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Abstract—Classroom activities that are based in the real-world
are known to be impactful. Similarly, activities that relate to social
good have been found to be engaging and meaningful for students
especially to those from underrepresented groups. Many times,
these activities tend to be design based projects, and while
meaningful, activities of that nature may not be suitable for every
class. In this innovative practice paper, we will describe an
approach to modeling real-world objects in SolidWorks. The goal
of the modeling is to test students' technical and spatial abilities
while connecting the modeling to the greater good. The
SolidWorks modeling takes place in a 4000-level (senior)
SolidWorks elective course where students become certified at the
SolidWorks Associates Level. Team members from the Toy
Adaptation Program (TAP) at The Ohio State University came
into the class to discuss the purpose of their program and their
work, which includes adapting toys for children with special
needs. This need served as the background for a semester-long
modeling project. Through the partnership, students now model
toys that are adapted by the TAP. This activity brings awareness
to the need for adapted toys and allows the students to use their
modeling skills to create real-world objects while satisfying course
requirements.
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[. INTRODUCTION

Engineering courses teaching parametric modeling using a
CAD package, such as SolidWorks, often integrate a multi-
week project for students to complete along with typical
homework exercises and exams. Many times, these projects are
based in Project Based Learning (PBL) pedagogy. Dym,
Agogino, FEris, Frey, and Leifer [1], who paraphrased
Bransford, Brown, and Cocking [2], claim that PBL, “addresses
one of the key issues in the cognitive sciences, transfer, which
may be defined as the ability to extend what has been learned
in one context to other, new contexts.” Providing an open-
ended, team project for undergraduate engineering students,
allows for students to make the connection between classroom
theory and real-world application aiding in their transfer of
knowledge and skills. This addresses the issue recognized by
Enderle, Ropella, Kelso and Halowell [3] in that undergraduate
engineering students, specifically in the biomedical field, are
not prepared to tackle real-world engineering problems upon
graduation. Determining what topic or object the project should
focus on can be challenging when trying to ensure that the
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learning experience is both valuable and at the right level of
difficulty for the entire class. Because modeling projects like
this often incorporate reverse engineering, other factors should
also be taken into consideration when choosing the topic
including the tangibility, accessibility and complexity of the
object [4]. Instructors in this area have explored varying project
topics or objects to have students model so that they are able to
apply multiple concepts learned in SolidWorks in the course
(e.g. feature based modeling, creating assemblies, and Finite
Element Analysis) while understanding how these skills can be
used when working as an engineer in industry. This idea of
centering a project around a real-world product or object has
been implemented successfully at several universities,
including Oakland University in having mechanical
engineering students design and create their own toy in a
capstone course [5] and also at the University of Aveiro,
Portugal in mechanical engineering [6]. Our paper discusses an
innovative practice project that teaches students the concept of
reverse engineering as well as the societal impact engineers can
have on their community, by creating a holistically meaningful
and worthwhile project experience based on a real-world topic.

The project topic being introduced in this paper is
modeling an electronic toy. This toy is just one part of a much
larger program at The Ohio State University (OSU) called the
Toy Adaptation Program (TAP) [7]. This is a program in which
undergraduate engineering students modify electronic toys so
that children with disabilities can use them. In the course,
student teams purchase a toy and have the opportunity to take
it apart and figure out how it works, also known as reverse
engineering or the disassemble/analyze/assemble (DAA)
process [8]. It is believed that engineering students are
“tinkerers” [9]; this project allows them to do just that in
dissecting the toy to examine how it works. Students then
model parts of the toy in a group setting and compile their work
to create a final project. According to Lamancusa [9] who
referenced Felder and Silverman [10] “many engineers are in
reality ‘visual learners’, much better served by active, visual
and tactile teaching methods.” This theory aligns with the
current Maker Movement, which emphasizes using both
“tinkering” and tactile, hands-on experiences to learn how to do
or make something [11]. Following completion of this project,
students donate the toys to the TAP. Many engineering
students, particularly those in underrepresented groups, tend to



support projects that have societal impact [12-14]. Therefore,
trusting these beliefs to be paramount for an effective project
topic/object for a CAD modeling engineering course, the
concept of centering the semester-long project on students
modeling toys that would be donated to the TAP seemed like
an ideal opportunity.

