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Abstract— This paper describes our experience introducing
two user-centered design techniques in the context of an
undergraduate database course project: experience maps and
sketches. Experience maps are used to represent user
requirements, while sketches are used to design the application’s
flow and interfaces. The goal of incorporating these techniques in
the course was primarily to improve the quality of student
projects. In previous semesters, the teacher noted problems
related to requirements elicitation and interface design, mainly
due to the students’ lack of software engineering background.
Experience maps and sketches were used for three semesters, and
were evaluated through a student survey and a teacher’s
assessment of benefits and limitations. Results show that at least
85% of the students valued the creation of experience maps
positively, and 100% valued the creation of sketches positively.
Students commented that experience maps helped them the most
to understand user’s needs, each interface’s purpose in the
context of the entire solution, as well as the user’s interaction
with the system. The main limitation found by the teacher was
the difficulty students had grasping and applying experience
maps concepts. The main benefit was that in the end, project
prototypes had more consistent, clear and usable interfaces.

Keywords—experience maps, sketches, requirements elicitation,
interface design, database course, project

L INTRODUCTION

Database courses normally involve a large project where
students put in practice the concepts learned. In our case, the
course project is developed for a real end-user, and therefore, it
is expected to have a friendly graphical interface by which the
user can query and operate the database. However, due to the
lack of software engineering background by the time students
take our course, project products often miss relevant
information (in the case of requirement specifications) or lack
usability (in the case of the final prototype).

The main challenge we face is that students have to take the
database course before the software engineering (SE) course,
whereby they lack SE knowledge and skills when enrolling in
our course. This has several implications. First, little time can
be devoted in class to explain SE topics needed for the project
such as software requirements elicitation and specification, and
interface designing and prototyping. Second, students need
some guidance on these SE topics in order to produce high
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quality prototypes. Avoiding the issue (leaving it up to the
students to learn by themselves) does not help, since they can
be either overwhelmed by the amount of techniques and
approaches found on the web, not knowing which to choose, or
mistaken by thinking that those processes are always
performed in an empirical way. Third, we cannot and should
not convert the database course in a software engineering
course, meaning that our main focus should still be database
design and implementation, while keeping the course project at
a reasonable quality level. Removing the course project is not
an option since both teachers and students consider it an
invaluable motivational aid in the course.

In the past, most database teachers have attempted to
address the problem by devoting a little time in class (typically
less than an hour) to briefly explain to the students how to do
an user interview, extract relevant information from it, and
write down the requirements specification (emphasizing more
on data requirements than on functional or non-functional
requirements). To our knowledge, no guideline has been
offered by the teachers on how to design application interfaces
based on user experience (UX) principles. There is a lab
practice where students learn to create a desktop application
(with GUI components) that connects to a database, but its
focus is on the programming aspects rather than the UX.

Such previous approaches to address the problem have
come short of solving it satisfactorily. The author, who is one
of the database teachers, has noticed that students often have
difficulties in capturing user’s needs and expressing them as
system requirements. This is evidenced in that some teams: (1)
usually leave the non-functional requirements section blank,
(2) confuse functional requirements with non-functional ones,
(3) present an incomplete requirements list, possibly derived
from poorly-conducted user interviews, (4) focus heavily on
data requirements (as the basis for database design), at the
expense of functional requirements, (5) develop a system
prototype that exhibited many usability problems, rendering it
of little value for the client. In summary, while students were
achieving the project goals from the database perspective, they
failed to meet the client expectations from the usability and
business point of view, therefore missing the opportunity to
exploit the full potential of the project.



II. BACKGROUND

In our search for new ways to overcome the
aforementioned problems, we came across experience maps
(EMs) and sketches. Experience maps, also known as customer
journey maps, are a visual representation of the users’
experience while interacting with a system[1]. They use
storytelling and visuals to illustrate the experience a customer
goes through —across all touchpoints and channels— in order
to accomplish a goal tied to a specific business or product [2].
The goal of user experience mapping is to understand and
address customer needs and pain points [2,3].

One of the main draws of experience maps is the ability to
bring a team together during its elaboration, promoting
communication and establishing common objectives. The
intention of producing an experience map is to understand the
interactions between a user and a product or service from the
standpoint of the former rather than the latter. Inviting the
students to put themselves in the position of their prospective
users helps them become more empathic towards the particular
needs and desires of their end users.

On the other hand, sketching is an effective tool for
creating a bridge between the design and implementation of a
system, as well as among the individual ideas from each team
member. Handmade drawings are inexpensive, quick to make,
and easy to validate among collaborators. The most relevant
idea for emphasizing this design methodology is the necessity
to share ideas visually, and to avoid teams skipping design
goals in favor of starting implementation right away,
potentially ignoring any discoveries that were made during the
experience map production stage.

