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Abstract—In academic institutions it is normal practice that
at the end of each term, students are required to complete a
questionnaire that is designed to gather students’ perceptions of
the instructor and their learning experience in the course. This
questionnaire comprises of Likert-scale questions and qualitative
questions. One of the important goals of this exercise is to enable
the instructor and the senior management to examine the
feedback and then enhance students’ learning experience. In
most universities, including our own, a lot of attention is paid to
the quantitative feedback, which is summarized and statistical
comparisons are computed, analysed and presented. However,
the qualitative comments given by the students are not fully
tapped. Capturing and analysing the qualitative feedback data,
at the individual course, school and university-level, can provide
valuable insights on teaching practices and curriculum. In this
paper, we propose a conceptual framework for student feedback
analysis that provides the necessary structure for implementing a
prototype tool for mining student comments. We then discuss the
application of the tool to analyse feedback from selected courses.

Keywords—Student feedback analysis, framework, learning
analytics, topics, sentiments, text analytics, clustering

I. INTRODUCTION

Learning analytics involves computer-aided analysis and
transformation of large-scale data to provide meaningful
insights in order to design appropriate interventions for
improved teaching practices and learning processes [1]. The
ultimate goal is to enhance students’ learning. For the same
purpose, all universities collect various forms of feedback
from students [2, 3, 6]. The feedback from students helps
instructors take note of their strengths and weaknesses to make
appropriate changes to their teaching and curriculum so as to
enhance student learning. The feedback is also important for
curriculum design, and management decisions on faculty
promotions [7]. While institutions have the right intent in
collecting voluminous amount of data, the question is “what
do universities do with the large collection of data?” Based on
literature review we understand that institutional educational
data such as student feedback are yet to be fully tapped and
mined for gaining insights that help to improve teaching and
learning.

In our university, the student feedback questionnaire is
administered online using our in-house “FACETS” system.
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Students are to complete a questionnaire for each course they
have taken. The collected data is analysed at an individual
instructor level, and a summary of the quantitative data as well
as compilation of qualitative comments in raw form are made
available to the respective instructors as individual reports.
This report is generated through the FACETS system. Schools
may also retrieve school-level data from the FACETS system -
but this is only the quantitative data. In addition to this, the
Centre for Teaching Excellence (CTE) tabulates and presents
quantitative data at school and university-level in the form of a
stakeholder’s report. However, the qualitative data is not
included in the report. Thus, the qualitative data is largely
untapped. Interestingly, this situation is not unique to our
university.

Capturing and analysing the qualitative feedback data, at
the individual course, school and university-level, can provide
valuable insights on teaching practices and curriculum [16, 17]
At the same time, the correlations between the quantitative
and qualitative feedback can also provide additional insights.
For example, in our preliminary analysis we noticed that in
some instances the comments from the students are generally
positive in nature but the numerical scores are quite low. So
the faculty should not be judged using the numerical scores
alone and there is a need to quantify the qualitative comments.
Therefore study on correlations between the quantitative and
qualitative scores is another aspect of feedback analysis.

In this paper, we propose a conceptual framework for
student feedback analysis that provides a starting point for the
community of stakeholders to consider how qualitative and
quantitative feedback can help in making informed decisions
with respect to teaching, learning, and curriculum
improvements. It elaborates on the main components of a
student feedback analysis model and the interactions between
these components. It also illustrates the main aspects to be
taken into account when implementing feedback analysis tools.
Furthermore, in this paper, we present a case study where the
framework is applied to a selection of courses within one
school. In our preliminary study, we observed that the
framework is useful in analysing the students’ feedback in
terms of topics of interest and sentiments on these topics. The
results show that applying text analytics algorithms and
summarization techniques are useful in discovering insights
from qualitative feedback.



The paper will be structured as follows. Section II will be
devoted to literature review and will primarily focus on
describing the current research done in the field of student
feedback analysis. Section II will provide the background of
the student evaluation tool namely, FACETS used in our
university and then explain the role of feedback on teaching
and learning process. Section IV describes the conceptual
framework for analysing students’ feedback. Section V
describes a case study of the application of this framework. In
this section, we focus on design, development, experiments,
and results, and we conclude in section VI.

II. LITERATURE REVIEW

In this section, we briefly review related research in three
different areas namely, student feedback and its role in
supporting the learning process, learning analytics, and
techniques used for mining qualitative data.