In the past, for this team project, students could model
things that were not tangible to bring to class and relied on
dimensions viewed either from the online source from which
the idea came or from a job site from which a team member
may have worked. Modeling a toy from a pre-approved list,
students have the actual object available to bring to class during
work sessions. Members of the TAP are able to come to the
classroom to support the students by providing specialized tools
to help in taking apart the toy and to explain to the teams how
the toy would likely be adapted for the disabled children. It is
believed that this piece of the collaboration helps the
engineering students working on their project to realize the end
goal and understand the real-world application.

In the following sections, we discuss in more detail the
TAP, the course and project, the current and future
collaboration with the TAP, as well as results from a survey
given to students in the class about their toy modeling
experience.

II. THE TOY ADAPTATION PROGRAM (TAP)

The Toy Adaptation Program (TAP) unofficially began in
April of 2013. An engineering student participated in a toy
adaptation workshop held by RePlay for Kids near Cleveland,
Ohio. During this workshop, students were led through the
process of taking apart an electronic toy, assessing the circuitry,
and adding in a parallel circuit, to allow for activation of the toy
through a capability switch. These switches are used by children
with profound physical and/or developmental disabilities who
would otherwise not be able to use many of these electronic toys
without the adaptation process and capability switch. Having
had such an impactful experience helping others while applying
her engineering skills, this student brought the idea back to OSU.

Since then, the TAP has held at least one workshop each
semester allowing hundreds of OSU engineering students and
volunteers to adapt hundreds of toys, which have been donated
to local toy-lending libraries or directly to families with special
needs children. This experience has evolved over the past three
years in that the TAP has integrated this into the classroom as a
lab experience through development of curriculum. The TAP
has also done workshops for industry professionals as a way to
give back to the community and network with OSU students.
The TAP has found that adapting toys is valuable to many
different members of the community, including families,
educators, occupational therapists, engineers, and more, and in
a variety of ways.

For the past two years, Engineering (ENGR) 4410.02 has
allowed students to model an electronic toy for their class
project, instead of a random object, in the hopes that after
modeling this in the course, students would then donate the toy
to the TAP to be adapted and donated to children with special
needs. TAP team members have visited the class to explain the
program and its purpose so that students can connect their

modeling experience with the overall mission of toy adaptation
and recognize the impact their donation will have on local
families. This partnership has not only enabled us to raise
awareness of the need for adapted toys and receive donations
from students, but it has allowed engineering students to
contribute to a real-world problem by applying their technical
skills. We plan to continue to grow this partnership with the goal
of providing additional educational and societal benefits to
everyone involved.

III. ENGINEERING (ENGR) 4410.02

Through this collaborative partnership between the OSU
TAP and ENGR 4410.02, we are able to create a meaningful in-
class activity for our students that tests their technical skills.
Below we describe the course and then the specific project
related to toy modeling.

A. The Course

ENGR 4410.02 (Computer Graphics Using SolidWorks) is
a two credit hour course offered as a technical elective for
several engineering disciplines and is a required course for
students pursuing a degree in Food, Agriculture, or Biological
Engineering. Typically, 36 students are enrolled in the course
each term. Objectives of the course, as stated on the syllabus
include:

e Gaining a solid grasp of the fundamentals of solid
modeling and developing an ability to use it to model
complex parts and assemblies (using SolidWorks).

e Simulating the motion of a model and applying
advanced analysis tools (e.g. Finite Element Analysis).

e Learning the fundamentals of geometric modeling-
representation and manipulation of complex curves
and surfaces and developing an ability to apply them to
real-world examples.

e Learning how to create representations and
manipulations of complex curves and surfaces.

e Reviewing good dimensioning practices.

During the class periods that meet for 80 minutes twice each
week, a short lecture is given to review new topics within
SolidWorks and then students work on in-class assignments.
While working on assignments, the instructor and two teaching
assistants (TAs) are available to help students. Also, homework
is assigned and collected at the start of the following class. While
gaining more experience with SolidWorks modeling, students
are directed to create teams of four to begin a semester-long
team project.

