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Abstract 
 

As part of National Institute of Education (NIE) Library’s LIBRIS 21 strategic master plans to 
transform the Library, NIE Library seized the opportunity to engage users and value-add to 
academics’ research ecosystem through the implementation of an Institutional Repository in 
2009. With the paradigm shift in research dissemination through institutional repository and the 
ease of copyright restrictions imposed by publishers, along with the innovative content 
recruitment efforts by NIE Librarians, the institutional repository become highly popular and 
significant content growth was observed since the institutional repository was first launched. 
Within a short span of four years, the NIE institutional repository has gathered more than 
15,000 digital objects. Being encouraged by the participation rate, NIE Library seized the 
opportunity to further enhance users’ experience by upgrading NIE Institutional Repository 
platform (DSpace) to the latest version in September 2014. This paper will share NIE Library’s 
experience in the upgrade, present selected advanced features of the new version and show case 
how they add value to our users. In addition, with the accessibility of text analytics technologies 
and the fact that institutional repository have huge amount of valuable textual information, NIE 
has come up with several text analytics prototypes that could further enhance user experience. 
This paper will detail the features provided by text analytics and how they are developed using 
text analytics technologies. Specifically, text analytics applications such as subject terms 
predictions, trend analysis, articles recommendations and contextual search terms suggestions 
are explored in this paper.  
 

Keywords: Articles recommendation, Institutional repository, Subject prediction, Text analytics, 
Usage analysis 

 

 
1. Introduction 

 
As part of National Institute of Education (NIE) Library’s LIBRIS 21 strategic master plan to 

transform the Library, several innovative information services were identified as strategic 
initiatives to enhance library users experience with the Library (Wan-Yeoh, 2010). One 
information service that emerged is the implementation of institutional repository.  

An institutional repository (IR) is an online archive for collecting, preserving, and 
disseminating digital copies of the intellectual output of an institution, particularly a research 
institution such as academic universities (Lynch, 2003). With the maturity of digital repository 
technologies and the strong demand for an open access publishing platform, NIE Library 
launched an institutional repository that runs on the open source DSpace platform in 2009. 

Riding on the paradigm shift in research dissemination through institutional repository and 
the ease of copyright restrictions imposed by publishers, along with the innovative content 
recruitment efforts by NIE Librarians, the institutional repository become highly popular and 
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significant content growth was observed since the institutional repository was first launched. 
Within a short span of four years, the NIE institutional repository has gathered more than 
15,000 digital objects. Extrapolating from past content growth trend, the NIE Library anticipates 
a growth rate of 15% per year for the next three years. 

Being encouraged by the participation rate, NIE Library seized the opportunity to further 
enhance users’ experience by upgrading NIE Institutional Repository platform (DSpace) to the 
latest version in September 2014. Moreover, having observed the recent trends in text mining 
and analytics applications, and knowing that NIE institutional repository contains a valuable 
source of textual information; several text analytics prototypes were developed and explored. 
This paper will share NIE Library’s experience in enhancing institutional repository, as well as 
introducing text analytics prototypes for discussion, exploration and future developments. 

  
2. Backgrounds 
 

Founded in 1950 as a Teachers' Training College library, the NIE Library and Information 
Services Centre is the largest education library in Singapore. It provides resources to support the 
teaching, learning and research programs of the Institute. It also reaches out to education 
professionals in the Ministry of Education, schools and other related organizations. The Library 
serves about 2,500 full-time students and more than 7,000 library members. 

NIE Library leverages extensively on technology in providing library services to its patrons. 
The implementation of DSpace version 1.5 in 2009 as the platform for NIE Library’s 
institutional repository is one case in point. While DSpace version 1.5 served NIE Library’s 
well, there are limitations such as lack of support for mobile devices, rudimentary usage 
statistics reporting, lack of discoverability features such as facets browsing and inadequate 
support for Application Programming Interfaces (API) to extend and enhance the core 
capabilities of that particular version of DSpace. 

Having witnessed healthy content growth and how the institutional repository value-add to 
Library users, NIE Library made the strategic decision to further enhance users’ experience by 
upgrading the NIE digital repository. In October 2013, a task force was formed to review and 
explore the opportunity to enhance NIE digital repository. The task force is formed. 

The task force reviewed several institutional repositories that had been launched in regional 
libraries, including institutional repositories from National University of Singapore, Nanyang 
Technological University, Hong Kong University and Singapore Management University. In 
addition, the team also reviewed published articles on this topic; Library Success: A Best 
Practice Wiki, which has a listing of libraries with great success in implementing institutional 
repositories was a particularly useful resource to learn about best practices in other Libraries 
(Library Success, n.d.). 

