

Encouraged by this trend, we decided to use one of these 
tools in a first semester course in object-oriented programming 
with Java in order to engage students and improve their 
comprehension of the class and object concepts. However, the 
introduction of this software tools into the teaching practice is 
not straightforward since there is a lack of information about 
the real benefits for learning [7]. 

Consequently, using a visualization tool also implies to 
design a teaching strategy to make the use of such tools as 
efficient as possible from a pedagogical point of view. We 
have adopted an incremental approach separating and grouping 
concepts and stages. The class concept and the compilation 
stage are worked in a Java development environment. The 
object concept and its behavior are worked in a visualization 
tool for Java like Greenfoot, in which students’ programs can 
be run step-by-step or in continuous play mode without making 
changes in their source code. For that, we have developed 
several dual instructional support materials in order to work 
with the same examples in both environments.  

In this paper, we describe the basis and motivation of our 
approach and present the experimentation developed to 
evaluate the impact of these dual material within our CS1 
course. 

II. MOTIVATION AND THE RELATED WORK 
Research into novices’ understanding of object oriented has 

revealed several misconceptions and problems that concern the 
notions of class and object [3] and sequence of method calls 
and their effects on objects [5]. According to that and our 
experience, students have problems in the first stages of 
learning to understand the difference between classes and 
objects and between methods and their invocations.  

Visual environments for teaching elementary object 
oriented programming have been developed in order to provide 
a concrete model to students and they might handle these 
abstract concepts [11], but there is little research into the 
effectiveness of such tools [12]. Moreover, it has been reported 
that the utilization of mere educational tools is not the best 
strategy. Students should also get acquainted with the 
professional programming environments they will use when 
working as professionals [13].  

In [14] researchers attributed students' misconceptions 
about the execution of a sequence of instructions to the lack of 
distinction between the environment and the execution of a 
program, because both the class definition and the object 
creation were made in the same environment without a main 
program class. 

Since we are aware of the very inconsistent results showed 
in different research studies, our perspective is that the program 
visualization should be used as a complementary resource but 
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CS1 students need also to face traditional programming 
environments. 

In [15] researchers integrated the use of visualizations to 
students’ preparation for exercise sessions as homework. Our 
study attempts to integrate visualizations during the lab classes 
in order to improve the aforementioned misconceptions. 

III. THE TEACHING STRATEGY 
In our classes, the learning resources are structured into 

didactic units about the fundamental concepts of programming 
and objected-oriented principles along with short exercises for 
further practice about the concepts. In lab sessions students 
develop these concepts by creating and writing programs using 
Java in the JGRASP[16] object workbench environment. One 
of the problems in traditional programming environments is 
that object behavior is not directly observable, but these 
environments allow students to get acquainted about general 
concepts relating to computation, such as source code, 
compilation, execution or declarations of fields and methods in 
the class. Complementarily, visual environments allow active 
interaction and experimentation with object instances and to 
explore behavior by dynamic access.  

We argue that if students develop these concepts separately 
in two complementary environments (programming and 
visualizing), they will improve the understanding of them. 
Consequently we decided to develop dual instructional material 
that can be used both in a traditional programming 
environment and a visual environment. In the former 
environment, students will work the class concept and the 
compilation stage. In the second environment they will play 
their solutions in order to work object creation and invocation 
of a method on an object, and thus they will understand better 
the sequence, first object creation, after method call. 

The overall objective is to provide students with additional 
support for the lab classes, allowing difficult abstract concepts 
to be illustrated and reinforcing more effectively, like the class 
and the object concepts.  

Next, we will explain briefly the instructional support 
materials under study. 

A. Instructional Support Materials 
At the early stage of the course the class and the object 

concepts are worked through a typical early exercise where we 
model geometric figures. This domain is simple for students 
and it does not present an added difficulty in the domain 
knowledge. 

In a first step, students are asked to represent the Point 
concept like a simple class whose attributes, x and y, are of 
Java’s primitive types and getters and setters methods are 
defined.  In a second step, two kinds of figures are introduced 
to show the collaboration between objects.  The Triangle is a 
geometrical figure formed by three points and the Circle is 
formed by a centre point and the radius. Moreover, a UML 
representation of the classes is provided. 

Students have to think about how to use the learned 
concepts to implement the solution. The development is done 
using jGRASP and the solution is seen in a visual environment. 