B. The Final Project

The final project is worth 25% of the course grade. This
project requires students to model a complex assembly in
SolidWorks. The complex assembly is an electronic or battery-
operated toy selected from a list supplied by the TAP. Students
work in teams of four, and the assembly that is created must be
complex enough such that each team member is responsible for
six to eight different parts.



The project contains four phases. The first phase is the
Project Proposal (one per group, 5 points) which must include:

e A hand sketch, photograph, or drawing that shows the
object to the group plans to model in SolidWorks.

e A list of each (different) part that each group member
plans to model in SolidWorks.

e Arough idea or breakdown of what each team member
plans to do for this project during the remaining weeks
of the semester (Timeline or Gantt Chart showing
timeline).

The second phase of the project is the Project Status Report
(one per group, 20 points) which must include:

e The status of where each part is as far as completion
(have not started, a percentage of completion,
completed, etc.).

e An update of remaining work, who will do it, and
when it will be done (Updated Timeline).

The third phase is the Final Project Requirements (one per
group, 100 points) which must include:

e Hard copies of:
o Isometric of the assembly

o Bill of materials for assembly including exploded
view and balloons

o Detailed dimensioned drawings (including
centerlines, hidden lines, section views) of four to
five parts

o Isometric drawings of other relevant complex
parts (one to two for each team member)

o Site sources of downloaded files (if any)

o Paragraph on how the team worked together and
any teamwork issues encountered (and how they
were resolved)

o An analysis of one or more parts using a
SolidWorks application such as Simulation or
Flow or other SolidWorks application

o PhotoView 360 rendering
e  Electronic copies of:

o Assembly and part files

o Animation file

Additionally, each team member must email the course
instructor during the last week of the class regarding their
opinion of each team members’ contribution to the project
based on percentage. If each team member contributed equally,
the percentage for each member would be 25%.

The final phase is the Group Project Presentation (50
points). During the last week, each group presents their project

to the class. The presentation lasts eight to ten minutes and
includes such items as the overall assembly, animation, and an
advanced concept (e.g. advanced mate or analysis).

IV. EXAMPLES OF THE PROJECT

In the following figures, we have included example images
of one group’s project. This team chose to model a Fubbles
Bump-n-Bubble Robot® bubble maker. The two figures show
a simple part located within the toy and then a more complex
mechanism with multiple parts.

Fig. 1. Simple Parts in Bubble Maker (left — arm; right — back)

Fig. 2. Complex Mechanism in Bubble Maker

V. THE ASSESSMENT

To assess the effectiveness of the project and to determine
students’ views towards the project in general, we conducted a
survey about the experience. Under IRB approval, the survey
was administered in class through the online course
management system, and students had 10 minutes to complete
the assessment. The assessment had three components:
demographic questions, open-ended responses, and closed-
ended responses. Each component has been detailed in the
following sections.



A. Demographic Questions

These questions were answered to establish a better
understanding on the population. The items in parentheses
were the available responses for each question. Specifically
we asked:

e  What term were you admitted? (Fall 2011/Spring
2012/.../Spring 2016/Other )

e  Why are you taking this course? Select all that apply.
(Required for Major/Elective for Major/Interest in
Computer Graphics using SolidWorks/Other )

e What is your sex? (Male/Female/Prefer Not to
Answer)

e  What is your ethnicity origin (or Race)?
(White/Hispanic or Latino/Black or African
American/ Native American or American
Indian/Asian or Pacific Islander/Other/Prefer Not to
Answer)

e Are you a first-generation college student? (Yes/No)

e  What is your major/intended major? (drop down with
all engineering majors and other)

e  Was this your first toy adaptation experience?
(Yes/No)

e  Would you be interested in participating in a future
toy adaptation experience? (Yes/No/Maybe)

B. Open-Ended Responses

These questions were included to assess students’
perceptions of the project in general and to provide ideas for
future enhancements to the project. Specifically, we asked
students provide a well thought-out, two to five sentence
response, for each question below:

e  While modeling your toy, what went well?

e  While modeling your toy, what did not go well, and
how would you change things in the future to improve
it?

e  What else could have been provided (tools, instruction,
etc.) to help you with modeling this toy?

