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Abstract- Problem Based Learning approach (PBL) is an
instructive constructivist method which promotes, as its main
feature, the use of real life problems to initiate and motivate the
comprehension of new concepts, stimulating the abilities and
actions that are needed for the solutions of such problems. PBL
is strongly fundamented in well defined principles. Thus, it is
fundamentally important that teachers and students implement
PBL in conformity to its principles. Once these principles are
addressed, PBL brings a collaborative and interactive learning
process between all participants. On the other hand, many
teachers and students implement PBL without the necessary
theoretical and practical base for the educational changes and
appropriate technology resource support, putting PBL’s quality
and authenticity at risk, making it less efficient. In the attempt to
overcome these challenges, this paper presents the usage of a
virtual learning environment called PBL-Coach, which
promoted technological support to an array of actions based in
the principles and characteristics originated from learning
theories about PBL in a year 8 class of Physics at Tara
International School, in Raison, Himachal Pradesh, India, with
the objective of helping teachers and students in the
implementation of an authentic learning process with useful and
relevant technological support. The implementation of PBL at
Tara International School brought satisfactory results, reflected
in the students’ high level of learning, which was demonstrated
in the 360 degrees evaluation and in que quality of the solutions
for the problem. This experience was also inspiring for other
teachers and students that became involved with the
methodology. Since this was a short term learning experience
implemented for children, only a full 3-week PDCA cycle was
executed, along with metrics such the students’ performance
and understanding, the curriculum exploring and teamwork,
problem resolution, presentation and 360 degree evaluation.

Keywords Problem-Based Learning; Virtual Learning
Environment.

LINTRODUCTION

Problem Based Learning approach (PBL) is an
instructive constructivist method which promotes, as its
main feature, the use of real life problems to initiate and
motivate the comprehension of new concepts stimulating
abilities and actions needed for the solutions of such
problems [6]. Constructivism argues that human knowledge
is a product of social and physical interaction between men
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and its environment [l]. Therefore, a PBL teaching
approach is based on the student assuming an active role on
the teaching-learning process through observation,
experimentation, comparison and teamwork within real
learning contexts and environments.

PBL effectiveness is directly connected to its
methodology and management tools by which planning,
support and improvements to the approach can be achieved
continuously during its application [5]. Once effective, PBL
can provide an encouraging learning environment for
teamwork involving, tutors, professors and students,
developing a great capability for analysis and problem
solving.

One of the main challenges found on the implementation
of the PBL approach is the difficulty on building and
sharing collective knowledge from teamwork, allowing the
professor to assist each associate individually. [5] continues
saying “it is common knowledge that tutors face difficulties
in fairly assessing individuals within groups as some
students choose not to contribute”.

These disagreements may lead to unwanted tensions
within groups and may force some students to disengage
and take the “free-rider route”. This issue is directly related
to lack of engagement from some students in difficulty to
collaborate with their group, mostly for taking other work or
study related commitments or because of the need for
activities and environments that promote a complete
immersion on the course for the students, bringing them to
the center of the learning process continuously [5].

Bearing this challenges in mind, this paper aims to show
the use of a virtual learning environment called PBL-Coach,
which promoted technological support to a set of actions
based on the principles and characteristics derived from
PBL learning theories with the aim of assisting teachers and
students in implementing a learning process, mitigating
problems related to lack of time/knowledge and promoting
collaboration and student satisfaction when achieving the
desired goals.

A case study was conducted in the eighth grade class in
Physics discipline at Tara International School in Raison,
Himachal Pradesh, India. with the aim of assisting teachers



and students in implementing a quality learning process,
where students work in groups and present their problem
solutions to other groups, inspiring their curiosity and
interest to learn. The students received continuous feedback
from the teachers, answered questions related to Physics and
did a 360 evaluation, assessing the skills that were
developed throughout the process, such as understanding the
problem, ability to work in groups, listening to the group,
talking to the group and being proactive. This case study,
described on section 3, presents results proving the
effectiveness of the model and indicates improving points
for new experiences. Lastly, final considerations are
presented on section 4.

IL.THEORICAL BASIS: PBL AND VLE

PBL is a teaching-learning method in which the students
are immersed in a practical environment where they develop
a proactive mindset and establish relations with other
learners [5]. Although PBL is based on principles, it does
not define a single methodology for their application within
an educational setting.