IV. CREATING DUAL INSTRUCTIONAL SUPPORT 
MATERIALS 

In order to create the visual instructional material, first we 
analyzed some of the most outstanding tools [11] and selected 
Alice [10], BlueJ [8] and Greenfoot [9]. All of them have its 
own website, books and papers that evidence that are well 
known and widely used. Moreover, these learning tools are 
recommended by Sun for users without programming 
experience [17].  

During this analysis, we considered the following 
restrictions aimed at integrating the visual environment in the 
most efficient way in our CS1 course. 

(i) Our students need to develop the basic java 
programming skills using proper syntax in order to accomplish 
assignments in this and other related courses. (ii) We cannot 
afford to spend a significant amount of class time teaching 
other environment, as well jGRASP, or event-driven concepts 
to support interactivity with GUIs. Indeed the main 
disadvantages of using visualization tools include the physical 
and cognitive overload required to use the tools both from 
students and teachers. It takes time to install and use the 
environment. (iii) The environment should allow us to 
represent visually the instances of classes described in our lab 
session material without changing the source code. Students 
have to experience how their code works to learn from their 
own mistakes. In the next paragraphs we describe the three 
tools we studied and how they fulfill or not our three 
requirements.  

Alice (http://www.alice.org) is a 3D animation 
environment, developed at Carnegie Mellon University, in 
which objects and their behaviors are visualized. Its interface is 
based on drag-and drop manipulation of program components. 
Three-dimensionality provides a sense of reality for objects, 
but Alice hides the underlying language behind a “graphical” 
language, so it does not support teach text based programming. 

BlueJ (www.bluej.org) is being developed and maintained 
at the University of Kent at Canterbury, UK, and La Trobe 
University, Melbourne. It provides a full Java environment in 
which the OO software project structure is presented 
graphically using UML-like diagrams. Users are able to create 
directly objects of any class by using icons, and then to interact 
with their methods. However, it does not display any visual 
clues about the object’s state or behavior. 

Greenfoot (http://www.greenfoot.org) was built by some of 
the same people who created BlueJ, so it is based on the Bluej 
platform. Greenfoot combines a Java IDE with a framework for 
producing Java programs that can be visualized in two-
dimensional grid. This framework is based on a world 
environment with visual interactions between the world and the 
objects in it. Applications in Greenfoot are called scenarios. 
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TABLE I.  VISUAL ENVIRONMENTS ANALYSED 

 
 

Alice BlueJ Greenfoot 

 Proper java 
 syntax (i) 

Not text based 
programming 

Full Java Full Java 

 
Java 

environment (ii) 
 

drag-and drop 
manipulation 

Java IDE Java 
IDE 

Visual 
representation (iii)   

3D icons 2D 

 

Table I shows as the visual environments does cover ( ) or 
not ( ) our restrictions to develop the visual instructional 
material. Greenfoot provides full java syntax, an integrated 
development environment, and 2D visual representation for our 
previous material.  

Two Greenfoot scenarios were developed from the solution 
proposed for the exercises presented in the previous section 
(The point scenario and the geometric figures scenario). For 
each class, a visual class was created in the Greenfoot scenario. 
The aim was to minimize the student’s contact with the way of 
programming in this environment, but providing concrete 
experiences with objects. 

Fig. 1 shows a screen shot of the Geometric Figures 
scenario.  The large grid area is called the “world” (1).  In order 
to get a more real experience, a Cartesian coordinate system 
has been painted in which the geometric figures as objects will 
be created.  The right side is the “class display” showing all 
Java classes involved in the scenario. From the bottom, the 
classes created by the students (2) are presented (Circle.java, 
Point.java and Triangle.java), and above them, the classes 
provided by the scenario (3) devoted to be a visual 
representation over the world (Circle_Greenfoot.java, 
Point_Greenfoot.java, and Triangle_Greenfoot.java). The way 
to interact with objects is through their methods showed in a 
context menu (4). 

 

 

Figure 1.  A screen shot of the Geometric Figures scenario 

 

V. EVALUATION STUDY 
We performed an evaluation study aimed at: (i) 

investigating the effect of using these dual instructional support 
materials in learning and (ii) examining whether these 
materials might contribute to better understand some basic 
object oriented concepts.  