III. RELATED WORK

Our literature review did not find any previous work where
experience maps were used in an academic context for eliciting
requirements. The closest study is the work by Ferreira et
al. [4], where empathy maps are used to generate personas. An
empathy map is a method that helps design business models
according to the client's perspective, using guide questions [4].
The authors proposed a technique called PATHY, which
integrates guide questions and the structure of the empathy
maps with the idea of describing users through personas.
PATHY borrows some steps from Design Thinking to
understand who the user is, find her needs and problems, and
generate innovative solutions. This technique helps identify
features and characteristics for an application based on users’
problems and needs. Our work differs from theirs in that we
use experience maps —as opposed to empathy maps or
personas— as a way to capture and represent user requirements.
Another difference is that the students who participated in their
study had already taken a Human Computer Interaction (HCI)
course and an SE course, whereas our students had not. We
also believe that experience maps are a step beyond personas,
since they capture the experience of a user when interacting
with the system. To design a good experience, the development
team should understand the user’s needs and problems.

The works of [5, 6, 7, 8] studied the relationship between
user experience or HCI and requirements engineering in an
industrial context.

Anithe PC et al. [S] proposed an integrated framework for
requirements engineering (RE) and user experience design
(UXD) in the product life cycle management process. The
framework was not validated, but authors discussed some
myths about RE and UXD that have become barriers for the
integration of these disciplines. The authors state that UXD,
unlike RE, has not yet found a formal space in traditional
development processes, and point out that one of the reasons is
the gap between academia theory and industry practices, which
makes UXD still an alien concept to many organizations and
development teams [5]. They also mention that user experience
is not just about the interfaces of the product but also about
defining the product itself and the total experience a user has
with it. UXD professionals employ ‘user-centered design’
techniques to create products that are effective, usable,
valuable, relevant and delightful [S]. Some of the UXD
artifacts mentioned in this work are personas, scenarios,
interaction concepts, wireframes and UI style guides [5]. Our
experience maps are somewhat similar to scenarios, and our
sketches and flows are a form of interaction concept, which can
then be refined into wireframes. We believe that by teaching
students the use of experience maps and sketches, we are
contributing to integrate RE and UXD at an academic level,
which can eventually permeate industrial practice.

Similarly, Heiskari et al. [6] conducted a case study in two
software companies with the aim to understand the role of
usability specialists in the requirements engineering process.
They said that usability and RE both provide means for
discovering, analyzing and fulfilling users’ needs [6], which
validates our premise. Their findings evidence that usability
specialists are not integrated in RE activities, mainly due to the
fact that usability is still seen as user interface design instead of
a more comprehensive characteristic of a software product [6].
Their results also show that user interface design is a frequent
task performed by usability specialists, while user studies is an
infrequent task [6]. User studies gather data on users and their
needs (typically though interviews or observation), with the
aim of translating it into user requirements [6]. An interesting
finding they report regarding UI design is that in order to
design the user interface for an entire product, the big picture
has to be understood early in the process (usability specialists
have to be involved from the beginning —in elicitation phase-,
since late participation as validators of ready-made designs had
little effect on the design of the product) [6]. With our work,
we are contributing to bridge RE and UXD at the academic
level, by teaching students the importance of incorporating
usability (experience maps) early in the design, and how this
can shape the design of the entire system (forcing a traceability
from EMs to sketches).

The work by Callele et al. [7] also explores the combination
of UXD and RE, in the form of experience requirements,
which are either descriptions of user experiences that must be
met (functional experiences) or satisfaction goals (non-
functional experiences) for products or services. The authors
use a stimulus-perception-response model to guide the design
of the user experience. Unlike their work, we represent the user
experience with EMs rather than experience requirements, and
no explicit model is followed.



Joshi et al. [8] proposed two metrics to measure the impact
of integrating HCI activities in SE processes: (1) the usability
goals achievement metric, a product metric that measures the
extent to which the design of a product achieves its user-
experience goals, and (2) index of integration, a process metric
that measures the extent of integration of the HCI activities in
the SE process. These metrics were evaluated both in an
academic setting and an industry setting. Authors reported that
the metrics were found to be useful, easy to use, and helpful in
making the process more systematic.

Ardito et al. [9] analyze current software development
practices in Italy, by means of an experimental study
conducted with software companies. Their study confirmed
that still many companies either neglect usability and user
experience, or do not properly consider them [9].