A.  Use of student feedback to improve learning outcomes

The use of feedback to improve quality is not novel.
However, the use of feedback in itself does not equate to the
usefulness of feedback. The latter depends on how the
feedback data is being analyzed and utilized. According to
Brennan and Williams [3] all institutions collect various forms
of feedback to improve the quality of the education - this
includes aspects such as instruction/teaching, course material
and assessment. According to Biggs and Tang [4], there
should be an alignment between teaching and learning
methods, intended learning outcomes, and assessments.

The underpinning assumptions here are that effective use
of student feedback can lead to improved teaching and
curriculum, which in turn would lead to enhanced student
learning experience and outcomes. This generates two
questions: (1) whether student feedback leads to improved
teaching and curriculum, (2) whether improved teaching and
curriculum lead to enhanced student learning experience and
outcomes. An underpinning assumption in answering the first
question is that the feedback questionnaire is valid and
reliable. Cohen (1980) attempted to answer the first question
through a meta-analysis comparing feedback at tertiary level
and came to the conclusion that student feedback had a modest
but significant contribution to the improvement of teaching.
This finding has been well-supported by other studies over the
years [6, 8]The possible explanation for this causality could be
that (1) instructors have reflected on the feedback received, (2)
perhaps have undergone some interventions, and (3) taken
necessary steps to improve their quality of teaching and
curriculum. The answer to the second question is more
obvious — it underpins the purpose of universities and the
necessity for teachers.

In our university, we ask students to provide qualitative
responses on their perceptions about the course and instructor.
However, the long list of qualitative feedback is given to the
instructor as a “pdf” document which makes it very tedious for
analysis and gaining focused insights that would help to
enhance the student learning experience.

B. Learning analytics

Learning Analytics is a research field that is dedicated to
the study of educational data mining to discover insights and
aid in decision making process. Learning analytics and in
particular text mining is one technique that will allow for
qualitative analysis of student feedback at school and
university-level. Such techniques have been more popularly
used in the commercial fields such as marketing and social
media [9, 10]. This trend is also moving to the educational
setting. For instance, Gamon et al.[11] built a system that
clustered topics and classified sentiments with intuitive
visualizations to provide a more in-depth analysis. Rashid et
al. used generalized sequential pattern mining and association
rule mining with 87% accuracy to analyze opinion words from
student feedback [12]. Law et al. proposed key phrase and
Natural Language Processing (NLP) techniques to study
assessment and curriculum framework in higher education
[13].

In order to implement learning analytics, one could usle
commercial Computer Aided Qualitative Data Analysis
Software programs (CAQDAS) such as NVivo and SPSS
Qualitative analysis tools. The advantages of the commercial
tools are that they are readily available. However, they do not
cater to deeper analysis, especially in terms of relational
analysis between multiple variables and in conducting
longitudinal studies. Further, these tools do not provide
features for analysing the correlation between the qualitative
and quantitative feedback. Hence there is a need to develop a
custom tool for supporting student feedback analysis. In this
paper, we provide a conceptual framework for analysing the
student feedback on various dimensions such as topics,
sentiments and suggestions, and the prototype tool Student
Feedback Mining System (SFMS) that implements this
framework.

C. Techniques for mining qualitative data

The traditional approach of processing text information
involves human actions in information gathering, analysis, and
dissemination. However, with text mining and analytics many
domains are benefiting from using textual data for improving
business value (Hearst, 1999). We first begin with applications
of qualitative data mining in general domains and then discuss
some of the recent works in educational domain.

Hoteliers find text mining useful in environmental
scanning of customer intelligence by analysing customer
newsgroups, online bulletin boards, and online customer
surveys [14]. Travel industries extract customer intelligence
from online discussion groups for improved customer service
decisions [15, 28]. Student comment analysis using text
mining techniques and the benefits and limitations are
described by Ila et al [29].

