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Abstract. This paper presents a preliminary study into the conversion of plain
text documents into hypertext for web-based learning. The novelty of this
approach is the generation of two types of hyperlinks: links to Wikipedia article
for exploratory learning, and self-referencing links for elaboration and
references. Hyperlink generation is based on two rounds of wikification. The
first round wikifies a set of source documents so that the wikified source
documents can be semantically compared to Wikipedia articles using existing
link-based measure techniques. The second round of wikification then evaluates
each hyperlink in the wikified source documents and checks if there is a
semantically related source document for replacing the current target Wikipedia
article. While preliminary evaluation of a prototype implementation seemed
feasible, relatively few self-referencing links could be generated using a test set
of course text.
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1 Introduction

A hypertext medium offers readers a number of advantages such as providing non-
linear navigation for seeking related information, creating opportunities for exploring
new knowledge, and even facilitating the generation of new knowledge. The set up of
hyperlinks between documents allows the continued expansion of hypertext as
exemplified by the World Wide Web. Hyperlink is made up of text anchor in the
source document and the location of the target document, and the target documents of
the hyperlinks are believed to be useful for explanation, reference, or further
exploration. Hypertext authoring involves careful consideration of the overall
objectives, the needs of readers, and the relevance of target documents.

Authoring of hypertext learning materials has meant a lot of hard work for adopters
of web-based learning. The conversion of existing course notes into electronic form
is the relatively easier part. The hard part is to transform the linear electronic course
notes into hypertext made up of non-linear set of linked documents. The original text
has to be manually inspected, segmented, reorganized, and hyperlinked. The demand
to make consistent and systematic decisions about the location of hyperlink, the
anchor-text, and the target of hyperlink is often too much for individual instructors.
Since the early adoption days of web-based learning, automatic construction of
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hypertexts has attracted some attention. The majority of notable previous attempts is
based on text mining and information retrieval techniques.

This paper describes an approach of automatic conversion of plain course texts into
hypertexts based on wikification. Wikification is a recent area of research that studies
automatically enriching a piece of text with links to the online encyclopaedia Wikipedia
[5]1[6]. The approach supports both generation of self-referencing links for self-
contained study and Wikipedia links for exploratory study. Logically segmented plain
texts are first wikified by adding anchors linking to specific pages in the Wikipedia. The
wikified text segments are then considered as a virtual extension to the Wikipedia. The
wikification process is repeated only this time the wikified text segments are also
considered as potential targets of hyperlinks. The resulting hypertexts can therefore
contain self-referencing hyperlinks as well as links to Wikipedia.

2 Background

Web-based learning offers a number of technological features that are relevant to
educators [6]: (1) hypertext provides effective organization and ready access to vast
amount of information; (2) communication medium offers opportuities for interaction
and collaboration; (3) authoring tools enable everyone to create content and make
available to others; (4) web-based learning environments integrate instructional
activities into one delivery medium that now typically contains content management,
student management, discussion forums and even weblogs. The first feature is
arguably the most demanding on the effort of instructors. The development of a new
hypertext based course needs a great deal of design, planning, and organization, and
the level of complexity exceeds that of a traditional course. Conversion from existing
course text into hypertext makes more economical sense, especially if lots of time and
effort have been spent on writing the orignal course text.

2.1 Quality and Types of Hyperlinks

Hypertexts are conduicive to learning if the quality of hyerlinks are satisfactory.
There should be a specific purpose for each hyperlink. Hypertext authors should
ensure that the set of hyperlinks would fulfil the overall learning objectives.
Instructionally, hyperlinks can be classified as structural links (ie. connect to another
unit of hypertext), reference links (ie. direct to the source of the content), and
associative links (leads to related concepts) [1]. The set up of associative links is more
effort intensive because it requires deeper understanding of semantic relations [11].
The nature of hypertext suits the style of exploratory learning particularly well. The
variety and complexity offered by hyperlinks enhances the motivation in an
autonomous exploration of knowledge [9]. For examples, reference links help to
elaborate anchor texts for a better understanding of a document, and associative links
offer related topics to satisfy a curious mind.