In early 2014, the latest version of DSpace was identified as the platform that most suit NIE 
Library’s needs and with that, the task force began the arduous task of upgrading NIE digital 
repository to the latest version. And finally, in September 2014, the enhanced NIE digital 
repository, running on the DSpace 4.1 platform was launched to the public users.  
 
3. Enhanced institutional repository features 

 
The enhanced institutional repository offers various critical advanced features. One of the 

most significant enhancements is the ability of the NIE Digital Repository to adopt Responsive 
Web Design methodology such that the web application will change by adapting to the screen 
size of devices, regardless of whether it is desktops, tablets, or mobile phone devices.  

With the exponential growth in the use of mobile devices, there is increasing demand by 
users to be able to access information seamlessly at the convenience of their mobile devices. By 
having this feature enhancement, users can easily access the content seamlessly in NIE Digital 
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Repository anywhere, anytime, on virtually any devices. Figure 1 provides a snapshot of how 
the repository interface adapts and changes the layout of various components on desktops, 
tablets and mobile phone devices.  

 

 
Figure 1. Responsive web design of the enhanced institutional repository 

 

In addition, the enhanced repository also provides features that enhance the discoverability 
and accessibility of digital contents. For instance, users can now easily view recent submissions 
to collections, subscribe to RSS feeds so as to be alerted when new content is published and 
perform content filtering by Author, Date and Most Viewed Items facets. Figure 2 provides a 
snapshot of the enhanced interface and features that allow users to easily access digital contents. 

 

 

Figure 2. RSS feeds & content filtering by author, date, and most viewed item facets 
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Moreover, the enhanced Digital Repository also comes with several new features that serve to 
market and raise awareness on NIE research output. For instance, the digital repository provides 
the ability for anyone to view the usage statistics of a particular research paper. By having 
public access to usage statistics, a user will be able to gauge the usage and popularity of the 
research paper. 

In terms of backend workflows, the enhanced digital repository provides the means for 
metadata librarians to easily perform batch quality checks and bulk editing of metadata. There 
are also embedded workflows for users to request access to restricted papers and for Librarians 
to track the approval processes involved in granting users access to such restricted papers. 
Lastly, the enhanced repository also provides a built in embargo feature that allows Librarian to 
specify the embargo period, which is the period during which articles published cannot be made 
publicly available online. The embargo feature works such that access restrictions would be 
automatically lifted once the embargo period specified is passed. 

 
4. Comparison with other Institutional Repositories 

 
Comparing the enhanced NIE repository with that from other repositories in Singapore, it was 

observed that the other local institutional repositories in Singapore, such as those from National 
University of Singapore, Nanyang Technological University and Singapore Management 
University has long emphasized on usage statistics. For instance, the repository in National 
University of Singapore repository imported critical citations information from Corpus while 
Singapore Management University while Singapore Management University repository has 
begun incorporating Altmetrics in the papers. This is an area where NIE repository can 
significantly expand on to further value add to researchers.  

On the other hand, as NIE repository has upgraded to the latest version, the NIE repository is 
in a better position to leverage on the enhanced technologies in the latest version on DSpace. 
For instance, the NIE repository is comparatively superior in rendering the interface on mobile 
devices, better able to assist users to discover digital objects through facets and search terms 
suggestions.  

 

5. Exploring Altmetrics (Alternative Metrics) 
 
Evidently, the enhanced repository not only significantly improved user experience through 

various advanced features but also facilitated productivity improvements by automating several 
backend workflow processing procedures. However, much more can be achieved by extending 
the core capabilities of the latest version of DSpace through the flexible and open architecture 
provided by the Application Programming Interfaces (API) and Web Services. 