Several tools exist to support sketching [10, 11, 12, 13]. In
particular, Buchmann [10] presents an extension to Valkyrie, a
UML-based modeling tool that allows free-hand diagram
sketching. On the other hand, Wuest et al. [11] developed
FlexiSketch, a mobile tool for model-based sketching of free-
form diagrams, which allows defining and reusing
diagramming notations on the fly. Later they extended their
tool to support collaboration with multiple tablets and an
electronic whiteboard, such that several users can work
simultaneously on the same model sketch; they called this
version FlexiSketch Team [12]. Motta et al. [13] present a
sketching tool called Calico, which provides lightweight
analysis and feedback about the developer’s design. In our
work, we decided not to use any sketching tool but rather use
paper-based hand-made sketches, for ease and speed.

IV. COURSE CONTEXT

The Databases I course is a mandatory undergraduate
course situated in the 3rd year of the Bachelor of Science’s
program, in the Department of Computer and Information
Science at the University of Costa Rica. This 4-credit-hour
course provides students with the necessary concepts to design,
implement, and manipulate relational databases. The course is
offered every semester, with an average enrollment of 20
students per section. The class meets twice a week for one hour
and fifty minutes during 16 weeks, for a total of 64 hours of
class in a semester.

A. Course Objectives

The main goal of the course is that students develop skills
to design, implement, query and operate relational databases,
through strategies that integrate theory and practice.

The specific objectives addressed through the project are:

1. To design relational databases which satisfy the data
and operational requirements of a system.

2. To implement, query and operate relational databases,
by using SQL, in order to build databases that operate
correctly.

3. To build a software application that interacts with the
implemented database.

B. Course Evaluation

The distribution of the final course grade was as follows:
reading assignments (8%), quizzes (8%), lab reports (8%), two
tests (20% each), and project (36%).

Before the introduction of EMs, there were two projects in
the course: a large relational database project, weighting 30%
of the course grade, and a smaller object-relational database
project, weighting 6% of the final course grade (with small
variations between semesters). The second project was
developed during the last 3 or 4 weeks of the semester, and by
that time students had already finished their first project. After
some discussions with other database faculty, we decided to
remove the second project (in fact, we removed the object-
relational databases topic completely from the course).
Therefore, we had at our disposal a little more time in the
course and in the relational database project, too. We opted to
spend more time in class studying topics that students normally
struggled with, offering extra practice and more hands-on labs.
Regarding the project, introducing EMs and sketches were two
of the improvements made.

C. Course Project

The project consists in creating a prototype of a small
database system for an actual end-user (client), in teams of 3 to
4 students. Students look for the client themselves, within their
family or circle of friends, since it needs to be someone of trust
in order to handle expectations properly (given that this is the
first time students will develop a system prototype for someone
other than the teacher). This is usually the first experience
students have developing a system for a client.

Students usually develop the project outside of class, with
sporadic input from the teacher when teams request it. The
project is hence seen as a complement to the course, where
students apply and deepen what they have learned in class:
database conceptual design using the Entity-Relation model,
database logic design using the Relational model, and database
implementation using SQL, and desktop application building
using Microsoft’s C# and SQL Server. Since this is a database
course project (not an SE course), students are expected to
learn some things by themselves and investigate aspects that
are not necessarily studied in class.

Before the introduction of EMs in the course, the project
was divided in two phases only (given that students had less
time to complete this project): Requirements and design and
Prototype implementation. During the first phase, students
performed user interviews to elicit the system requirements,
wrote these requirements in functional, non-functional and data
requirements, and finally proceeded to design the database
based on the requirements.

D. The Teacher

The instructor of the course is an Associate Professor in the
Department of Computer and Information Science at the
University of Costa Rica. She has worked there for nine years,
teaching both undergraduate and graduate courses in databases
and software testing. She has a Ph.D. in Computer
Engineering, and over three years of industry experience as a
software tester.



We also had a collaborator with practical knowledge in
UXD. He had recently graduated from our University, and was
working on a research project with the course teacher. He had
attended several workshops and trainings on entrepreneurship
and UXD.

E. The Students

The students are usually in their third year of the B.S.
program, and most of them were taking the course for the first
time. By the time they enroll in this course, they have taken
two programming courses, and one data structures and
algorithms course, among others. However, they have not yet
taken the software engineering course due to prerequisites.

V. DESIGN

A. Design Goal

The goal of incorporating EMs and sketches in the course is
primarily to improve the quality of student projects. Clearly, in
the process of using these techniques in their projects, students
will learn about interface development and user-centered
design, but we do not pretend this to be an HCI course.