C. Closed-Ended Responses

Finally, we asked closed-ended questions related to the
project. Specifically, we asked students to respond to each of the
questions below as they relate to their toy adaptation experience
using the scale provided (strongly disagree to strongly agree —
five point scale):

1. Participation in this experience helped me to feel more
connected to the field of engineering.

2. This experience solidified my choice of studying
engineering.

3. This experience helped me see how engineering can
have a direct, positive impact on people.

4. 1 will use the skills I gained in this experience in the
future.

5. I enjoyed this experience.
6. This experience taught me about reverse engineering.

Additionally, a set of the closed-ended items were also designed
to ask questions related to the MUSIC Model of Academic
Motivation [14]. The MUSIC model is designed to consider
empowerment, usefulness, success, interest, and caring as it
relates to the educational environment or an educational
experience.

M. I felt empowered as a result of this experience.
(eMpowerment)

U. This experience was useful. (useful)

S.  While completing the experience, I felt like I could be
successful. (success)

I. I found this experience to be interesting. (interest)

C. My instructor(s)/facilitator(s) cared about providing a
meaningful and relevant experience. (caring)

The survey concluded with the following question: In the space
below, please provide any other comments you have about your
toy modeling experience.

VI. THE RESULTS AND DISCUSSION

The results below are discussed in reference to the course,
the project, and the TAP. The results provide insight into the
impacts of the project and areas for future work.

A. Demographic Questions

27 students, including 18 males and nine females,
responded to the survey. This correlates to a 75% response rate
(27 out of 36). 6 of these students were first generation college
students and 21 were not. The majority of students, 21 out of
27, identified their ethnic origin or race as white, while two
identified as Hispanic or Latino, two as Black or African
American, and two as Asian or Pacific Islander. This
demographic information is similar to the overall demographic
information for the College of Engineering at this institution.
We present this information to contextualize the findings, not
to evaluate the results across various demographic groups. Due
to the innovative practice nature of this work and our limited
sample, these types of comparisons are beyond the scope of this
work.

The survey responders included six different academic
majors with the majority of students intending to study Food,
Agricultural, and Biological Engineering (FABE), as indicated
in Figure 3. FABE is represented so strongly in this course
because it is required for some of the students in that degree
program, depending on their chosen track.



Fig. 3. Intended Major

Intended Engineering Discipline

Aeronautical
and Biomedical
Mechanical ~ Astronautical Engineering, 1

Engineering, 2 Engineering, 2
Civil
Engineering, 1

Electrical and
Computer
Engineering, 1

Food,
Agricultural,
and Biological
Engineering, 20

As shown in Figure 4, the course was composed mostly of third-
year and fourth-year students based on the term and year they
were admitted to the university. Given that this is a 4000-level
course, this was expected. “Term admitted” is a better measure
of experience at the university compared to “year in a program”
given the high number of students entering OSU with
previously earned credit, as well as the high number of students
who switch degree programs at OSU.

Fig. 4. Term Admitted to the University

Term Admitted to the University
Fall ~ Spring Fall

2011, 2 2016, 1 2015, 1
Fall
2014, 3 Spring
Fall 2014, 1
2012, 8
Fall
2013, 10

Finally, while only four students had previously had a toy
adaptation experience, twenty indicated that they would be

interested or would maybe be interested in a future toy
adaptation experience. This is promising for the TAP as there
are many plans for expansion.

B. Open-Ended Responeses

In response about what went well when modeling the toy,
the most frequent response, mentioned by eight students,
described that some components of the toy were relatively
simple and easy to model. For example, one student said, “when
modeling the toy, there were many pieces that were simple in
terms of geometry, or repeated shapes. These were easy to
model based on the tools that were included in SolidWorks and
what we learned.” Another common response, stated by seven
students, was that the team worked well together as each
member measured and created the models.

When asked to comment about what did not go well and
what could be changed in the future to improve it, the most
common response, mentioned by 18 students, included that the
toy contained complex parts with curvatures that were difficult
to measure and that assembling parts was difficult. One student
stated, “It was difficult for all of the dimensions to match up
since each person measured their own parts. It would have been
better if we had organized the parts so that each person could
make a sub-assembly from their parts or one person measured
all of the parts so there was more consistency.”