2.2 Quantity of Hyperlinks in Hypertext

Hypertext based exploratory learning relies on sufficient amount of hyperlinks in a
document. The so-called learning impasses describes the undesirable situation that a
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lack of hyperlinks restricts opportunities to find elaborations, references, and further
topics to study [9]. Such a document represents a dead-end and a hinderance to the
effectiveness of exploratory learning. Clearly adding more hyperlinks to the document
can resolve the problem but there is a consideration related to the cost of expertise and
time. An alternative approach is to exploit the intelligence of the mass and allow
learners to contribute hyperlinks. The Free-Hyperlinks environment, for example,
provides learners to create and share new hyperlinks in a web 2.0 collaborative
manner [10].

2.3 Automatic Generation of Hypertext

Automatically adding hyperlinks to text documents is an inexpensive approach to
generate useful hypertext for web-based learning. The Dynamic Medical Handbook
Project was one of the first attempts of its kind [3]. A fulltext medical handbook was
converted into hypertext in four steps: (1) partioning the handbook into text units
based on its intrinsic hierarchical structure; (2) extracting the first words of each text
unit as anchor texts; (3) adding structural hyperlinks between hierarchically related
text units; and (4) indexing sematically related text units based on an essentially a
bags-of-words statistical approach. Setting up links between text units in a hypertext
requires a way to estimate the semantic relation of the text content. Most subsequent
work in this area recognized this bascially as a text mining process of selecting anchor
texts and hyperlink targets [2][11].

2.4 Wikification

Wikification is a related research area that investigates hyperlinking existing text to
relevant articles in Wikipedia. Using Wikipedia as the target of hyperlnking should
give educators and learners higher confidence about the content quality. Wikipedia is
more than an online collaborative encyclopeadia as perceived by general public.
Medelyan et. al. [4] listed a number of other perspectives of Wikipedia, including a
huge corpus, a multi-lingual thesaurus, a semi-structured database, an ontology, a
scale-free small-world type of network structure. Most significant to automatic
hypertext generation is perhaps its semantic richness for many text mining processes.
In general a wikification process involves link detection phase and disambiguation
phase, which is virtually the same involved in hypertext generation from plain text.
The link detection phase decides if a term should be turned into an anchor for a
hyperlink. The disambiguation phase decides the most relevant target Wikipedia
article for a hyperlink anchor which may have several meanings. For a wikification
system called Wikify, Mihalcea & Csomai [5] proposed the use of an atribute called
link probability to idenify anchor texts, which is the probability of a term used as an
anchor in Wikipedia. To disambiguate the target for a hyperlink, Wikify relied on a
classifier based on a text anchor's nearby terms and their part-of-speech. The classifier
is trained with examples extracted from Wikipedia with reasonably good accuracy.
The promising performance of a machine learning approach prompted Milne &
Witten [6] to treat link detection also as a classification problem. The features used to
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predict if a term should be tuned into a hyperlink anchor include link probability,
relatedness of the term to the surrounding context, generality of the term, and the
location of term in the article. Using the examples in Wikipedia as the gold standard,
the performance of the link detector was found to achieve 74% in precision and in
recall.

3 Methodology

This section describes Hyperizer, an automatic text to hypertext converter. Text is
assumed to be a set of paritioned course learning materials such as lecture notes,
tutorial notes, technical manual in plain text format. Compared to earlier systems,
Hyperizer is able to (1) generate links to Wikipedia articles for further explanation
and exploration, and (2) generate self-referencing links for elaboration and references.
The novelty of Hyperizer lies in the central role played by wikification in the
generation of both types of hyperlinks.

Setting up self-referencing links between a set of text documents invariably needs a
reliable way to work out the semantic relatedness between two text documents and
between a term and a text document. Milne & Witten [7] developed a Wikipedia
Link Based Measure that estimates the semantic similarity of two Wikipedia articles
by comparing their sets of incoming or outgoing links. According to the evaluation
done by Medelyan et. al. [4], the algorithm achieved a respectable 0.69 correlation on
a gold standard test set and it was found to be the best among the algorithms that do
not rely on deep text analysis. This algorithm can be applied on any text documents
after they have been wikified. Wikification adds links to the text documents and
enables the evaluation fo their semantic relatedness.