B. Type of Experience Maps Used

User experience maps come in a variety of layouts,
components and complexity, but their common objective is to
depict a flow that will emerge between the system and a user
trying to accomplish a task or goal. In order to help students
focus on designing the user experience rather than worrying
about which specific type of map to use, the teacher provided
an EM template, so that all teams worked on an standard
layout. This template was created by our UX collaborator
(based on existing EM layouts) to meet the needs of the course,
in coordination with the course teacher. Students were asked to
create one EM per combination of user type and task or goal.

Figure 1 shows the EM template provided to the students,
which was given in the form of a shared Google’s drawing
document that students could copy and customize as needed.
This template favors a chronological depiction of the user’s
flow or experience, and it is composed of the following:

e Experience stage: discrete steps in the user flow
towards completing a task or goal.

e  Context: whether the stage involves interacting with the
system (internal) or it happens in a separate
environment (external).

e Development over time: whether the stage is an iterative
process to be repeated a number of times (reiterative) or
if it is a sequential chain of one-way events (linear).

e Touchpoints: specific customer interactions that take
place in particular channels, during an experience stage.
In our case, there is only one channel for all internal
steps: a desktop application (this is a course restriction).
However, there may be different touchpoints within this
channel, and we instructed students to be rather specific
when naming the touchpoint, by using descriptive
interface names, such as ‘Product search’ or ‘New
product form’ (acknowledging the fact that interfaces
had not yet been designed).

e Actions: a brief listing of actions expected to occur
during a given stage. This particular section more
closely resembles the functional requirements, because
each action implies a functionality the system is
expected to fulfill.

Experience

stage Stage 0

Stage 1 Stage 2 Stage 3

Context Internal Internal External Internal

Development O O
over time

e Touchpoint A
Touchpoint B e Touchpoint
e Touchpoint C

e Touchpoint A
o Touchpoint B

Touchpoints »  Touchpoint

e Action1 e Action1 e Action 1 e Action1
e Action2 Action 2 e Action2
Actions o Action3 e Action3

— Linear

(\ Reiterative
-

Fig. 1. EM template provided to the students.

C. Type of Sketches Used

In the same way as there are many types of EMs, there is
also a wide variety of sketches. To prevent students from
potentially spending too much time learning how to use a
specific sketching/wireframe tool, the teacher suggested using
paper-based sketches. The aim was for the teams to focus on
the communicative effectiveness, usability considerations, and
experience flow rather than on a high-fidelity wireframe or
prototype design. A sketch flow was represented by arrows
between sketches, and was meant to further detail the
associated experience map. Both sketches and their flows
served as an initial design of the interaction between the
application and its users.

D. Resources

Given that it was not possible to devote much class time to
explain the concepts of experience maps and sketches, the UX
collaborator volunteered to give a talk (out of regular class
time) about these topics. The talk had three parts. The first part
was on user interviews: how to do an interview, common errors
to avoid and good practices. The second part was on
experience maps: the concept and aim of EMs, examples, and
explanation of the template to be used in the course. Finally,
the third part was on sketches. This last part also covered visual
design principles and usability heuristics, both relevant aids in
user experience sketching.

The visual design principles explained to students in the
talk were loosely based on Gestalt principles of perception:
contrast, alignment, repetition and proximity. For each
principle or concept, a pictorial example of how it translates to
a graphical user interface was given. Additionally, Nielsen’s
usability heuristics were also discussed. For each of the ten
heuristics, an example of ‘correct’ use was presented, followed
by an example of ‘incorrect’ use. To wrap up, a particular
website was dissected using all of the heuristics, to show how
these could be used to evaluate the usability of a system. We



aimed for these principles and heuristics to guide students
during the sketching process.

The first time the talk was given, it was recorded and the
video was made available to students of subsequent semesters.
The reason we included a part on user interviews was because
we told students that experience maps were meant to
encapsulate the information obtained from the user interview,
but we felt students needed some guidance on how to make a
good user interview.

E. Fitting Experience Maps and Sketches within the Project

The project was enlarged to encompass EMs and sketches.
Consistent with the additional work required from students, the
total weight of the project in the course grade increased by 6%.
The major structural change in the project was division into
three stages instead of two. The project phases were now as
follows: (1) Requirements and database design, weighting
12%, (2) Interface design, weighting 8%, and (3) Prototype
implementation, weighting 16%.

Project phases. Experience maps were added to the
Requirements and database design phase, as a way to capture
and represent the user requirements (in substitution of the
previous textual representation of functional and non-
functional requirements). Data requirements were kept since
they are still the main source for database design. However,
students were now required to verify consistency across
experience maps, data requirements and database design.

On the other hand, sketches were added to the Interface
design phase. Students were asked to verify consistency across
experience maps and sketch flows.