In [6], the authors put forward a methodology called
xPBL, with the aim of ensuring that when PBL is employed
for the teaching of Computer Studies, it is implemented in
an effective, authentic and rigorous manner. According to
the authors, the authenticity of the learning environment for
PBL can be preseerved if the following factors are taken
into account: 1) the adoption and practice of real problems;
2) the definition of the human resources involved, together
with their clearly defined functions and responsibilities; 3)
theoretical content aligned with problem-solving; and 4) the
adoption of the kind of development processes and
assessment procedures employed by the market; 5) those
involved are within an environment that reflects the
reality of the job market [4]. By preserving the learning
environment and faithfully adhering to the guidelines of the
PBL methodology, what is taught to the students can be
rendered much more effective as a means of preparing them
for their professional lives.

In [3], the authors show that it is possible to ensure that
PBL is adopted in an effective way when it follows the
stages of a well-defined process that encompasses planning,
execution, monitoring and assessment and is geared towards
making continous improvements. These stages rely on the
PDCA cycle (Plan, Do, Check and Act), which is a
methodology that is basically designed to assist in the
diagnosis, analysis and prognosis of organizational
problems, and is ideally suited to the management of the
teaching/learning process in PBL.

A. Virtual Learning Environments

According to [4], a VLE (Virtual Learning
Environment) is known in the literature as a software tool
which combines “several tools and functionalities: content
management; participant management; channels of
communication such as forums, chats, e-mails, etc.; and
task management”. However, these components are only of
general use and are hardly ever combined with a clear

learning process. When examining a student-centered
teaching method like PBL, the students must be capable of
making decisions with regard to their manner of learning.
This means being prepared to be guided by one’s
environment and taking control of this process, rather than
allowing oneself to be lost in an environment with countless
functionalities and without knowing for certain what to do
with them.

In [6], the author stresses that a VLE that is suited to
PBL must be geared towards teamwork and be focused on a
discourse thast is concerned with the collaborative
construction of knowledge. The author defines a particular
term for this environment, “CMCPBL” (Computer-
Mediated Collaboration for PBL). This refers to three
significant features of this discourse and uses the work of
[7] as a benchmark: 1) A focus on the background of the
problems and an in-depth understanding of this problem; 2)
Construction of open and collaborative knowledge; 3)
Inclusion of all the participants in the learning process.

Despite all the benefits for the academic world and
hence for the practical life of institutions in the outside
teaching world, the large number of studies on thos issue
have given rise to several problems. These include the
following: the use of an inappropriate terminology and
concepts for PBL; the use of experiments that have not been
validated and lead to doubtful conclusions ; studies that fail
to take into account the principles of PBL; the lack of
technological tools that can support PBL in an effective
way; and the difficulty of making use of the existing
environments.

III.PBL-COACH: TECHNOLOGY AND EDUCATIONAL
METHODOLOGY

Observing the PBL-Coach objectives described on this
paper’s introduction, the present environment was defined
observing 3 educational principles consonant with the PBL
approach: 1) Student centered environment; 2) environment
allowing problem proposition, discussion, understanding
and development; 3) collaborative environment that
stimulates interaction and immersion of everyone involved
on the teaching-learning process.

Figure 1 presents a conceptual view of the model, based
on its references and characteristics.
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Figure 1: Conceptual view of the model.



The educational goals represent PBL requirements,
based on the main challenges discussed by [4]. Those goals
are associated to xPBL elements, used as pedagogic
background to achieve such goals. Using this association as
start point, characteristics for learning environments were
defined, using current virtual learning environments and its
differences (CMCPBL) as reference, so as to enable xPBL
to be supported by those environments.

B.  PBL-Coach and the PDCA cycle

Before outlining the main activities that are included in
the technological resources and interfaces of PBL-Coach,
the set of activities included in the management of the
teaching and learning cycle should be made clear, since they
rely on the PDCA cycle as a benchmark and there is a
relation between these activities and the PBL principles.
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Figure 2 : Set of Activities.

The explanations set out in Figure 2 are defined in Table
1 which displays the activities and the ways they can be
described. These activities are carried out in the PDCA
cycle to ensure that there is a standardization of each stage,
as it is started, developed and completed, for both the
teacher and the students.