Witnessing this capability, the team further began exploring possibilities of further 
enhancements through API and Web Services. One key result from the exploration studies is the 
observation of how the University of Pittsburgh not only incorporates usage statistics but also 
various elements of Altmetrics (Barnett, Collister, Brittany and Chan, 2014). Altmetrics, or 
alternative metrics are essentially new measurements for the impact of scholarly content. 
Altermetrics is “based on how far and wide the article travels through the Social Web (like 
Facebook & Twitter), social bookmarking (e.g. CiteULike) and collaboration tools (such as 
Mendeley). What Altmetrics hope to do is provide an alternative measure of impact, distinct 
from the Journal Impact Factor, which has been categorically misused and is unable to respond 
to the digital environment that scholarship takes place in today.” (Finbar Galligan & Sharon 
Dyas-Correia, 2013) 

By including Altmetrics in institutional repository, users would be able to assess the value of 
the papers by reviewing the following interactions with the papers: 
 Captures – bookmarks of articles via tools such as Delicious, Pinterest and CiteULike. 
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 Mentions – reviews of articles in blog posts, comments and Wikipedia. 
 Social media – discussions of articles in Social Media such as Google Plus, Likes and 

Shares in FaceBook, Tweets. 
 Citations – traditional metrics like citations count on the articles. 
 Usage – clicks, downloads, views and holdings information.  

Altmetrics therefore gives a more comprehensive and dynamic view on how the paper is 
being utilized. While this is definitely a good feature to have, the scale of implementing this 
feature involves sophisticated big data analytics tools such as PlumX from Plum Analytics. 
Detailed evaluations of the tools have to be carried out before committing investments to 
acquire the tools. 

 

6. Exploring text analytics 
 
In the continuous efforts to introduce new features to enhance users’ experience, one other 

suggestion was to enhance the taxonomy such that the navigation feature provides the means for 
users to search and browse the collection by subject area in addition to keyword searching. The 
benefits of having subjects in the taxonomy are that users can “navigate from need to resource 
consistently and quickly” and a good taxonomy also “allows an organization to inventory and 
monitor knowledge based on a structured understanding of user and community needs.” (Pack, 
2002) 

However, a key constraint in implementing such a feature is the resource required by the 
Librarian to carefully read through the abstract to assign relevant subject headings. The effort to 
assign subject headings is not merely a one-off exercise, as one need to continuously do so for 
new papers that got published in the institutional repository. The workload can be quite 
substantial towards the end of academic semester when huge volume of dissertations is sent to 
the Library for processing and publication in institutional repository. 

To overcome this resource constraint, text analytics can be employed to perform subject 
terms prediction. Using a software tool called RapidMiner, one can harvest valuable textual 
information such as Title and Abstract to predict the subject terms to describe the document. 
Two approaches are explored, automatic subject classification method using supervised 
machine learning model and unsupervised machine learning model. 

 

6.1 Automatic subject classification (using unsupervised machine learning) 
There are two main modes of machine learning algorithms, supervised and unsupervised 

machine learning. In supervised machine learning, the prediction of new subject terms is based 
on past assignment of subject terms, which are used to train the machine to understand the 
underlying pattern. In unsupervised machine learning, the aim is to find underlying patterns in 
the data using techniques such as cluster analysis (Upton & Cook, 2014).  

The use case for using unsupervised machine learning method in institution repository is the 
case where it is a completely new repository or one in which all the academic papers in the 
repository do not have any subjects assigned. In this case, to speed up the assignment of 
subjects, one can use unsupervised machine learning method. Using unsupervised machine 
learning techniques, we can cluster similar abstracts by computing the similarity scores between 
abstracts to group similar abstracts together. 

To simulate the application, a sample of 120 abstracts from each of the five subjects, namely 
economics, education, geography, history and mathematics are extracted to run through the 
unsupervised learning process. Using RapidMiner, the software tool retrieves the 600 abstracts 
(120 from each of the 5 subjects), runs through some text processing tasks such as transform 
cases and tokenization, creates word vector using term occurances and makes use of K-Nearest 
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Neighbor algorithms and Consine Similarity measure to group similar abstracts together into 
various clusters.  

The RapidMiner software also provides details about the clusters. For instance, by examining 
the details in each cluster, for example in figure 3, we examine cluster_4. 

 

 
Figure 3. Results from cluster_4 

 
One can deduce from the abstract text that cluster_4 would have education as the main 

subject. Although the model clustered several economic abstracts wrongly together with 
education abstract, the automatic cluster algorithm have for the most parts clustered the 
abstracts correctly and would serve as a good starting point to automatically assign subjects to 
abstracts.  

One challenge with using the model is with execution time and accuracy of prediction. Using 
the samples, the execution time took 4 minutes to complete and the accuracy of prediction is 
only 72%. The execution time would increase exponentially when we add more abstracts and 
subjects to the cluster. Nonetheless, the automatic classification using unsupervised learning 
approach would have saved librarians substantial time in assigning subject labels manually. 