In response to additional materials that could be provided,
students commented on the need for additional calipers and
instruction on measuring irregular shapes. It is also notable that
throughout the survey, there were four comments about the
students enjoying the real-world application. One student said
“It was fun applying the functions we learned in class to real
world scenarios.” Another student stated, “I learned how to use
a lot of useful features while making the parts.”

C. Closed-Ended Respones

Student responses to the numbered (#1-6 in the assessment
section above) closed-ended questions above are shown in
Figure 5. Notably, 78% of students indicated that they “strongly
agree” or “agree” that this experience helped them see how
engineering can have a direct, positive impact on people and
that they will use the skills they gained from this experience in
the future. This is particularly relevant when we consider the
calls for a more diverse engineering workforce [16] and that
underrepresented groups in engineering are drawn to
engineering activities that are socially focused [12-14]. This
activity may be a way to teach relevant technical knowledge
that can appeal to a diverse student body.

In addition to the questions above, student responses to the
MUSIC (labeled with M, U, S, I, C in the assessment section)
model questions are shown in Figure 6. Notably, 81% of
students indicated that they “strongly agree” or “agree” that
they found this experience to be interesting and 78% indicated
that they “strongly agree” or “agree” that they found this
experience useful.



Fig. 5. Responses to Numbered Close-Ended Questions

All Student Responses To Close-Ended Response Questions

Participation in this experience helped me to feel more
connected to the field of engineering.

32 T

2 1 T

This experience helped me see how engineering can have a 5 _
direct, positive impact on people.
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= Agree

This experience solidified my choice of studying engineering.

I enjoyed this experience. 4

This experience taught me about reverse engineering.

Strongly Disagree Disagree 1 Neither Agree nor Disagree m Strongly Agree

Fig. 6. Responses to MUSIC Close-Ended Questions

All Student Responses To MUSIC Questions

I A .
2 3 T ——
300 5 S ——
0 2 T s ——
11

I felt empowered as a result of this experience. ~ 2 3

This experience was useful. 1

While completing the experience, I felt like I could be
successful.

I found this experience to be interesting. 3

My instructor(s)/facilitator(s) cared about providing a
meaningful and relevant experience.

Strongly Disagree Disagree B Neither Agree nor Disagree u Agree m Strongly Agree

In addition, although it is difficult to make assessments about
significant differences with this sample size, when examining
responses between more advanced students (admit year 2012 or
earlier) compared to less advanced students (admit year 2013
or later), it was noteworthy that the less advanced students more
frequently strongly agreed or agreed with the closed-ended
response questions. This was true on 10 out of the 11 closed-
ended responses above. In the open-ended response section, one
student described, “I am a senior...I think that this is good for
those who have little to no experience in SolidWorks but for

people like me, it is hard to get interested when we do modeling
in a much higher level.”

VII. CONCLUSIONS AND LIMITATIONS

Overall this project was a success based on our assessment
data. The students enjoyed the experience and are interested in
future opportunities to interface with the TAP. They also see
the connection between the project and the real world which
includes the societal impact. We believe that this project is a
strong first attempt at connecting the TAP to a course in a new
way based on technical knowledge. We hope to continue to
develop additional partnerships with additional courses to



strengthen students’ understanding of the TAP and their ability
to do engineering work that is socially relevant.

We acknowledge there are limitations to this work. Mainly,
the sample is small because the class is small, which limits the
transferability of the findings. Over time, we hope to collect
additional data to be able to analyze the trends in a more
rigorous and robust way. This will allow us to better understand
the impact of this project and allow others to consider the
results in the context of their courses and projects. Additionally,
we may consider comparing the results to a control experience;
however, since this paper is in the innovative practice category,
we believe these limitations are within the allowable scope of
this work.