Hyperizer performs two rounds of wikification on a set of source text documents
(see Fig. 1 and Fig. 2). The first round converts the text documents into hypertext
documents. The added links all lead to a Wikipedia article. Hyperizer uses a machine
learning approach based on the algorithm proposed by Milne & Witten to wikify the
documents [6]. A full set of Wikipedia articles are needed in the training and also in
the consideration of the targets of the hyperlinks. The significance of the first round
of wikification is that the set of wikified documents can be regarded as Wikipedia
articles for the rest of the processing. In the second round of wikification, the set of
newly wikified documents has joined the existing Wikipedia articles to become
potential targets for hyperlinks.

The following will describe the design of a prototype implementation of Hyperize,
and will also demonstrate the conversion of a Chinese History course into a hypertext
course. This version of Hyperize is designed to process Chinese text and a dump of
Chinese Wikipedia is used as the corpus for training Hyperize. The techniques
employed in Hyperize, however, are mostly language independent.

The wikification process of Hyperizer is based on the link detection and
disambiguation algorithms proposed in [6]. The following gives a summary for each
of the two algorithms. Readers may refer to the original paper for the details.
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Fig. 1. Phase 1 of Hyperizer: source documents are wikified
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Fig. 2. Phase 2 of Hyperizer: wikified source documents after phase 1 are now considered as
part of the extended Wikipedia for another round of wikification

3.1 Wikification: Disambiguation

Disambiguation algorithm is discussed first because it is part of the link detection
algorithm [6]. The objective of disambiguation is to select the target Wikipedia article
that matches the context of an anchor text term. For example, the term Liverpool can
refer to the England city or the Premier League soccer team depending on the context
of the source article. A classifer is built that evaluates the most likely target Wikipedia
article. The classifier is to be trained with examples extracted from Wikipedia. There
are three features used in the classifier:

e  Prior probability of the link between an anchor text and a target Wikipedia article.
This is obtained by mining the Wikipedia. For example, in the Chinese Wikipedia
version used in the experiment, 21% of anchor text 'F[#ig' (Liverpool) is linked to
the city's article and 79% is linked to the soccer team's article.

e Relatedness of the anchor text to the theme of the source document. This is
estimated by comparing the semantic relatedness of the anchor text and the other
anchor texts in the source article. The comparison is based on the Link Based
Measure described in [7].

e Quality of the Relatedness feature. The reliability of the Relatedness feature
depends on whether there is a central theme in the source document. This feature
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estimates the cohesiveness of the theme in the source document by mutually
comparing the semantic relatedness of all anchor texts.

3.2 Wikification: Link Detection

The objective of link detection is to identify the text terms for conversion into
hyperlink anchors. A characteristic in the algorithm of Milne & Witten [6] is to
consider only the text terms that have been used as anchor text in Wikipedia. Mining
the Wikipedia can extract a table of anchor text terms. This characteristic is important
for wikifying Chinese text because the problem of word segmentation can be
circumvented. Chinese text has no natural boundary and most text processing
operations begin with word segmentation that split up the text into terms. For
example, this Chinese string "t s @28 ~ EEMEAL T FABEARY" (The
ancient history of China began from the period of the unified dynasties of Qin and
Han) is to be split up into terms such as "] diysh 2 % & & Wl &£ L
54 BAMG 1Y". In the link detection algorithm, word segmentation, which is not always
highly reliable, is not needed. Instead, the table of anchor text terms is used to extract
all occurrences of anchor text terms in the source document, and each of these is a
potential hyperlink anchor.

Similar to the disambiguation algorithm, a classifier is used to determine if an
occurrence of an anchor text term should be converted to hyperlink anchor. The
classifier is to be trained with examples extracted from Wikipedia. There are eight
features used in this classifier:

e Probability of the anchor text actually used as a hyperlink anchor.

e Relatedness of the anchor text to the theme of the source document. This feature
is the same as the one used in the disambiguation algorithm.