Deliverables. At the end of the Requirements and database
design phase, students had to turn in a “Requirements
Specification and Database Design” document, and give an
oral presentation about it. This document included: (i) an
introduction encompassing the scope of the system and its
main users, (if) the requirements specification encompassing
experience maps and data requirements, and (iii) the database
design encompassing the conceptual and logic schemas. A
template for the document and the EMs were provided.

Additionally, at the end of the Interface design phase,
students had to turn in and explain the sketches and their flows,
drawn on a large poster. Students had to verify consistency
across experience maps and sketch flows.

Evaluation. A review session was planned with every
student team at the end of the Requirements and design phase,
where they had to present their experience maps and database
design. In this session, both the teacher and the UX
collaborator were present. Experience maps were evaluated in
terms of completeness: Were important processes/flows
missing? Were important steps in a process/flow missing? and
correctness: Are the processes or experiences correctly
depicted in the EM? Are the internal/external steps correctly
identified? Are the touchpoints and actions correct and
consistent? Clearly, consistency between EMs, data
requirements and database design was evaluated as well. The
feedback given to the students in this session had to be
incorporated in the next phase of the project.

A second review session was planned at the end of the
Interface design phase, where the teams had to explain their
sketches and flows. In this session, again both the teacher and
the UX collaborator were present. Sketches were evaluated
based on consistency and adherence to visual design principles
and usability heuristics. The consistency between sketch flows
and experience maps was also evaluated. The feedback given
to the students in this session had to be incorporated in the next
phase of the project.

VI.  IMPLEMENTATION

Experience maps and sketches were used during the fall
semester of 2015 as well as during the spring and fall semesters
of 2016. In 2015, 4 women and 15 men enrolled in the course.
During the first semester of 2016, the class was composed of 2
women and 22 men. In the second semester of 2016, the class
had 2 women and 18 men.

A. Sample Experience Maps Created by the Students

Figure 2 shows two examples of experience maps created
by the students. The top image corresponds to the experience
of an employee (user) when requesting vacations (task/goal), in
the context of a company’s employee management system.
The bottom image corresponds to the experience of an
administrator (user) registering a payment to a customer’s
layaway (task/goal), in the context of a furniture store’s sales
and layaway system. In the first case (top EM), we see that
students incorrectly classified the context of the last stage as
‘external/internal’ when it should be ‘internal only’. Besides, it
is not clear how the employee will get the vacation request
response, since multiple touchpoints are specified:
administrative employee, email, and database. ;Does this mean
the employee will receive the response through all of them, or
any of them? In the latter case (bottom EM) we see that
students missed some actions, for example: in the ‘Data
display’ stage, there should be an action before ‘Display data
related to the selected layaway’ where the user actually selects
a layaway (the previous stages just searches but not selects).
Also, in the ‘Enter a payment’ stage, there should be at least
two actions before the ‘Subtract’ action: one where the user
selects the “‘Make payment’ option, and another where the user
enters the amount to pay.

It is evident from both EM examples that not all students
conceptualize a touchpoint in the same way. Particularly, they
tend to write generic touchpoints such as ‘computer’ or ‘view
in database’, rather than specific ones like an interface or view
name (as was instructed and expected). Two possible reasons
for this are that they either confused touchpoints with channels
or really had no idea of what interfaces they would come up
with, thus, were not able to provide a descriptive name of the
interface or view at this point. Still, many student teams used
‘database’ as a touchpoint, which is incorrect since the end user
never really interacts directly with the database. On the other
hand, students were able to correctly define the EM stages and
development over time. They also identified most user actions
and contexts adequately.

B. Sample Sketches Created by the Students

Figure 3 shows three examples of sketches created by the
student teams. Most students used paper-based sketches. Many



teams represented drop-down lists with sticky-notes containing
sample data. The sketch flow was represented with arrows,
which became messy and confusing when there were many
sketches and many interactions among them. Students
complained that they had to think carefully where to place each
sketch in the paper poster to avoid too many crossed lines.
Some even said they had to erase and redraw a few sketches to
achieve the best possible position layout.

It can be observed from Figure 3 that a student team was
using a tablet to show the EMs during the review session
(middle image), while other team used a printed copy (bottom
image). This is because students were asked to make the
relationship between EMs and sketches explicit, i.e. for each
EM, they had to describe which was the corresponding sketch
sequence. This made them think about the interaction flow of
the application early in the design process.

Furthermore, we noted that students were able to apply
most of the visual design principles in their sketches. Yet some
forgot to name and place buttons consistently across sketches.