In educational domain, sentiment analysis is implemented
in order to explore the hidden knowledge and the comments
from open-ended questions in the evaluation process. Most
researchers focus on quantitative data analysis. However,



some works have been done on qualitative data using
sentiment analysis. For example, El-Halees studied feature-
based sentiment analysis to course quality evaluation [16].
Balaji introduced the idea of automated sentiment analysis
from teacher feedback assessment using sentiment
classification [17]. In a study of student evaluations, the
authors examined a scenario of one lecturer who applied their
system to learn the sentiment from students' comments before
moving to the next part of his lecture [19]. The system
extracted the sentiment words and provided the visualization
of positive, negative and neutral sentiment. When he saw the
different proportions of the sentiment he found the frequent
words with the negative polarity such as 'complicated',
'confused' and 'lost with 60 percentages of negative feedback,
30 percentages of neutral feedback and 10 percentages of the
positive feedback. The result presented that 60 percent of the
class did not clear in this part. Then he decided to repeat a part
in a different way. In this way, the faculty can re-adjust the
pedagogy and improve the student leaning outcomes.

However, topic-based sentiment analysis and suggestion
analysis is not widely studied yet.

Opinion mining, Topic extraction and Natural Language
Processing (NLP) techniques [25, 26, 27] from the text
analytics and linguistics research are widely popular for
mining users’ comments in social media. Sentiment mining
techniques are widely used for product review mining in
consumer business world [9]. We leverage these techniques
for developing the conceptual framework for analysing the
student feedback comments.

III. BACKGROUND

In this section, we first describe the background of the student
evaluation tool, FACETS, wused in our university.
Understanding the tool gives the background on the data
gathered from the students and limitations of the tool. We will
then present the importance of this data in the teaching and
learning cycle.

A. FACETS - Student Feedback Tool

Our  university’s  end-of-term  student  feedback
questionnaire “FACETS” is designed to gather students’
perceptions of the instructor and their learning experience in
the course. “FACETS” stands for “For Assessment of
Continuing Excellence in Teaching”. The questionnaire was
developed in 2012 and it has been used since then. The
questions were adapted and developed from the literature on
measuring tertiary teaching and learning. The questionnaire is
administered online by the Centre for Teaching Excellence
(CTE) at the end of every term.

The questionnaire comprises (1) 17 Likert-scale items,
and 2 qualitative questions on students’ perceptions about the
instructor and course, (2) 1 Likert-scale question on course
load, and (3) 1 Likert-scale question on course challenge. In
addition to this, schools and faculty members have the option
to ask 2 Likert-scale questions and/or open-ended custom
questions each. Students will complete the questionnaire in

this order. At present, the FACETS system generates an
individual FACETS report for each of the faculty members.
The report consists of comparative summarized data for the
Likert-scale items on core and non-core courses at the school
and university-wide levels. However, students’ qualitative
comments are presented in raw form.

Sample feedback report is in shown in Figure 1. Faculty
members use the feedback in their FACETS reports to identify
their strengths and areas for improvement. They reflect on
their teaching and curriculum and take steps to improve their
instructional strategies and course materials to create a more
positive learning experience for future students.

Faculty Name: Jack Russell
Course: Introduction to Analytics
Course Rating: 4.5/7

Instructor Rating: 5.5/7

! !

Top 3: Course Related Comments Top 3: Instructor Related Comments

« Professor is knowledgeable
« Lecture interesting with real world
examples

« Very little time was given for the project

= Vague requirements for assessment 1

« No clarity on what to prepare for mid-
term test

Fig. 1. Example students’ feedback for faculty and the course. Both
qualitaive and quantitative feedback is collected by student evaluation
system.

On a similar note, the school deanery takes into
consideration the information in FACETS reports to improve
future course offerings and faculty’s teaching effectiveness.
Areas of strengths and concerns are communicated during
faculty appraisal meetings so that faculty members are aware
of the deanery’s expectations. Student feedback is also a
source of information for faculty recruitment and personnel
decisions, as well as teaching awards nominations. In one
school, administrative staff members assist the deanery to
summarize qualitative comments from the FACETS reports
during their annual faculty appraisal. Although this will
greatly help the deanery in making a more informed decision,
it is not a common practice across all the schools as the task
requires a lot of resources in manual processing.

There are a number of challenges in using the qualitative
data in our context. First, there is minimal coordinated analysis
done at the school and university-level. The qualitative data
analysis is left to the individual faculty members to be
interpreted. Such independent analysis could be problematic as
there is no comparison to overall feedback [18]. Second, data
collected on “module-specific” and more generic “programme-
wide” questions to compare across programmes are not
collectively analysed [3]. Again, they are left to individual
coordinators (to use their own means) to analyse. This can also
lead to variations in analysis and impact reliability. Since
validity and reliability of interpretation of student feedback will
affect the choice of remedial interventions, it is crucial that we
employ a university-level qualitative analysis system.