Two groups of students participated in the study. One group 
worked with the dual instructional material (GG, 15 students) 
and the other group just with the material for the jGRASP 
environment (CG, 18 students). All the students had roughly 
the same level of academic preparedness since those students 
with previous knowledge in Java were excluded from the 
study. Therefore, the concepts of object orientation in Java 
were new to all the participants.  

Before the experimental sessions, the theoretical concepts 
were explained in common lectures. Two sessions were carried 
out to perform the scenarios described in the previous section. 
In both sessions the control group (CG) only used jGrasp 
whilst students in the other group (GG) were additionally asked 
to play their programs using Greenfoot. Sessions in this second 
group lasted a bit more since a briefing on the use of Greenfoot 
was required. Moreover, in their second session they were also 
asked to fill a questionnaire on the Greenfoot utility and 
usability as described below. Table II summarizes the 
experiment schedule. 

TABLE II.  EXPERIMENTAL PROCEDURE 

 
 Pre-
experiment 

Both Lectures on theoretical concepts 
Class, methods, objects, instance, 
method call 

 
Session 1 

Both Q1 

Both Programming SC1 in jGRASP 

GG Visualizing SC1 in Greenfoot 

 
Session 2  
 

Both Programming SC2 in jGrasp 
GG Visualizing SC2 in Greenfoot 

Q2 
Session 3 Both Q1 

 

A. Instruments for Data Collection 
We collected students’ data and opinion using two types of 

anonymous questionnaires.  

Table III shows the first type of questionnaire (Q1). It was 
aimed at identifying the level of understanding of concepts. It 
was filled for the first time at the beginning of the first session 
before performing the Point scenario (SC1). It consisted of a 
number of open questions where students described in her own 
words the concept of class, object, method, how an object is 
created and how methods are invoked. The students were not 
notified about the test in advance. This questionnaire was filled 
again at the end of the second session to measure students’ 
progress in understanding concepts. 
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TABLE III.  QUESTIONS FOR Q1 

Evaluation Questionnaire - Q1 

What is a class? 

What is an object? 

How is an object created? 

What is a method? 
How is a method called? Give an example if 
necessary. 

 

The second questionnaire (Q2) was devoted to evaluate 
Greenfoot usability and its utility to improve the understanding 
of object oriented concepts, as demonstrated in Table IV. It 
was filled by students in the GG group at the end of the second 
session. This questionnaire had a number of closed questions in 
which a five-point Likert scale ranging from none (1) to a lot 
(5) was used to choose the response that best represented her 
opinion relative to features of the tool and scenarios. It also 
included a section with open questions where students were 
asked to express their opinions to enhance the dual 
instructional material and the experience. 

TABLE IV.  QUESTIONS FOR Q2 

Evaluation Questionnaire – Q2 
How easy is to use Greenfoot? 
 
How easy is to visualize your exercise solution 
in Greenfoot? 
 
How useful are the scenarios to understand the 
difference between class and object? 
 
How useful are the scenarios to understand the 
creation of an object? 
 
How useful are the scenarios to understand the 
state of an object? 
 
How useful are the scenarios to understand the 
method call? 
 
How useful are the scenarios to understand the 
collaboration between objects? 
 
Would you like to visualize the rest of lab 
exercises in this environment?  
 
How useful is the Point scenario to understand 
the object-oriented basic concepts? 
 
How useful is the Geometric Figures scenario to 
understand the object-oriented basic concepts? 
 
Do you think that the visualization is a good 
mechanism to understand better the object-
oriented concepts or the jGRASP environment is 
enough?  
 

 

B. Data Analysis and Results 
For the sake of clarity we will structure the data analysis 

and results into two parts: the effects on learning outcomes and 
the students’ perception about the usability and utility of the 
material. 

Because we were interested in exploring whether there is a 
significant difference among groups before and after the 
experiment, we made an analysis based on the scoring of the 
students’ answers for Q1 in a range from 0 to 10 points.  Our 
hypothesis was that “if the groups could be considered 
equivalent in knowledge before the experiment, and after it 
they had significant differences, these differences could be 
attributed to the dual instructional material”. 

The data in Table V summarize the students’ score for the 
questionnaire Q1, before and after the lab sessions. For each 
group we have identified the minimum and the maximum value 
for scores, the median and quartiles, and the standard deviation 
(SD) in order to have a first perception of the group 
equivalence. 