C. Experience Maps Feedback and Evaluation

Several teams brought their initial experience maps to
consultation with the teacher during office hours. The teacher

Experience Request L
P Define dates q authorization
stage dates L
or rejection

Context External Internal External/Internal
Develop_ment (
over time
o Administrative
¢ Personal View in employee
Touchpoints calendar database o Emai
o Work calendar
o Database

o Search for viable
personal dates
o Search for viable

Choose dates
Send request

e Get request
response
(authorization or

Actions work dates rejection)
o Decide on dates o Reschedule
to request vacations (if
needed)
EXDETIence Search for layaway Data display iz
stage payment
Context Internal Internal Internal
Development
over time O O
e Computerin
5 store Computer in e Computerin
Touchpoints e Layaway store store
database
e Search within a Display data e Subtract the
list of layaways, related to the amount paid to

sorted by selected the layaway
Actions customer name layaway balance )
e Search by o If balance is zero,
invoice number mark selected

layaway as
“finalized”

Fig. 2. Examples of EMs created by the students.

Fig. 3. Examples of sketches created by the students.

gave them feedback on things to improve or misconceptions.
The teacher often had to reiterate the need to think about the
system from the user’s point of view rather than from the
developer’s viewpoint. Having the students change their
mindset to worry about the user experience was a real
challenge. The following questions helped students reflect
about their user experience design: Why is the user performing
this action in the context of the given flow? What triggered the
user to start this flow? and If you were the user, would you like
this kind of interaction with the system?

Afterwards, a formal review session was held at the end of
the Requirements and design phase, where the experience maps
were evaluated and graded by both teacher and UX
collaborator.



D. Sketches Feedback and Evaluation

Visits to teacher’s office hours were less frequent during
the second phase of the project, but sporadic consultations
were made. Some were about the sketch flows, particularly,
how to draw the arrows among all the sketches without doing a
mess. Some other were about the sketches themselves,
essentially asking for a pre-review. Some teams had
inconsistencies naming buttons that performed the same action
in different interfaces. Others had inconsistencies among flows,
e.g. one flow needed an extra click or an extra interface to
accomplish the same action than other flow. Likewise, a formal
review session was held at the end of the Inferface design
phase, where the sketches and their flows were evaluated and
graded by both the teacher and the UX collaborator.

VII. ASSESSMENT AND FINDINGS

We evaluated the use of EMs and sketches through a
student survey and a teacher’s assessment of benefits and
limitations. The student survey was designed by the teacher to
assess the learning and teaching process, including the project.
It contained a total of 35 questions, from which 3 were related
to the use of experience maps and sketches in the project, and 4
were generic about the course project. Students were asked to
complete this survey online by the end of the semester.
Participation in the survey was voluntary and anonymous. In
the first semester of 2016, 21 students participated in the
survey, whereas in the second semester of 2016, only 12
students did. No data is available for the fall semester of 2015.

A. Findings from Student Survey

The first question related to EMs was “What do you think
about creating user experience maps to specify the
requirements of an information system?” Since this was an
open question, we grouped student responses in three discrete
categories: positive, neutral or negative. Categorized student
responses are summarized in Table 1. We can observe from
this table that at least 85% of the students valued the creation
of EMs positively, while only 10% had a negative opinion.
Within the positive category, we created two subcategories:
‘Pure positive’ and ‘Positive with opportunities for
improvement’. In the case of the first semester of 2016, 47% of
the responses were pure positive while 38% were positive with
opportunities for improvement. In the case of the second
semester of 2016, 50% were pure positive responses and 50%
were positive with opportunities for improvement. An example
of an opportunity for improvement indicated by students was
that EMs and sketches should be explained in class, instead of
relying only on the video.

A similar question was posed in the first semester of 2016:
“What do you think about creating skefches to design the
interfaces of an information system?” Being an open question
as well, student responses were grouped in three categories:
positive, neutral or negative. Categorized student responses are
shown in Table 2. This question was not included in the survey
from the second semester of 2016, thus only data from the first
semester is shown in the table. We can observe from this table
that all students valued positively the creation of sketches for
interface design.

The second question related to EMs was “In which of the
following aspects helped the user experience maps and
sketches?” This was a multiple-choice question with seven
options to choose from. Figure 4 shows student responses to
this question in percentage form (from the total number of
students, how many chose each aspect). It can be inferred from
this figure that EMs helped students mainly with understanding
user’s needs, understanding the purpose of each interface in the
context of the entire solution, and having a clear idea of the
interaction between the user and the system.