Confidence of the disambiguation classifier when applied to this anchor text.
Generality of the anchor text mined from the category information in Wikipedia.
Frequency of the anchor text in the source document.

The Location of the First Occurrence, the Last Occurrence, and the Distribution
of the anchor text in the source document.

3.4 Hyperizer: Conversion to Self-reference Links

The wikified documents Wsl, Ws2, ..., Wsn generated by the first phase of Hyperizer
contain new hyperlinks to Wikipedia articles. They can be semantically compared to
Wikipedia articles and each other. The second phase of Hyperizer then redirects
some of the new hyperlinks from a Wikipedia article to one of the wikified source
documents.

The algorithm is described below:

1. For each wikified source document Wsi, consider every new hyperlink
connecting to a Wikipedia article.

1.1 For a hyperlink Linkj in source document Wsi connecting to a Wikipedia
article WKj
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1.1.1 Evaluate the semantic relatedness of the article WKj with every wikified
source document Wsl, Ws2, ..., Wsn. Find out the wikified source document Wshigh
with the highest semantic relatedness.

1.1.2 If the highest semantic relatedness is greater than a threshold SemT, change
the target of the hyperlink Linkj to the wikified source document Wshigh.

The algorithm considers only the hyperlinks generated by the first phase for
efficiency reason.

4 Results

A prototype system of Hyperizer has been implemented for the evaluation of the
algorithms. The system is implemented with Java and WEKA, the open-source
machine-learning library (http://www.cs.waikato.ac.nz/ml/weka/).

4.1 Data Set

An article dump of Chinese Wikipedia released on 25 December 2009 has been
downloaded (http://dumps.wikimedia.org/). The dump contains 593,003 articles, of
which 303,341 are proper articles, 231,458 are re-direction pages, and 57,215 are
category pages. Efficient handling of such a gigantic structured corpus requires
processing tools, such as the Wikipedia API [12]. The pre-processing stage extracts
sets of useful information from the Wikipedia dump, such frequency of anchor
text terms, hyperlinks of every article, categories of article, etc. These extracted
information sets are placed in a database for efficient query and access.

4.2 Wikification: Disambiguation

An experiment was carried out to investigate the performance of our implementation
of the disambiguation algorithm trained with the Chinese Wikipedia dump. The
training set contains 1,000 randomly chosen articles and the test set contains another
1,000 random articles. All articles selected have length between 1,000 to 2,000
Chinese characters. Hyperlinks found in lists are removed because they are less
relevant to the aim of Hyperizer.

Table 1 below shows the performance of our implementation. The classification
algorithm used was the C4.5 decision tree algorithm. The results showed are
comparable with the performance reported in [6]. Chinese anchor text probably has
fewer senses and the disambiguation classifier should find it less challenging. In the
calculation of the feature Relatedness, Milne & Witten [6] used at most 30 anchors to
represent the theme of the document. An experiment was carried out and found that
relaxing the limit would not improve the performance.

4.3 Wikification: Link Detection

Another experiment was carried out to evaluate the performance of the link detection
algorithm trained with the Chinese Wikipedia dump. Link detection is considerably
more challenging than disambiguation. Deciding the creation of a hyperlink requires
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more considerations than choosing a target Wikipedia article between a few
possibilities. The training set contains 100,000 examples and the testing set contains
another 100,000 examples selected from Wikipedia articles.

Table 1. Performance of our implementation of the disambiguation algorithm

Precision Recall F-Measure
C4.5 (Chinese Wikipedia) 98.3% 98.3% 98.3%
C4.5 (Chinese Wikipedia) limited to 30 98.3% 98.3% 98.3%
anchors in calculating Relatedness
C4.5 (English Wikipedia) disambiguation 96.8% 96.5% 96.6%

algorithm (Milne & Witten 2008a)

Table 2 below shows the performance of our implementation. Using the Chinese
Wikipedia as the corpus seems to produce poorer precision. Changing the
classification algorithm to support vector machine gave a bit of improvement. The
overall performance is comparable to Milne & Witten in [6].