B.  Role of student feedback in teaching and learning cycle

Using student feedback to improve teaching and
curriculum is illustrated in the teaching and learning
continuous improvement cycle as shown in Fig 2. It is a four
step process. In step 1, the students’ experience the course
when the instructor delivers the course. In step 2, the students
give feedback on their experience. This feedback can include
both quantitative and qualitative data. In step 3, the instructor
analyses the feedback. In step 4, based on the insights gained
from the analysis the instructor re-designs the teaching
approach and the curriculum content. This cycle can be
repeated for the next run of the course or alternatively applied
multiple times within one run of the course.

Teaching and S
Analyze Learning Course &
Student Continuous Tons: mmg
Feedback Improvement ;
EXPEI-IEH[:E
Cycle
Collect

Student
Feedback

Fig. 2. Teaching and Learning Continuous Improvement Cycle

If student feedback is collected but not used completely,
that is, only quantitative data is used, then the teaching and
learning continuous improvement cycle may not be completed
effectively.

Examining the feedback data shown in Figure 1, it is
obvious that the quantitative data, for example “Course Rating
=4.7/7, on its own does not provide fine-grained insights that
will help the faculty to implement actions to enhance the
learning process. However, for example, the qualitative data
“Vague requirement for assessment 1” provides more clarity
on what needs to be changed. The challenge is that there are
bound to be 100s or 1000s of comments in each course which
makes it tedious for the instructor to read these comments and
then decide on which comments to act upon in order to
improve student learning experience.

Sentiment analysis techniques helps to computationally
identify and categorize text comments and classify them as
positive, negative, or neutral.

The student learning experience can be improved by
studying the sentiments or opinions of the students during the
course delivery period and intervening accordingly in the

teaching process. The sentiment analysis can help the
instructor to analyse students’ comments. At the same time,
the instructor can change their teaching style after finding out
students opinions over time periods or repeat a part of the
content that most students did not clear. Improving student
learning by integrating the student feedback in the teaching
and learning process is the motivation for our empirical
research and drives a need for developing a conceptual
framework that provides the structure to support the
implementation of the Student Feedback Mining System
(SFMS).

IV. CONCEPTUAL FRAMEWORK FOR STUDENT FEEDBACK
ANALYSIS

We will first introduce a few basic concepts used in the
framework.

1. Comment: Qualitative feedback given by a student for a
course taken at a university. For example, “The course project
is very difficult and challenging” is a comment from the
Enterprise Integration course (IS301).

2. Topic: A topic (interchangeably called ‘aspect’) is the
subject or target of a student’s comment. For example, in the
comment, “The course project is very difficult and very
challenging”, “project” is the topic of the comment. Though in
many comments students talk about a single topic, there are
few instances that they may span across many topics in a
single comment. A comment with multiple topics is not a

focus of our work and we leave it to future work.

3. Sentiment: Sentiment refers to the positivity or
negativity of a given comment. For example, given the
comment, “The course project is very difficult and very
challenging”, the sentiment is “negative”. In some applications,
a neutral sentiment is also widely used. In our preliminary
studies, we observed that the students’ comments are mostly
negative or positive.

4. Suggestion: Suggestions refer to comments, which
provide actionable feedback to the decision makers such as
administrators and faculty members. For example, “The course
needs to focus on the code as much as the business side” is a
suggestion from the student feedback on the course content
whereas, “sounding a little more upbeat may help with the
class energy level” is a suggestion for instructor.

5. Correlation: Correlation refers to the dependency
between sentimental comments (qualitative) and numerical
(quantitative) scores of students’ feedback.