One of the generic questions regarding the project was
“What effect did the development of a real project have on
your motivation towards the course?” Table 3 shows the
percentage of student responses per effect. It can be observed
from this table that a vast majority of students were highly
motivated with the development of a real project. In this case,
students were assessing the project as whole, not specific parts
like EMs or sketches, but we might assume some that if they
were motivated is because they like all of it. To obtain further
evidence about this, we analyzed two of the final questions of
the survey, which asked students what they liked the most and
the least in the course. Figure 5 shows the percentage of
student responses that explicitly mentioned the project or the
interfaces for each of these questions, by semester. We can see
from this figure that during the first semester of 2016, 33% of
the students singled out either the project or the interfaces as
the aspect they liked the most in the course. During the second
semester, 33% of the students said the project was what they
liked the most. Other aspects students mentioned they liked the
most were the labs, the teaching methodology, the classes,
SQL queries and other SQL-related aspects. On the hand, in
both semesters, about 16% of the students were not happy with
the project or the EMs or the interfaces. Other aspects students
mentioned they liked the least were quizzes, tests, and
theoretical parts (normalization and physical organization of
files and indexes on disk).

B. Findings from Teacher Assessment

From the teacher’s perspective, the main benefit was that
project prototypes had consistent, neat and usable interfaces,
with very few minor usability problems. This was a major
departure from previous semesters, and directly benefited the
client. Another advantage of having students create experience
maps and sketches for their projects was that it forced them to

TABLE L STUDENT PERCEPTION OF EXPERIENCE MAPS
Response category I semester of 2016 11 semester of 2016
Positive 85% 100%
Neutral 5% 0%
Negative 10% 0%

TABLE II. STUDENT PERCEPTION OF SKETCHES
Response category I semester of 2016
Positive 100%

Neutral 0%

Negative 0%




TABLE IIL EFFECT OF A REAL PROJECT DEVELOPMENT ON STUDENTS

MOTIVATION TOWARDS THE COURSE

Effect I semester of 2016 II semester of 2016
It motivated me a lot 76% 92%

It motivated me a little 24% 8%

It did not motivate me 0% 0%

It demotivated me 0% 0%

i 1semester 2016 Il semester 2016
92% 86% 92%
76% 75%

71%
67% 67%

57%

38% 42%

25%

Verifying
consistency
between
database and
interfaces

Understanding  Understanding Consolidatinga Being clear about Understanding
user's needs systemto be  shared vision of the user the purpose of
developed the solution  interaction with each interface

the system

Fig. 4. Contribution of EMs and sketches across several aspects.
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0% Liked the Liked the Liked the Liked the
most least most least
| semester 2016 Il semester 2016
|em=the project 19% 0% 33% 8%
|=the EMs 0% 10% 0% 0%
|e==the interfaces|  14% 5% 0% 8%

Fig. 5. Percentage of student responses that explicitly mentioned the project
or the interfaces in each for these questions, by semester.

think about the user’s needs and interaction with the system, in
order to design a user good experience. In the process of doing
that, they obtained a clearer picture of the system as a whole,
and the role of each interface within the experience flow. In
short, using EMs as a graphical representation of user
requirements helped students better understand and visualize
the operations and data needed at each stage, which in turn
allowed them to design better interface flows that resulted in a
good user experience. Moreover, the guidelines given to
students on visual design principles and usability heuristics
helped them to design aesthetically appealing and consistent
interfaces.

The main limitation was the difficulty students had
grasping the essence of EMs and applying it to their projects.

The teacher had to explain what EMs were meant for, the need
for external stages and other aspects, to different students who
visited her during office hours requesting feedback on their
EMs. It was very tiring to repeat these things to different teams
of students since there was no spare time in class that could be
spend on these. Beyond the extra burden on the teacher, what
was most worrying was that watching the video was not
enough for students to understand EMs completely (evidenced
in the survey). Nonetheless, once students were given feedback
on the EMs they created for their project, a significant
improvement was observed, i.e. they were able to apply EMs
concepts correctly.

Due to the aforementioned limitation, the teacher
considered that the investment needed for students to correctly
apply EMs was too high, and consequently stopped using this
technique in the course. After some semesters trying to find
alternative approaches, she introduced user stories —instead of
EMs— to capture user requirements, and continued using
sketches. This is a work in progress that started the first
semester (spring) of 2019.

VIIL

We presented an experience report on the use of experience
maps and sketches in an undergraduate database course project,
for three semesters. The main reason for introducing these
techniques in the course was to improve the quality of the
projects. The design and coupling of these user-centered design
techniques in the course was explained in detail. In particular,
we described what type of experience maps and sketches were
used in our course, as well as the resources provided to the
students. Additionally, we explained how the course project
was adapted to accommodate EMs and sketches, in terms of
project phases, deliverables and evaluation. Then we offered
implementation details and sample works created by the
students. Our experience was assessed from the students’
perspective by means of survey, and from the teacher’s
perspective by an assessment of strengths and limitations.