TABLE 1. DESCRIPTION OF ACTIVITIES

Learning and the skills that must be demonstrated by the
students, such as how to tackle challenging
problems.

05- Teaching | The teacher/lecturer should share text-based files,

content presentations, spreadsheets and so on.

06- Teams The teacher should form heterogeneous teams in
which the different skills of each member can be
combined to achieve results.

The Execution Stage
07- The | The student should disclose his knowledge and
Challenge of | draw on facts, suppositions and ideas with regard to

Problem-solving | he challenge-problem. He should also define the

tasks that are required to cater for the needs of the
team, be involved in problem-solving and handle
the different stages of the workflow.

08- Artifacts The student must write web-based documents,
create spreadsheets and give presentations , among

other kinds of collaborative work.

The Monitoring Stage
09- Problem- | The teacher should find out what difficulties
solving students have with their problem-solving activities,

deal with any queries, provide feedback and check
the solutions arrived at by the teams. He/she
should also observe to what extent each
student/team is involved in the activities .

The Continuous Improvement Stage

10- Problem- | The teacher should assess the lesson content,
solving procedures, artifacts and performance in front of
the student.

The Planning Stage

Activity Description

01 — Learning | The teacher must contextualise the learning

Situations situations so that they correspond to real
circumstances and allow him/her to reflect on a
situation where the students should be enabled to
interact in the interests of their learning. The
students must be given support when working in a
complex situation.

02- Learning | The teacher should make a place available for the

spaces studentswhere they can do research and share

technology; this can tehn be used in an
environment that is especially designed  to
encourage collaboration.

03- Problems and | The teacher, client and tutors (technical and PBL
Challenges tutors) should set problems that challenge the
students to seek to explore matters that are based
on real situations and attract their interest. A
challenging problem raises issues that must be
solved by the students and should entail a wide
range of activities and be tackled by drawing on
various kinds of information.

04- Goals and | The teacher should define the learning objectives
Evidence of | and this involves describing observable knowledge

C. Main Technological Resources and Interfaces

Technological resources provide opportunities to
enhance the participation of the teachers and students and,
as a result, make them suited to the kind of teaching and
learning employed by PBL. In the following section, there
will be an examination of the technological resources and
main interfaces that offer support to a set of structured and
measurable activities based on the principles and key
elements of learning theories about PBL (in accordance
with Tables I).

The Teacher Module : Figure 3 shows the interface of
the key teacher module. This module allows the teacher to
carry out the planning and management of the following:
learning scenarios, problems, challenge-problems, learning
objectives, evidence of learning, teaching content, the
learning environment, teams, the monitoring of the learners
to detect if any learning difficulties are being encountered.
At the same time, it determines if the educational
objectives are being achieved.
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Figure 3: Interface of the main module for the teacher

Student Module : Figure 4 shows the interface of the
main module of the student. This module allows the student
to produce a challenge-problem, suggest a means of tackling
the problem, carry out tasks, create artifacts and work in a
collaborative way.
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Figure 4: Interface of the main student module

Resources for the Management of Problems and
Challenges:  Figure 5 shows the interface for the
management of problems and challenges. This resource
makes it possible to store problems in a shared repository
and carry out searches that cover a wide range of
information of interest . It will also make it possible to
visualise the problems through specific information
contained in the guidelines for tutors which should not be
shown to the students, as well as to plan or choose new
problems on the basis of pre-existing problems.

Context: Technology

Title: General Problem

The purpose of this discipline is to provide a practical experience in

solving problems related to Business Management Systems. These

problems are proposed by real clients and will be solved through
information Systems projects with similar characteristics.

Figure 5: Interface of the resources for the management of problems

Resources for the Analysis of Solution: Figure 6 shows
the interface chart for the analysis of solutions. This
resource provides a framework which establishes the
analytical procedure for monitoring how students find
solutions to problems. It also offers the students a means of
thinking about a problem in depth and reaching a conclusion
by means of the following sequence of stages: i) Ideas —
possible ways of solving the problem ;ii) Facts —
information that has a bearing on the problem;
iii) Suppositions — raising questions about learning to help
solve the problem; and iv) Action Planning - strategies ,
resources, and information, i.e, whatever can assist in
finding a solution.
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Figure 6: Interface of an analytical chart for finding solutions

The idea for the creation of a VLE to support PBL
approach came from a research project where the objective
was defining a framework for PBL approach
implementation on computer science teaching. This
framework, which is still under development, is built upon
three great pillars: 1) a PBL methodology based on support
processes and tools; 2) support given by Information
Technology to the teaching-learning process; 3) a
capacitation program for the dissemination of the approach,
methodology and technology used to all stakeholders. The
model here proposed, called PBL-Coach, Is detailed in a
publication in progress at this conference.