 
6.2 Predicting subject terms (using supervised machine learning) 

In order to simulate the supervised machine learning approach, dissertations that the 
librarians had assigned the main subject previously are used as the training data for machine 
learning. 150 dissertations from each of the eight subjects, namely economics, education, 
mathematics, geography, history, chemistry, physics and biology are prepared, giving us a total 
of 1200 dissertations. For each subject, the title and abstract of the dissertations are 
concatenated to give us a combined text to perform text analytics. 

The RapidMiner software harvests the textual information, identifies the most frequent words 
used in each subject, and use algorithm such as Naive Bayes classifier to predict the subject 
terms. Using cross validation technique, the RapidMiner software can provide metrics to 
indicate the accuracy of the subject terms prediction. Using our sample abstracts, the supervised 
machine learning technique is able to achieve an accuracy of 82.50% as shown in figure 4. 
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Figure 1. Accuracy metrics of prediction 

  
Evidently, there are instances when the machine learning application predict the subject terms 

wrongly. This is especially the case when abstracts from the two subjects use very similar terms. 
One way to improve the accuracy is by detecting abstract that may be on the “borderline” 
between two similar subjects using weighted scores of the prediction models.  

As an example, abstracts from “Geography” subject is compared against abstracts from 
“History” subject, the RapidMiner is able to compute similarity scores of the abstracts. As 
shown in figure 5, the normalized score provide important clues on the abstract; scores above 60 
have all abstracts with Geography as the subject and scores below 40 have all abstracts with 
History as the subject. The borderline scores between 40 and 60 then serve as a good starting 
point for the Librarian to examine the prediction versus the actual subject. By doing so, one can 
eliminate the need to perform manual quality checks on straight forward cases but instead focus 
the effort on borderline cases, thus improving the efficiency. 

 

 
Figure 5. Normalized score for predicting geography vs. history 

 

In addition, RapidMiner software can also compute the weight of words for a particular 
subject compared to other subject. By aggregating the scores, the RapidMiner software can 
determine the confidence of predicting particular subject versus other subjects. 

One can infer whether an abstract should have multiple subjects from the confidence score. 
For instance, if an abstract scores highly in both geography and history but not the other 
subjects, one can infer that the abstracts have both geography and history as the subjects. 
Another alternative is to set a threshold confidence level; for instance if the confidence of 
predicting a subject exceed a certain threshold value, the subject will be assigned to the abstract. 
Doing so allow one to automatically select all subjects, including multiple subjects that exceed 
the confidence threshold for a particular abstract.  
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7. Other enhancements 
 
7.1 Contextual search terms suggestions and trend analysis 

Information from the search terms and predicted subject terms can be further fed into a 
controlled vocabulary dictionary that the institutional repository used to provide contextual 
search terms suggestions. Figure 6: provides a screenshot of the contextual search terms 
suggestions provided by the system as user types “e” in the text box. 

 

 
Figure 6. Contextual search team suggestions 

 
Similarly, the subject terms and the search and browse patterns of the subject terms can be 

further analysed using standard analytics software such as Google analytics to observe the 
trending subject areas that the users are interested in over a period of time. 

 
7.2 Check duplicates and detect plagiarism 

In addition to using text mining to predict subject terms, librarians can also use text mining 
applications to check for duplicated records in the institution repository so as to ensure that the 
same papers don’t get published again. The same check can also be used to clean up existing 
duplicate records in the institution repository. This can be achieved by using the RapidMiner 
software which can compute similarity scores between the papers. Duplicated papers would 
have a similarity score of 100%. Using similar process also enables Librarians to detect signs of 
plagiarism. Librarians can set a cutoff, say a similarity score of 50% and above to flag out 
abstracts which are so similar that they demand further investigation to check if there is any 
plagiarism involved. 

 
7.3 Article recommendation 

While the above processes would serve well to improve the productivity of Librarians to 
process and publish the dissertations in institution repository, the key point of having the 
institution repository is to have users access them. To further enhance access, the system can 
make use of text mining techniques to provide an article recommendation feature. For instance, 
when a user is reading the abstract of an article in the institution repository, the system can 
compute the top 10 articles related to the abstract and show the user the links to these articles. 
This can be easily achieved by using RapidMiner software, which can compute the similarity 
scores of the abstracts. The similarity scores can then be sorted such that the top 10 articles 
related to a particular abstract are flagged out as recommended articles for the users. 
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8. Conclusion 
 
With the introduction of the enhanced features in NIE institutional repository, the Library is 

optimistic that the value-add to users and academics’ research ecosystem would make a 
significant impact. The Library is currently gathering and monitoring the usage statistics of the 
enhanced institutional repository to gain insights on users’ usage patterns.  