CONCLUSIONS

Our results show that at least 85% of the students valued
the creation of experience maps positively, while 100% valued
the creation of sketches positively. Students reported that EMs
helped them the most to understand user’s needs, each
interface’s purpose in the context of the entire solution, a well
as the user’s interaction with the system. The main limitation
found by the teacher was the difficulty students had grasping
and applying EMs concepts. On the other hand, the main
benefit reported by the teacher was that project prototypes had
usable interfaces, with very few minor usability problems.
Using EMs as a graphical representation of user requirements
helped students better understand and visualize the operations
and data needed at each stage, which in turn allowed them to
design better interface flows that resulted in a good user
experience. Furthermore, guidelines on visual design principles
and usability heuristics helped students to design aesthetically
appealing and consistent interfaces.

ACKNOWLEDGEMENTS

We thank Mr. Constantino Bolafos, our UX collaborator,
for his ideas on designing and carrying out this work.



REFERENCES

Blink. The Fine Art of Creating Experience Maps. URL:
https://blinkux.com/blog/the-fine-art-of-creating-experience-maps/ Last
accessed: 10/2/2018.

Nielsen Norman Group. UX Mapping Methods Compared: A Cheat
Sheet. URL: https://www.nngroup.com/articles/ux-mapping-cheat-sheet/
Last accessed: 10/2/2018.

Visual Paradigm. What is User Experience Mapping? URL:
https://www.visual-paradigm.com/guide/user-experience-mapping/what-
is-user-experience-mapping/ Last accessed: 10/2/2018.

Bruna Ferreira, Tayana Conte, and Simone Junquiera. Eliciting
Requirements using Personas and Empathy Map to Enhance the User
Experience. Brazilian Symposium on Software Engineering, Brazil
(2015) DOI: 10.1109/SBES.2015.14.

PC Anitha and Beena Prabhu. Integrating Requirements Engineering and
User Experience Design in Product Life Cycle Management.
International Workshop on Usability and Accessibility Focused
Requirements Engineering, Zurich (2012) DOL:
10.1109/USARE.2014.6890994.

Juho Heiskari, Marjo Kauppinen, Mikael Runonen, and Tomi Ménnisto.
Bridging the gap between usability and requirements engineering.
Proceedings of the IEEE International Conference on Requirements
Engineering, USA (2009) DOI: 10.1109/RE.2009.37.

David Callele, Eric Neufeld, and Kevin Schneider. An Introduction To
Experience  Requirements. IEEE  International = Requirements
Engineering Conference, Sydney (2010). DOIL: 10.1109/RE.2010.55

(8]

9]

[10]

(1]

[12]

[13]

Anirudha Joshi, N.L. Sarda, and Sanjay Tripathi. Measuring
Effectiveness of HCI Integration in Software Development Processes.
Journal of Systems and Software, vol 83 (11), 2010. DOI:
10.1016/j.jss.2010.03.078

Carmelo Ardito, Paolo Buono, Danilo Caivano, Maria Francesca
Costabile, and Rosa Lanzilotti. Investigating and promoting UX practice
in industry: An experimental study. International Journal of Human-
Computer  Studies, vol. 72 (6), 2014, pp. 542-551.
http://dx.doi.org/10.1016/.ijhcs.2013.10.004

Thomas Buchmann. Towards Tool Support for Agile Modeling:
Sketching Equals Modeling. Proceedings of the Extreme Modeling
Workshop, Austria (2012). DOI: 10.1145/2467307.2467310

Dustin Wiiest, Norbert Seyff, and Martin Glinz. FlexiSketch: A Mobile
Sketching Tool for Software Modeling. In: Uhler D., Mehta K., Wong
J.L. (eds) Mobile Computing, Applications, and Services. MobiCASE
2012. Lecture Notes of the Institute for Computer Sciences, Social
Informatics and Telecommunications Engineering, vol 110. Springer,
Berlin, Heidelberg.

Dustin Wiiest, Norbert Seyff, and Martin Glinz. Sketching and notation
creation with FlexiSketch Team: Evaluating a new means for
collaborative requirements elicitation. IEEE International Requirements
Engineering Conference Ottawa, ON (2015). DOL:
10.1109/RE.2015.7320421

Alfredo Motta, Nicolas Mangano, and André van der Hoek. Lightweight
analysis of software design models at the whiteboard. International
Workshop on Modeling in Software Engineering, San Francisco, CA
(2013). DOI: 10.1109/MiSE.2013.6595291




<<
  /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