Figure 3 shows the conceptual framework for analysing
students’ feedback. It comprises four components namely, Text
Analytics Model, Data Processing, Extraction and
Summarization. The framework uses student qualitative
feedback as input and processes the data to generate visual
outputs for the users of the evaluation system to improve the
teaching and learning process.
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Fig 3. Conceptual framework for student feedback analysis

A.  Text Analytics Model

The goal of text analytics also referred to as text data
mining or text mining is to derive high-quality information
from text. Typical text mining tasks include; text
categorization, text clustering, concept or entity extraction,
production of granular taxonomies, sentiment analysis,
document summarization, correlations, and entity relation
modelling. In education data mining research, text mining has
been used to analyse the content of discussion boards, forums,
chats, web pages, documents, and so forth. Natural Language
Processing (NLP) and text analytics methods are applied in e-
learning environments for processing textual content [21].
Various techniques such as stopword removal, stemming,
entity extraction, named entity taggers (NER), keyphrase
extraction, parts of speech (POS) tagging, topic modeling, text
summarization etc., are popularly used for mining information
from unstructured text. In our framework, text analytics model
layer is the foundation layer that provides the techniques and
tools.

B. Data processing

The objective of data processing is to collect and prepare
the raw text data for the extraction phase. The data preparation
stage relies on the student evaluation systems employed in the
institutions. A well-developed student evaluation system such
as FACETS, aids in collecting student feedback effectively.
Processing the quantitative feedback is more straight-forward
than the qualitative data. The qualitative data needs to be
cleaned and represented in structured format for extracting
useful information. Some of the challenges include; noise
words such as “a”, “an”, “for” etc., which are of little value in
helping us, same form of words such as “project”, “projects”
that represent the same topic and the sentiment words
embedded within the textual feedback such as “too fast”, “not
easy” etc. Data processing stage handles such data challenges

and prepares the data for the next stage.

C. Extraction

Extraction is the most crucial component of the framework.
This stage extensively uses the text mining and machine
learning techniques to discover useful information from the
data. The below are various categories of useful information
and examples that can be extracted from students’ feedback.

1) Topics, Sentiments and Suggestions

It is important to extract the relevant topics, sentiments and
suggestions from the collection of student feedback comments.
Figure 4 shows sample comments with the corresponding
sentiments. Table I shows sample comments with sentiments
mapped to “positive” and “negative”, and indication of whether
a comment is a suggestion.

Most of the time instructor speaks way too fast for
st_ydents'fd- grasp especially for more difficult qonceﬁﬁ""”-
. —{ towardstheend. ——— I

Topicse<—
= “Prof is also really patient and understanding and makes it |
) .2 point to make sure we understood everything.

—a

The course project is very difficult but very challé‘nging‘

Sentiments

Fig. 4. Example comments with topics and sentiments highlighted.

TABLE L SAMPLE ~ COMMENTS  FROM  STUDENTS  WITH
SENTIMENTS AND SUGGESTIONS
Comment Sentiment | Suggestion

very knowledgeable, patient and

easygoing - sounding a little more ve Y

upbeat may help with the class's

energy level

sometimes he went through the

concepts a bit too fast for us to -ve N

grasp.

Asks challenging questions to get e

us to think deeper. N

The course needs to focus on the

code as much as the business side. e Y

D. Correlating Quantitative and Qualitative feedback

To focus of this task is to study the correlation between
quantitative scores and qualitative comments. The correlation
studies are performed on all the courses on various questions
and link them to the topics within the qualitative feedback for
deeper analysis. This would allow us to gain deeper insights
and justifications for the high or low quantitative scores for the
student evaluation questions. Further, correlations can aid in
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Fig. 5. Case study - Student Feedback Mining System

identifying representative texts/comments for the given
numeric ratings by the students as shown in Figure 1.

E.  Summarization

Summarizing the outputs of the extraction stage effectively
yields greater efficiency in terms of comprehending the
comments and being able to make informed decisions in
teaching and learning process. It is to be noted that only with a
flexible set of interaction reports and visuals the users will able
to perform the student feedback analysis effectively. This
highlights the importance of visual interactions in any textual
summarization effort and this component of the framework is
critical as the users of the analysis will be relying heavily on
this for the continuous efforts of teaching and learning
improvement process cycle.

V. CASE STUDY

To evaluate the effectiveness of the framework proposed
in Section IV, we implemented the framework as prototype
system, Student Feedback Mining Systems (SFMS) and tested
it on selected courses from the School of Information Systems.
Figure 5 shows the stages and the tools of SFMS.