VIII.FUTURE WORK

As the course is planned for next year, there are ideas for
integrating the class project and the TAP more fully. Currently,
students are given the project to create a complex SolidWorks
part (model) and to then convert the SolidWorks part file to a
3D part file (.stl) so that the files can be 3D-printed. For the last
several years, students have created a chess piece. The goal for
creating a more integrated relationship between the students of
this course and the TAP would be to have the 3D-printed part
be one that can actually be used for the toy adaptation process.
Items that could be designed by students in the course and 3D-
printed include switches, panels and/or tools that aid in the
adaptation of the toys. Also, during the next course offering, a
class will be scheduled in the syllabus/schedule that includes a
collaboration with the TAP to complete a workshop in the
classroom. Expectations are that students will feel more closely
connected to the organization and more motivated to perform
well on their project(s) seeing the larger picture of how the toy
will be adapted to serve the needs of children with disabilities.
One method that enhances design education is engaging design
coaches to help manage the contextualization of engineering
design theory and practice [1]. It is believed that the TAP
members would serve as the “design coaches” for student teams
completing their modeling projects.

ACKNOWLEDGMENT

We would like to acknowledge the students who
participated in this work. Without your dedication to this course,
the project would not be possible. We would specifically like to
thank Jamier Tascoe-Davis, Bobby Greer, Carolina Lebron, and
Erika Gilliland who allowed us to include images of their work
in this paper. Thank you!

(1]

[2]

[3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

REFERENCES

C. L. Dym, AM. Agogino, O. Eris, D.D. Frey, and L. J. Leifer.
“Engineering design thinking, teaching, and learning." Journal of
Engineering Education, vol. 94(1), pp. 103-120, January 2005.

J. D. Bransford, A. L. Brown, and R. R. Cocking. “How people learn:
brain, mind, experience, and school.” Washington, D.C.: National
Academy Press, 1999.

J. D. Enderle, K. M. Ropella, D. M. Kelso, and B. Halowell. “Ensuring
that biomedical engineers are ready for the real world.” I[EEE Engineering
in Medicine and Biology, March/April 2002.

R. E. Barr, P. S. Schmidt, T. J. Krueger, and C.Y. Twu. “An introduction
to engineering through an integrated reverse engineering and design
graphics project.” Journal of Engineering Education, vol. 89(4), pp. 413-
418, October 2000.

M. Latcha and B. Oakley. “Toying with a capstone design course.”
Journal of Engineering Education, vol. 90 (4), pp. 627-629, October
2001.

J. A. Simdes, C. Relvas, and R. Moreira. “Project-based teaching—
learning computer-aided engineering tools.” FEuropean Journal of
Engineering Education, vol. 29, (1), 147-161, March 2004.

R. Kajfez, M. Mollica, E. Riter, M. West, and P. Vuyk. “Community
service as a means of engineering inspiration: an initial investigation into
the impact of the Toy Adaptation Program,” ASEE Conference, New
Orleans, Louisiana, 2016.

O. Dalrymple, D. Sears, and D. Evangelou. “The motivational and
transfer potential of disassemble/analyze/assemble activities.” Journal of
Engineering Education, vol. 100 (4), pp. 741-759, October 2011.

J. Lamancusa, M. Torres, V. Kumar, and J. Jorgensen. “Learning
engineering by product dissection.” ASEE Conference Proceeding
(Session 2266), 1996, pp.1.298.1-1.298.13.

R. M. Felder and L. K. Silverman. “Learning and teaching styles in
engineering education.” Journal of Engineering education, vol. 78(7), pp.
674-681, 1988.

M. Honey and D. Kanter. Design, make, play: growing the next
generation of STEM innovators. New York: Routledge and Taylor &
Francis Group, 2013, pp. 7-16.

E. Coyle, L. H. Jamieson, and W. C. Oakes. "Integrating engineering
education and community service: themes for the future of engineering
education". Journal of Engineering Education, vol. 95 (1), pp. 7-11,
January 2006.

C. G. Davis and C. Finelli. “Diversity and retention in engineering.” New
Directions for Teaching and Learning, no. 111, pp. 63-71, Fall 2007.

K. Litchfield and A. Javernick-Will. ““‘T am an Engineer AND’’: a mixed
methods study of socially engaged engineers.” Journal of Engineering
Education, vol. 104 (4), pp. 393-416, October 2015.

B. D. Jones. “Motivating students to engage in learning: The MUSIC
model of academic motivation.” International Journal of Teaching and
Learning in Higher Education, vol. 21, (2), pp. 272-285. 2009.
President’s Council of Advisors on Science and Techology. “Engage to
excel: Producing one million additional college graduates with degrees in
science, technology, engineering, and mathematics,” 2012.




<<
  /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