TABLE V.  MEASURES FROM Q1 SCORE  

 
GG 

(15 students) 
CG 

(18 students) 
Before After Before After 

Minimun 0 3 0 0 
Maximun 6 10 7 9 
Q1 1 6,5 1 4,25 
Median 4 8 3 6,5 
Q3 5 9 4 8 
Mean 3,13 7,46 2,67 5,67 
SD 2,13 2,16 2,25 2,68 

 
Students from GG and CG found difficult to answer Q1 

before the practical sessions, with a mean of 3.13 and 2.67 
respectively. Since our groups are not formed by random 
assignment, an independent sample T-test was used to analyze 
the equivalence between GG and CG using the values of 
column before. This showed not statistically significant 
difference between GG and GC  (p= 0.5535), so we can 
assume both groups were equivalent in knowledge before the 
experiment.  

The column after shows Q1 score after finishing the second 
lab session. Students from GG increased their mean to 7.46 
whereas CG only to 5.67.  This shows a significant statistical 
difference between both groups (p =0.0457). Moreover, these 
results support the research made by [15] in which 
visualization was used to prepare the exercise sessions. 

The Figure 2 shows in percentages the students’ progress 
by ranges: a decrease in the grading (-10 to 0), an increase of 
three points (0 to 3) and an increase of more than four points (4 
to 10). Most of students improved their grading after the 
practical work, but in GG even a 60% increased their grading 
in more than four points compared to a 44% percent in CG. 
Moreover, in GG no student decreased its grading whilst in CG 
a 6% got lower grades. 
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Figure 2.  Percentages of the score improvement for Q1 

Table VI presents the percentages of improvement for each 
concept asked in Q1.  GG improves in almost all concepts, less 
in the concept of class. These data allow us to confirm the 
initial idea about the benefits of each environment. CG used 
just jGrasp in which the structure of class and the object 
creation are the necessary elements to run a program, whereas 
in Greenfoot scenarios students have to interact with objects 
through method calls. Results support our initial hypothesis 
that the dual material improves learning outcomes and suggests 
that practice in terms of exclusively programming might be not 
enough to understand abstract concepts. Comprehension of 
such abstractions might require special techniques like 
visualization. 

TABLE VI.  THE IMPROVEMENT PERCENTAGE FOR EACH QUESTION 

 GG(Greenfoot) CG 
Class 46,67 % 66,67% 

 
Object 60 % 44,44% 

 
Instantiation 66,67 % 66,67% 

 
Method 60 % 44,44% 

 
Call a 
method 

73,33 % 
 

16,67% 
 

 
 

With regard to the students’ perception in the use of the 
dual instructional material, all students considered program 
visualization as a good mechanism to understand better the 
object-oriented concepts. About the usability of the Greenfoot 
scenarios, most of the half students perceived as easy to use 
Greenfoot (60% quite a lot  to a lot) and easy to display the 
scenarios (60% quite a lot  to a lot).  Students (60% quite a lot 
to a lot) found the Greenfoot scenarios as more useful to 
understand the concepts of call methods and collaboration 
between objects.   

Finally, although the scenarios seem to be useful learning 
resources from the obtained results that perception is not shared 
by students. Just 53 % considered the point scenario as useful 
and 40% for the geometric figure scenario. This is a typical 
problem in CS1 where examples do not solve any real problem 

so students do not perceive their utility [18]. However, 
complex scenarios are also difficult to visualize. 

VI. CONCLUSIONS 
The systematic utilization of educational tools for teaching 

programming is well documented in the literature. 
Visualization is considered as a mechanism to concretize 
teaching and provide students with visual feedback to reinforce 
their understanding. 

We have studied if the use of dual instructional material 
(textual and visual representation of programs) could improve 
the understanding of the basic object oriented concepts. 
According to the results here shown, the use of the dual 
instructional material benefits learning: we found students 
using the visualization performed significantly better the 
questionnaires about object oriented concepts. Therefore, we 
recommend the use of this kind of materials for reinforcing.   

In addition, other benefit of this kind of instructional 
materials is that students and teachers do not spend extra time 
learning a visual environment and how to program with it. 
Students keep learning syntax, resolving compilation errors and 
working with professional environments. 