Table 2. Performance of our implementation of the link detection algorithm

Precision Recall F-Measure

C4.5 (Chinese Wikipedia) 71.2% 78.0%  74.4%
Support Vector Machine (Chinese Wikipedia) 73.7% 74.3% 74.0%
C4.5 (English Wikipedia) 77.6% 722%  74.8%

link detection algorithm (Milne & Witten 2008a)

4.4 Hyperizer: Conversion to Self-reference Links

A set of source plain text documents was prepared for this experiment. The document
set comes from a course in Chinese History. This theme is one of the most popular
topics in Chinese Wikipedia and so wikification should produce an interesting lot of
hyperlinks. The document set was first manually partitioned into thirty-six
documents, each of size from around two thousand words to over five thousand
words. The titles of some of the partitioned documents include ZEELER K #FE
(The Rise and Unification of Qin), 15 2/ IEFIE (The Rule and Policy of
Emperor Qinshihuang), ZZsHJ7E (= (The Fall of Qin Dynasty), ZZ["Jf[A (Reasons of
the Fall of Qin), and EHJHZRFAIAEE (Reform of Qin Ruling Style in Early Han).
This granularity is comparable to a typical overview article in the Wikipedia. For
example, the article on "Z£5H" (Chin Dynasty) has approximately 4,600 words.

The following illustrates the operation of Hyperizer with the test document set.
Fig 3 (top) shows a segment of text from the document ZZ[~Jf[X] (Reasons of the Fall
of Qin) and the bottom shows all the anchor text terms (underlined) found in the
segment.
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Fig. 3. An example text segment and the anchor text terms found

After the first round of wikification, only some of the anchor text terms were

converted into hyperlinks (see Fig 4). Table 3 lists the target Wikipedia article of each
hyperlink.

EEERIG LT R - SRR EAE RS EMEESSTER
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EEAEGCIERER « /£ TRH  ARETHRE AL, 0 TR
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R EERERRE] AT A AR REHEHIEEHINA ¢

Fig. 4. The wikified version of the text segment

Table 3. Hyperlinks and their target Wikipedia article generated by first round wikification

Anchor Text Term Target Wikipedia Corresponding Article in
Article (Chinese) English Wikipedia

Z5E (QinShiHuang) 52 (QinShiHuang)  Qin Shi Huang

Z&+H (Premier) =40 (Premier) Chancellor

sE0 (Ancient History) — #EC (Ancient History) — Records of the Grand Historian

Z2(Qin) ZZ5H (Qin Dynasty) Qin Dynasty

SEEEEHE LATREITE - ERREENH B S EMTEES I ER
LHE © MRS E1EEe LRVERTR » ARl T RS RS
TENEGREEAIER o 72 TR - AERERE ) AL, 0 TR
TZEE A AR, ( (EE - ERER) ) BERERT
EMEEREIEARE] ST RERERIEE AR

Fig. 5. A self-reference link has replaced a hyperlink to Wikipedia (highlighted in HTML)

In the second round of wikification, the target Wikipedia page of each hyperlink
was used to semantically compare to all the thirty-six wikified source documents. The
source document with the highest link measure and over the threshold was chosen as
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a self-reference link. Only one in four hyperlinks was replaced (see Fig. 5). In fact,
this was the only self-referencing link converted by Hyperizer in the whole document.
While there was a successful conversion, the conversion rate was however rather
disappointing.

5 Conclusion

This paper reports a preliminary study into the topic of the conversion of a set of plain
text documents into hypertext for web-based learning. A prototype implementation
called Hyperizer was design for the purpose, and it was developed as a proof
of concept. Unlike earlier work in this problem, Hyperizer can generate links to
both Wikipedia articles and within the original text documents. The former type of
links enhances exploratory learning while the latter type provides references and
elaboration to learners.