The SFMS prototype can be viewed as two layers. The
first layer in SFMS architecture comprises of four main stages
of the system. The second layer depicts the tools or techniques
used to accomplish the tasks in each of the four stages. In the
first stage, a dense matrix of comments is generated after pre-
processing the data. In the second stage, comments are
clustered based on their primary common “topics” (e.g.
“instructor” “assessment”, etc.). In the third stage, sentiments
of each comment are extracted, and finally in the fourth stage,
topics and sentiments are aggregated for comprehensive
reporting.

A. SFMS Development

The SFMS was developed using a Java platform and tested
using student feedback from a selected few undergraduate
courses. In total, 7 courses are evaluated each term yielding
5,341 comments for evaluation.

We created SFMS as a desktop application with simple Ul
for each stage. The first stage of SFMS system is to generate
document matrix. To generate the document term matrix, we
use doc2mat perl scripts provided in Cluto library [22]. Cluto
API is an easy-to-use platform that combines a variety of
different clustering algorithms. We use vcluster in toolkit to
generate clusters. All our experiments are based on

agglomerative clustering with cosine similarity. For sentiment
classification, we use [20] which provide a sentence based
logistic regression classifier for sentiment classification.

B. SFMS Evalution

We evaluated SFMS on both topic extraction and
sentiment extraction tasks. The details of the experiments and
results for each stage are described below.

1) Topics Extraction Results

We set the number of clusters to ten after some
preliminary experiments. Sample ten clusters generated by
Cluto API from our dataset are shown in a graphical
representation in Figure 6. Mountain view shows the
properties of the clusters of comments.

Fig. 6. Sample clusters from our dataset in mountain view using
gcluto — a graphical version of Cluto. Each peak represents a
cluster. Distance between peaks represent the dissimilarity of
clusters. Height depicts internal similarity, volume represents
the number of objects and color depicts the internal standard
deviation of cluster’s objects, red being low.

Table II shows sample results of Topic extraction from
the SFMS prototype. The top words in each cluster and the
manual labelling of clusters is depicted in the table. Note that
the human labelling is subjective and usually uses the top 5 to
10 words for generating the labels.



TABLE IL SAMPLE RESULTS OF TOPICS FROM SFMS PROTOTYPE
Topics
Cluster # Top frequency words (human
labelling)
1 approachable, friendly, Faculty
enthusiastic, consultation, help interaction
helpful, feedback, ts,
2 eIpIu, eedback, coneepts Faculty feedback
understanding, encouraging, help
3 projecF, heavy, time, Project
requirements, lot
4 challenging, lab., test, project, Labs
exercises
5 understand, concepts, help, Concepts
questions, explain understanding
6 teaching, lesson, fast, nice, Classroom
lessons delivery

2) Sentiments Extraction Results

In the sentiment extraction stage, we use human labelling
for training the data and testing the accuracy of SFMS. Since
Lingpipe uses logistic regression, we evaluated the effect of
domain on the training of the classifier and further compared it
with a lexical approach which constructed a probability of
polarity for each comment based on a dictionary of words that
have a sentiment probability attached to each word. In our
experiment, we found that training the classifier with a ten-
cross validation on the “education domain” gave best results
instead of the standard “Internet Movie Database” (IMDB)
dataset provided by Pang et al, 2005. The lexical approach by
Esuli et al. performed better than the movie domain and was
comparable in performance to the education domain as shown
in Table III [27].

TABLE III. EVALUATION OF SENTIMENT CLASSIFCATON TASK
Function Precision | Recall | F-Score
Log Regression (Movie 0.656 0421 | 0513
domain)

Log Rpgressmn (Education 0.801 0.864 0.835
domain)
Lexicon (Senti Wordnet) 0.815 0.733 0.772

Overall, the sentiment extraction phase with training on
education domain has a precision of 80.1%, recall of 86.4%
and F-Score of 83.5% which is significantly higher than
IMDB trained classifier.

3) Summarization

Results from the previous two stages (Topics and
Sentiments) were charted using JFreeCharts'. Figure 7 and
provides reports on various aspects of the course and
instructor. We observe that the students provides comments on
aspects such as project, labs, skills, etc. of IS200 (IS software
foundations) course, which is programmatic in nature.

! http://www.jfree.org/jfreechart/

However, the faculty feedback and interaction is not of their
concern.