IV. THE CASE STUDY

Every three years, the Organisation for Economic
Cooperation and Development (OECD) promotes the
Programme for International Student Assessment (PISA), an
evaluation that assesses students from all over the world in
Sciences, Mathematics and Reading. The state of Himachal
Pradesh, India, scored the last position in Sciences in the
years of 2009 and 2012, when India decided to no longer
participate in the program.

The case study was carried out in Tara International
School, a private School managed by Ms. Bala Johnson,
which is located in Raison, Kullu, Himachal Pradesh, Postal
Code: 115128, India. The school is placed in a rural area of
the state of Himachal Pradesh, and the school teaches the
primary and middle school subjects in English, since 2004,
when it was founded.



Tara International school is financed by the students’
parents, who are not able to pay much. In the year 8 class,
for example, all parents worked on orchards, and the school
monthly fees are 800 Indian Rupees, which is roughly 12
dollars. With this kind of money and in such small classes, it
is very hard to invest in the school, so the infrastructure
problems were an issue. In spite of these problems, the
school had computers with access to the internet, and this is
a reality in many schools in India, since the government is
now rolling out optical fibre across the country. The
computers are not new and they run in different operating
systems and have different configurations, many times
being recycled and reassembled computers. For this reason,
a virtual environment like PBL-Coach would be ideal for
applying PBL, since it has the advantage of being a web-
based platform.

For this reason, using PBL-Coach would be an easy and
effective way of bringing a new teaching methodology and
engaging the students at the same time in a colourful virtual
environment brought by PBL-Coach.

The students have their first contact with Physics at year
8 and, in 2016, the class 8 had 9 students, which is not
usually considered to be a large classroom. They were
chosen as subject to this project, given the possibility of
creating smaller groups that would have access to internet-
enabled computers, making it feasible for them to use the
PBL-Coach environment in the school. 2 teachers, engaged
in preparing the computers to accommodate the platform
and applying the project on site. as shown in Figure 7.

Figure 7: Case study was carried out in the Tara International School

In the Planning Stage (PLAN), given the short available
time for the project execution, it was agreed that the
teachers would run a full PDCA cycle within the project,
starting with the students and teachers introduction, group
formation and the problem brainstorm, which raised a few
questions, with a choice of "how does a camera work?" as a
question-problem. The teachers had access to a specific
URL of PBL-Coach and they created a learning scenario
with the chosen question-problem. With that in hands, they
created one associated challenge: "to plan and create a
camera prototype". After this initial selection, the teachers
were able to bring together their educational objectives by
giving guidance to the students with regard to their learning
goals and their choice of strategies to attain them, as well as

the materials that would provide support for their chosen
problem-solving. Following this, they created groups (3
groups of 3 students each) and invited learners, specialists,
or collaborators — depending on the role they played —, to
form learning groups. All the invitees were notified by e-
mail and supplied with information about how to access
PBL-Coach.

The timetable was established with the following stages
of the PDCA cycle. Since that was the first time the students
had any contact with Physics, it was assessed that an
introductory class about the Optics principles focusing on
the problem would come in handy. After that, the students
would have their first contact with the PBL-Coach tool,
which would be used along the project, for the students’
research validation and the making of the cameras. At the
end, the students would present their results to the other
groups and perform a 360 degree evaluation.

[2] propose a model of application of the PBL model
within a class of Physics, with the theme "How do we
manage to see the objects around us?". Inspired by this idea,
along with a brainstorm with the students in the first
meeting, they came up with the question: "How do cameras
work?", which was the central question for this project. We
used the xPBL guidelines proposed by [4] to assess the
problem, making sure the issue is relevant and at an
appropriate level of complexity, also verifying its
compatibility with the year 8 curriculum. The problem was
then discussed with the project advisors, who agreed that the
issue was innovative, relevant, viable and appropriately
complex for the year 8 class. The students had access to the
internet throughout the project, and that is where they have
found most of the content needed by them. The public
school science books, that are the same for all schools in
India, were also the base for matching the subject to the
syllabus.