These results can be considered as preliminary since only 
one experiment was performed. However the statistical 
significance of the result encourages us to continue exploring 
this approach. In fact we are currently working on developing 
more scenarios and improving the visualization process in 
order to tolerate better the errors in the students’ programs and 
to unify the visual and the textual environments.  

ACKNOWLEDGMENT 
The authors give special thanks to Sara Tena and Rosa 

Romero who have developed the Greenfoot scenarios. 

REFERENCES 
[1] C. Hu, “Rethinking of Teaching Objects-First”. Education and 

Information Technologies 9, 3, pp. 209-218, Sep. 2004.  
[2] E. Lahtinen, K. Ala-Mutka, and H. Järvinen. “A study of the 

difficulties of novice programmers”. SIGCSE Bull. Vol. 37, 3, pp. 
Sep. 2005.  

[3] A. Eckerdal and M. Thuné. “Novice Java programmers' conceptions 
of "object" and "class", and variation theory”. In Proceedings of the 
10th Annual SIGCSE Conference on innovation and Technology in 
Computer Science Education (Caparica, Portugal), ITiCSE '05. ACM, 
New York, NY, pp 89-93, June 27 - 29, 2005.  

[4] J. Sajaniemi and C. Hu. “Teaching programming: Going beyond 
`objects first'”. In Proceedings of the 18th Workshop of the 
Psychology of Programming Interest Group (University of Sussex, 
Sept. 7–8). University of Sussex, Brighton, U.K., pp 255–265, 2006. 

[5] A. Robins, J. Rountree and N. Rountree. “Learning and teaching 
programming: A review and discussion”. Computer Science 
Education vol.13 , pp. 137–172, 2003. 

[6] L. Thomas, M. Ratcliffe, J. Woodbury and E. Jarman. “Learning 
Styles and Performance in the Introductory Programming Sequence”. 
Proceedings of the 33rd SIGCSE Symposium,pp. 33-42, March 2002. 

[7] T. L. Naps, G. Rößling, V. Almstrum, W. Dann, R. Fleischer, C. 
Hundhausen, et al. “Exploring the role of visualization and 
engagement in computer science education”. SIGCSE Bulletin, 35(2), 
pp. 131-152, 2002. 

 
1933



 
 

 
 

[8] “BlueJ”. [Online]. Available:  http://www.bluej.org/. [Accessed: Nov. 
10, 2009] 

[9] “Greenfoot”. [Online]. Available: http://www.greenfoot.org/. 
[Accessed: Nov. 10, 2009] 

[10]  “Alice”. [Online] . Available: http://www.alice.org/. [Accessed: Nov. 
10, 2009] 

[11] S. Georgantaki, and S. Retalis. “Using Educational Tools for Teaching 
Object Oriented Design and Programming”. Journal of Information 
Technology Impact, Vol. 7, No. 2, pp. 111-130, 2007. 

[12]  P. Gross and K. Powers. “Evaluating assessments of novice 
programming environments”. In Proceedings of the First international 
Workshop on Computing Education Research (Seattle, WA, USA, 
October 01 - 02, 2005). ICER '05. ACM, New York, NY, pp. 99-110. 

[13] S. Xinogalos, M. Satratzemi and V. Dagdilelis. “An introduction to 
object-oriented programming with a didactic microworld: 
objectKarel”. Computers & Education, Volume 47, Issue 2, pp. 148-
171, September 2006. 

[14]  N. Ragonis and M. Ben-Ari. “On understanding the statics and 
dynamics of object-oriented programs”. SIGCSE Bull. 37, 1, pp. 226-
230, Feb. 2005.  

[15]  T. Ahoniemi and E. Lahtinen. “Visualizations in Preparing for 
Programming Exercise Sessions”. Electron. Notes Theor. Comput. 
Sci. 178, pp. 137-144, Jul. 2007.  

[16] “jGRASP” [Online]. Available: http://www.jgrasp.org/. [Accessed: 
Nov. 10, 2009] 

[17] New to Java Programming Center — Young Developers [Online]. 
Available: 
http://java.sun.com/new2java/learning/young_developers.jsp. 
[Accessed: Nov. 10, 2009] 

[18] M. Buckley. “Computing as social science”. Commun. ACM 52, 4, 
pp. 29-30, Apr. 2009. 

 

 
1934



<<
  /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 1.6
  /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