Sentiment Analysis of I1S200 against Topics

EHI IDIDI AE

Sentiment Score

e ® 3 & s e
S & N 8 o e .
% v«‘ﬁd@ e o . o
5 e
Y & <
& W
o
Topics

Fig. 7. Topics and sentiments chart for IS200 course.

This evaluation showed that SFMS provided meaningful
clusters of comments and words for Topic extraction task with
a cluster purity of 93.4% and precision of 80.1% for Sentiment
extraction task. Thus implementation and evaluation of SFMS
has demonstrated the feasibility of the framework for student
feedback analysis shown in Figure 3.

This case study is only a partial implementation of the
proposed conceptual framework, topics and sentiments. The
case study also used a desktop application for the development
approach and has limitations of maintenance. In our future
work, we propose the web based application architecture. We
further study the approaches for suggestion analysis and the
correlations between qualitative and quantitative student
feedback.

VI. CONCLUSION

Universities collect feedback from students upon course
completion to improve instruction, curriculum and students’
learning experience. However, it is often difficult to fully
decipher the qualitative feedback effectively and efficiently
and this data is left untapped. In this paper, we present a
learning analytics solution which applies text analytics
techniques to quantify and analyse the qualitative feedback
from students.

The paper proposes a conceptual framework for student
feedback analysis that provides a reference point for the
community of stakeholders to consider how qualitative and
quantitative feedback can help in making informed decisions
with respect to teaching, learning, and curriculum
improvements. Furthermore, in this paper, we present a case
study where the framework is applied to a selection of courses
within one school through the implementation of the prototype
SFMS. The case study shows an application of this



ACKNOWLEDGMENT

This research was supported by the Singapore Ministry of

Education Tertiary Education Research Fund under the
research grant reference number MOE2016-2-TR44. Any

opinions,

findings, and conclusions or recommendations

expressed in this material are those of the author(s) and do not
necessarily reflect the views of the Singapore Ministry of
Education. This research is supported by the National Research
Foundation, Prime Minister’s Office, Singapore under its
International Research Centres in Singapore Funding Initiative.

(3]

(6]
(7]

(8]

(9]

[10]

[11]

[12]

[13]

REFERENCES

Dietz-Uhler. B., & Hurn, E. J. (2013). Using learning analytics to predict
(and improve) student success: A faculty perspective. Journal of
Interactive Online Learning, 12(1), 1541-4914.

Berk, R. A. (2005). Survey of 12 strategies to measure teaching
effectiveness. International Journal of Teaching and Learning in Higher
Education, 17(1), 48-62

Brennan J. & Williams, R. (2004) Collecting and Using Student
Feedback. A Guide to Good Practice. York: Learning and Teaching
Support Network. Retrieved from
http://hear.ac.uk/assets/documents/resources/database/id352_collecting_
and_using_student feedback a guide to_good practice.pdf

Biggs, J., & Tang, C. (2003). Teaching for Quality Learning at
University, Society for Research into Higher Education and Open
University Press. New edition.

Cohen, P. A. (1980). Effectiveness of student-rating feedback for
improving college instruction: A meta-analysis of findings. Research in
Higher Education, 13(4), 321-341.

Seldin, P. (1989). Using student feedback to improve teaching. New
Directions for Teaching and Learning, 1989(37), 89-97.

Denson, N., Loveday, T. & Dalton, H. (2010). Student evaluation of
courses: what predicts satisfaction? Higher Education Research &
Development, 29(4), 339-356.

Bloxham, K. T. (2010). Using formative student feedback: A continuous
quality improvement approach for online course development. All
Graduate Theses and Dissertations. Paper 801.

Pang, B., Lee, L., & Vaithyanathan, S. (2002). Thumbs up? Sentiment
classification using machine learning techniques. In Proceedings of
(EMNLP), pages 79-86.

Gottipati, S., Qiu, M., Sim, Y., Jiang, J. & Smith, N. A. (2013). Learning
Topics and Positions from Debatepedia. In Proceedings of the

mConference on Empirical Methods in Natural Language Processing
(EMNLP), Seattle, USA.

Gamon, M., Aue, A., Corston-Oliver, S., & Ringger, E. (2005). Pulse:
Mining customer opinions from free text. In A. F. Famili, J. N. Kok, J.
N. Pena, A. Siebes & A. Feelders (Eds.), Advances in Intelligent Data
Analysis VI (pp. 121-132). Berlin, Heidelberg: Springer.