In the execution stage (Do), the learners had access to
PBL-Coach and began to see the problems that had been set.
Moreover, they were able to clear up any uncertainties about
the terms, situations, words or expressions they were unable
to understand.

Along with the development of the process, the students
were advised to access the PBL-Coach interactive
environment with their group to see and understand the
problems and challenges. The analysis board was then filled
in by the students with cards in 4 different rows: ideas (links
to websites with videos or steps to make a camera), facts
(essential tools and parts for the camera), hypothesis (non-
essential tools and parts that would be an increment to the
group’s camera and that could demonstrate other Physics
concepts) and action plan (tasks allocated to each student
within the group). When the plan became concrete and got
validated, the students were able to transfer each step from
the action plan to the resolution board, an Agile board with
five rows: to do, doing, done, checked and impediments.
This whole process was essential for the students’
understanding of the problem.



In this context, the students visualised and coped with
the challenges and learned to understand what subjects or
issues needed to be studied to overcome them. This
understanding entailed identifying learning objectives and
issues. Following this, the students revealed their knowledge
and investigated facts, suppositions and ideas with regard to
the challenge-problem. Each member of the group could
remember different things and this turned the discussion
into an opportunity to learn. In this context, the students
found it important to show respect for their colleagues’
opinions. The next stage was to define the tasks which could
meet the expectations of the group and assist in the
problem-solving. These tasks were transparent in so far as
all the necessary information was disclosed to everybody
and this improved communication and strengthened the
bonds that integrated the group.  They also gave
presentations in a collaborative manner, as well as the
making of the cameras. At the end, the students came up
with their prototypes, that were tested on spot. The students
had the opportunity to make final adjustments to their
prototypes before presenting them to the other groups on the
next class. The presentation consisted in the students
showing their solutions and answering a few questions that
relate what they have done to the Physics contents that were
learned.

In the monitoring and improvement stages (Check and
Act), the teachers identified any difficulties the students
might have had in solving the challenge-problems,
analysing results or carrying out tasks. With the teachers and
tutors constant support and supervision, along with the
"like" button and comment sections in the cards on PBL-
Coach, the ideas that the students posted there could be
continuously validated. This way, the teachers were able to
give positive feedback, guiding the students towards the
right path, from the moment they found their first ideas to
the moment they actually finished their prototypes. The
teachers could also assess the degree of involvement of each
group or each student with regard to the activities and
conduct an a 360 degree evaluation. a 360 degree evaluation
took place between all students. This kind of evaluation was
chosen because it provides self evaluation, plus a pairs and
teachers evaluation. The teachers also opened up for verbal
feedback and suggestions from the students on the project as
a whole. PBL-Coach also automatically generates a graph
that quantifies how much the students actually entered data,
commented and got positive feedback in the software. This
production of visual graphs is actually one of the outputs for
the process element guidelines proposed by [4].

V.ANALYSIS AND DISCUSSION OF THE RESULTS

1) Students performance and understanding: The
students proposed their own solutions, which inspired their
curiosity, interest and generated their need to know more
[2]. This, along with the use of PBL-Coach to structure the
problem using the tools and boards, helped them understand
what they knew, what they needed to know and what they
had to do, which was the definition of the steps to make
their own camera. During the groups presentations, each

group answered questions related to their own cameras that
required knowledge in Physics. For example, Group I
presented a camera obscura, and we asked them why the
image was displayed upside down in their camera, and they
rightfully answered that this occurred because of the
principle that light travels in a straight line.

2) Curriculum exploring and teamwork: The students
had access to the internet, so they chose their sources. The
information exchange was also stimulated, when at the end
of the classes the students would share with the other groups
what they had found, inspiring the other groups in their
research. This way, every group found different solutions,
that were validated with the teachers through PBL-Coach.
The minimum knowledge necessary to understand and build
the cameras comprises the principles of Optics. The most
basic camera prototype was presented by group 1, that
presented a camera obscura. At the same time, students on
groups 2 and 3 tuned up their cameras with lenses and photo
paper, respectively, bringing new concepts to the classroom.