In addition, as illustrated in this paper, through the combination of API and Web Services, 
one can extend the core capabilities of the DSpace platform. For instance, one can embed 
Altmetrics into the articles and employ text mining techniques to improve the work processes of 
Librarian in managing the institutional repository. As described, text mining techniques can be 
employed to predict key subject terms, enhance contextual search terms suggestions and trends 
analysis, detect duplicates and plagiarism, and finally, improve users’ experience by enabling 
the article recommendation feature. 

While the machine learning techniques investigated did not achieve 100% accuracy, the 
prediction models we explored do achieve an accuracy of more than 70%. The prediction 
models can therefore reduce some of the manual work such as subjects tagging and quality 
check work that is to be done by the Librarians. Moreover, by examining the weighted scores of 
the terms generated by the prediction models, Librarians would have some clues on where to 
look for possible prediction errors, again cutting down the time to perform manual quality 
checks substantially. All of these enhancements would greatly help to reduce the bottlenecks to 
publish dissertations and theses in institution repository significantly, giving users timely access 
to valuable research. In order to improve the accuracy further, perhaps the institutional 
repository can provide a feature for users to provide manual feedback on the predicted subject, 
doing so allow one to tap on the wider pool of resource to further improve the system. With 
these strategies in place, Libraries would truly be able to do more with less when it comes to 
managing the institution repository. 

The NIE Library is committed towards meeting the needs and demands of NIE’s stakeholders 
as well as their changing priorities and lifestyles. As opportunities for further developments in 
institutional repositories are plentiful, we will continuously strive to increase accessibility, 
discoverability and usability of information by leveraging on the latest technologies. This is in 
line with the LIBRIS²¹ Initiative, our five-year library strategic plan to transform the NIE 
Library into a teacher education library relevant to the 21st century. 
 
References 
 
Barnett, John H., Collister, Lauren B., and Chan, Jennifer. (2014). Something Widget This Way 

Comes: Using Altmetrics to Illustrate the Impact of Open Access on Graduate Student 
Research. In Western Pennsylvania-West Virginia Chapter of the Association of College and 
Research Libraries (WPWVC/ACRL) Spring Conference 2014, 6 June 2014, Bethany, West 
Virginia. 

Dill, E. & Palmer, K. L. (2005). What's the Big IDeA? Considerations for Implementing an 
Institutional Repository. Library Hi Tech News, 22(6). 

Finbar Galligan & Sharon Dyas-Correia. (2013). Altmetrics: Rethinking the Way We Measure, 
Serials Review, 39(1), 56-61. 

Hofmann, M. & Klinkenberg, R. (2014). RapidMiner: Data Mining Use Cases and Business 
Analytics Applications. CRC Press. 

Library Success (n.d.). Institutional Repositories. In Library Success: A Best Practices Wiki. 
Retrieved July 9, 2014. from http://www.libsuccess.org/Institutional_Repositories  

Lynch, Clifford. (2003). Institutional Repositories: Essential Infrastructure for Scholarship in 
the Digital Age. Association of Research Libraries Report. Retrieved November 11, 2014. 
from http://www.arl.org/storage/documents/publications/arl-br-226.pdf 

North, M. (2012). Data Mining for the Masses. A Global Text Project Book. 



ICoASL 2015 Proceedings 

-10- 

Pack, T. (2002). Taxonomy’s Role in Content Management. EContent, 25(3), 26-31. 
RapidMiner Documentation. (n.d.). Retrieved November 11, 2014. from 

http://rapidminer.com/documentation/ 
Upton, G. & Cook, I. (2014). Machine Learning. In A Dictionary of Statistics. Oxford 

University Press. Retrieved November 17, 2014. from 
http://www.oxfordreference.com.ezlibproxy1.ntu.edu.sg/view/10.1093/acref/9780199679188.
001.0001/acref-9780199679188-e-2380. 

Wan-Yeoh, S. K. (2010). LIBRIS21—Transforming LIBRIS for the 21st Century. Library and 
Information Services Centre, National Institute of Education, Singapore. 

Weiss, S. M., Indurkhya, N., & Zhang, T. (2010). Fundamentals of Predictive Text Mining. 
London: Springer-Verlag. 

 
 
 
 
 


	ICASL-2015-1_cover
	ICASL-2015-1_a


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /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 false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