Rashid, A., Asif, S., Butt, N. A., & Ashraf, 1. (2013). Feature level
opinion mining of educational student feedback data using sequential
pattern mining and association rule mining. International Journal of
Computer Applications, 81(10), 31-38.

Law, S. X., Gottipati, S. & Shankararaman, V. (2015). Text-mining
approach for verifying alignment of information systems curriculum

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]
[26]
[27]

(28]

[29]

[30]

with industry skills. To present at the 14th International Conference on
Information Technology Based Higher Education and Training
(ITHET), Lisbon, Portugal, 2015.

Marti A. Hearst, “Untangling Text Data Mining,” (1999) in Proceedings
of ACL’99: The 37th annual meeting of the Association for
Computational Linguistics (New Jersey: Association for Computational
Linguistics, June 1999), 3-10.

Kin-nam Lau, Kam-hon Lee, Pong-yuen Lam, and Ying Ho (2001),
“Web-Site Marketing for the Travel-and-Tourism Industry,” Cornell
Hotel and Restaurant Administration Quarterly 42, no. 6 (December
2001): 55-62

A. El-Halees. (2011). Mining Opinions in User Generated Contents to
Improve Course Evaluation. Software Engineering and Computer
Systems. pp. 107-115.

Balaji. Jagtap and V. Dhotre. (2014). SVM and HMM Based Hybrid
Approach of Sentiment Analysis for Teacher Feedback Assessment.
International Journal of Emerging Trends of Technology in Computer
Science (WETCS). vol. 3, no. 3, pp. 229-232.

Yao, Y. & Grady, M. L. (2005). How do faculty make formative use of
student evaluation feedback?: A multiple case study. Journal of
Personnel Evaluation in Education, 18(2), 107-126.

Altrabsheh N., Cocea M., Fallahkhair S. (2014) Learning Sentiment
from Students’ Feedback for Real-Time Interventions in Classrooms. In:
Bouchachia A. (eds) Adaptive and Intelligent Systems. Lecture Notes in
Computer Science, vol 8779. Springer, Cham

Alias-i. "Lingpipe." Lingpipe. Alias-i, 01 Jan. 2003. Web. 17 Apr. 2015.
http://alias-i.com/lingpipe/index.html.

Tane, J., Schmitz, C., Stumme, G. (2004). Semantic Resource
Management for the Web: An e-Learning Application. In the 13th World
Wide WebConference 2004, WWW. ACM Press, New York (2004) 1-10.
Karypis, George. (2015) "Data Clustering Software." Cluto - Data
Clustering ~ Software. N.p., nd. Web. 17 Apr. 2015.
http://glaros.dtc.umn.edu/gkhome/views/cluto

Alias-I (2003). "Lingpipe." Lingpipe. Alias-i, 01 Jan. 2003. Web. 17
Apr. 2015. http://alias-i.com/lingpipe/index.html

Esuli, Andrea and Fabrizio Sebastiani. (2006) SentiWordNet: A publicly
available lexical resource for opinion mining. in Proceedings of
Language Resources and Evaluation (LREC-2006). 2006.

B. Liu. (2010) Sentiment Analysis and Subjectivity. Handbook of
Natural Language Processing, 2nd ed, 2010.

M. Hu and B. Liu. (2004) Mining and Summarizing Customer Reviews.
In KDD ’04: Proceedings of the tenth ACM SIGKDD, 168-177, 2004.

Sarawagi, Sunita. (2008) Information extraction. Foundations and
Trends in Databases, 2008. 1(3): p. 261-377.

Zhang, J. J., & Verma, R. (2017). What matters most to your guests: An
exploratory study of online reviews. Cornell Hospitality Report, 17(4),
3-13.

Han, H. J., Mankad, S., Gavirneni, N., & Verma, R. (2016). What guests
really think of your hotel: Text analytics of online customer reviews.
Cornell Hospitality Report, 16(2), 3-17.

NITIN, Gokran Ila; SHANKARARAMAN, Venky; and GOTTIPATI
Swapna. (2015) Analyzing Educational Comments for Topics and
Sentiments: A Text Analytics Approach. (2015). Frontiers in Education
Conference 45th, October 2015, El Paso, Texas. 1-9. Research
Collection School Of Information Systems.




<<
  /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