The key idea of Hyperizer is to first wikify the set of source documents, so that

these wikified source documents can be semantically compared to Wikipedia articles
using current semantic comparison techniques.
The evaluation showed that the wikification algorithms developed by Milne & Witten
[6] performed equally well when they were using Chinese Wikipedia as the training
corpus. The link detection algorithm scored slightly lower precision on Chinese
Wikipedia but the overall performance was still comparable.

Finally, the experiment on Hyperizer illustrated that the feasibility of the approach
seemed positive. However, the conversion rate from Wikipedia hyperlink to self-
referencing link looked very low. One possible reason is that only hyperlinks were
considered in the semantic comparison between the wikified documents and
Wikipedia articles. There are often too few hyperlinks generated by the first round of
wikification. A solution to evaluate in future work would be to consider all anchor
text terms. The target Wikipedia articles of these anchor text terms could be estimated
with the disambiguation algorithm.

References

1. Agosti, M., Crestani, F., Melucci, M.: On the use of information retrieval techniques for
the automatic construction of hypertext. Information Processing and Management 33,
133-144 (1997)

2. Crestani, F., Melucci, M.: Automatic construction of hypertexts for self-referencing: the
Hyper-Textbook project. Information Systems 28, 769790 (2003)

3. Frisse, M.F.: Searching for Information in a Medical Handbook. Communications of the
ACM 31(7), 880-886 (1988)

4. Medelyan, O., Milnea, D., Legga, C., Witten, I.LH.: Mining meaning from Wikipedia.
International Journal of Human-Computer Studies 67(9), 716754 (2009)

5. Mihalcea, R., Csomai, A.: Wikify! Linking Documents to Encyclopedic Knowledge. In:
Proceedings of the 16th ACM Conference on Information and Knowledge Management,
CIKM 2007, Lisbon, Portugal, November 6-8, vol. 8, pp. 233-241 (2007)

6. Milne, D., Witten, I.H.: An effective, low-cost measure of semantic relatedness obtained
from Wikipedia links. In: Proceedings of the AAAI 2008 Workshop on Wikipedia and
Artificial Intelligence (WIKIAI 2008), Chicago, IL (2008)



290

10.

11.

12.

A.K.-F. Lui et al.

Milne, D., Witten, I.H.: Learning to Link with Wikipedia. In: Proceedings of CIKM,
pp- 509-518. ACM, New York (2008)

Mioduser, D., Nachmias, R., Lahav, O., Oren, A.: Web-based learning environments:
current pedagogical and technological state. Journal of Research on Computing in
Education 33(1), 55-76 (2000)

Mitsuhara, H., Ochi, Y., Kanenishi, K., Yano, Y.: Adaptive Web-based Learning System
with Free-hyperlink Environment for Circumventing Exploration Impasse Caused by
Hyperlink Shortage. The Journal of Information and Systems in Education 1(1), 109-118
(2002)

Mitsuhara, H., Ochi, Y., Kanenishi, K., Yano, Y.: An Adaptive Web-based Learning
System with a Free-Hyperlink Environment. In: Proc. of Workshop on Adaptive Systems
for Web-based Education, pp. 13-26 (2002)

Yang, H.C., Lee, C.H.: A text mining approach for automatic construction of hypertexts.
Expert Systems with Applications 29, 723-734 (2005)

Zesch, T., Gurevych, 1., Miihlhduser, M.: Analyzing and Accessing Wikipedia as a Lexical
Semantic Resource. In: Data Structures for Linguistic Resources and Applications,
pp. 197-205 (2007)



	Generation of Hypertext for Web-Based Learning Based on Wikification
	Introduction
	Background
	Quality and Types of Hyperlinks
	Quantity of Hyperlinks in Hypertext
	Automatic Generation of Hypertext
	Wikification

	Methodology
	Wikification: Disambiguation
	Wikification: Link Detection
	Hyperizer: Conversion to Self-reference Links

	Results
	Data Set
	Wikification: Disambiguation
	Wikification: Link Detection
	Hyperizer: Conversion to Self-reference Links

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