3) Problem solving and presentations: After creating the
prototype that solves the proposed problem, students
presented their work to the other groups. By following the
other groups’ presentations, all students obtained a complete
learning [2]. They also got a final feedback from the
teachers by explaining their cameras schemes and answering
questions related to Physics.

4) 360 degrees evaluation scores and other metrics: At
the very end of the project, the students made the 360
degrees evaluation, assessing abilities that were developed
along the process, as the understanding of the problem,
ability of working in group, listening to the group, speaking
to the group and being proactive. 8 out of 9 students self-
scored 10 at their own understanding of the problem (with
one student marking herself 9), and 8 out of 9 students were
also marked by their group mates with a score equal or
higher than 9 in this item (with one student being marked 8
by her group mates). The other abilities had more variations,
possibly because working in group brings out these
characteristics that are not always matching between all
units in a group. The teachers were also highly scored with
all averages above 9, with the exception Of one teacher in
the speaking to the group item. Other than that, another
metric that was very positive was the group ranking graph.
At the end, the most sophisticated solution was definitely
represented by the highest score on the board.

VI.CONCLUSION

It is well-known that lesson planning is essential when
running a course, in particular when the teaching
methodology is based on PBL. A course must be well
planned, as well as aligned with assessment during the
problem-solving activities, in order to ensure that the results
of the teaching/learning process is effective and to allow the
educational goals to be fulfilled. Despite its obvious
benefits, the implementation of a teaching process that
adopts this approach is an arduous task that requires the



commitment of everybody concerned, in particular the
educators.

The results obtained from the application of Problem-
Based Learning in Tara International School portray the
students’ high level of learning, which was demonstrated by
the 360 degree evaluation and the prototypes themselves.
This initiative was endorsed by the director Ms. Bala
Johnson, who followed the project and was clearly excited
with the results. This project was also inspiring for other
teachers in the institution, who started to use the laboratories
and computer rooms more often. The students were also
very excited about this methodology and engaged in their
projects, since they did not have to deal with excessive
formalisation. Instead, they could learn by investigating and
solving a problem.

Conducting this project brought to light the subjectivity
of the participants’ expectations and motivation. Thus, it can
be concluded that the use of PBL-Coach makes it possible
to oversee the implementation of the PBL approach. This
approach is also able to cater for the needs of a learning
environment that is centered on the students and aligned
with a learning methodology, management processes and
collaborative tools. However, in spite of the positive results,
it should be stressed that, although the PBL-Coach was a
necessary and powerful condition, it is not the only feature
required for an effective learning process. The activities
carried out by students during the teaching/learning process
determine to what extent learning has taken place and the
involvement of the teacher in the environment also helps to
foster this learning process.

1. REFERENCES
[1.] Britain, S. and Liber, O. 1999. A Framework for Pedagogical
Evaluation of Virtual Learning Environments. Environments.

[2.] DRaGHICESCU, L. M. et al. Application of problem-based
learning strategy in science
lessons - examples of good practice. Procedia - Social and
Behavioral Sciences, v. 149, p.
297-301, 2014.

[3.] Rodrigues, a. Planejamento e acompanhamento do ensino na
abordagem pbl em sistemas de gestdo de aprendizagem.
Dissertagdo (Mestrado) — Universidade de Pernambuco,
Recife, 2012.

[4.] Santos S. C., Furtado F., Lins W. “xPBL: a Methodology for
Managing PBL when Teaching Computing”, FIE, Madrid,
Spain, 2014.

[5.] Savin-baden, M. 2003. Facilitating Problem-Based Learning.
McGraw-Hill Education (UK). 170 pages.

[6.] Savery, J. of Problem-based Learning: Definitions and
Distinctions. Interdisciplinary Journal of Problem-based
Learning, v. 1: Iss. 1, Article 3, 2006.

[7.] Scardamalia, m.; bereiter, c. Adaptation and understanding:
A case for new cultures of schooling. S. Vosniadou, E.
DeCorte, R. Glaser, & H. Mandl (Eds.), International

perspectives on the design of technology-supported learning
environments, Mahwah, NJ: Erlbaum., p. 149 — 163, 1996.




<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 true
  /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
    /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
    /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
    /blex
    /blsy
    /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
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /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
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /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
    /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
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-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
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /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
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /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
    /Tiger
    /TigerExpert
    /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




