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Outline"
•  Motivation"
•  Previous Work"

–  Cross-Language Information Retrieval"
–  Cross-Language Plagiarism Detection"
–  Mapping Wikipedia Infoboxes Across Languages"

•  Ongoing Work"
–  Crawling the Web for Parallel Corpora"
–  Finding Missing Cross-Language Links at Wikipedia"
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Cross-Language Information 
Retrieval!

Motivation"
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Languages by number of native speakers 
"
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Internet Users"

Source: http://www.internetworldstats.com/stats7.htm 

2010 
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Internet Users"

Source: http://www.internetworldstats.com/stats7.htm 

2010 
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Web’s content by language"

Fonte: Global Reach Internet Statistics http://global-reach.biz/globstats/refs.php3 
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CLIR using Association Rules"

MSc Dissertation by André Geraldo"
UFRGS – 2009 "
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Context & Motivation"
•  Cross-Language Information Retrieval (CLIR): is 

the retrieval of documents in one natural 
language, based on a query formulated in 
another natural language "

•  Corpus-based strategies"

•  Challenge: efficiently analyse large text 
collections and generate good mappings 
between terms across languages"
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Association Rules"
•  An association rule is an implication X ⇒Y"
"where X = {x1,x2,…,xn}, "
"and Y = {y1,y2,…,ym} are sets of items"

"

•  Example: "
"“90% of customers who purchase bread "
"also purchase milk”"

"

•  Support and Confidence"

•  Task: generate all rules that have support and 
confidence greater than predefined thresholds"

"
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Our proposal"

 
Map the problem of finding association rules between  

items in a market-basket scenario to the  
problem of finding cross-linguistic equivalents  

between a pair of languages over a  
parallel corpus 
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Proposed Approach"
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Demo"
http://www.inf.ufrgs.br/~apgeraldo/busca/ 
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Summary"
•  Proposed the use of algorithms for mining association 

rules to the problem of finding term translations for CLIR. "
•  Method requires a parallel corpus to serve as the basis for 

the mining process."
•  Carried out experiments in which queries in Finnish and in 

Portuguese are used to retrieve documents in English. "
•  Our results are comparable to the monolingual baseline 

and to the results of Machine Translation Systems applied 
to the purpose of translating queries."

•  The combination of Machine Translation and our 
Association Rule-based approach even surpassed the 
monolingual baseline for the Portuguese topics. "
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Publications"
•  Geraldo, A.P., V.P. Moreira, and M.A. 

Gonçalves, On-Demand Associative Cross-
Language Information Retrieval, in String 
Processing and Information Retrieval, 16th 
International Symposium (SPIRE), 2009, 
Springer: Saariselkä, Finland. p. 165-173."

•  Geraldo, A.P. and V.M. Orengo, 
UFRGS@CLEF2008: Using Association rules 
for Cross-Language Information Retrieval, in 
Evaluating Systems for Multilingual and 
Multimodal Information Access (CLEF) 2008, 
Springer: Aarhus, Denmark. p. 66-74."
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Cross-Language Plagiarism 
Detection"

MSc Dissertation by Rafael Pereira"
UFRGS – 2010 "
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Introduction"
•  Plagiarism is the use of another person's written 

work without acknowledging the source"
•  Several types of plagiarism"

–  copying another’s work word-for-word "
–  paraphrasing the text in order to disguise the offense "
–  cross-language content translation "

•  A study by McCabe with over 80,000 students in 
the US and Canada found that 36% of undergrad 
students and 24% of postgrad students admit to 
have copied or paraphrased sentences from the 
Internet without referencing them. "

McCabe, D.L., Cheating among college and university students: A North American perspective. 
 International Journal for Educational Integrity, 2005. 
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Motivation"
•  Maurer et al. surveyed plagiarism detection 

systems and found that none of the available 
tools support search for cross-language 
plagiarism. "

•  The increasing availability of textual content in 
many languages, and the evolution of automatic 
translation can potentially make this type of 
plagiarism more common. "

Maurer, H., F. Kappe, and B. Zaka, Plagiarism - A Survey.  
Journal of Universal Computer Science, 2006: p. 1050-1084. 



20 

The Task"
•  Detect the plagiarized passages in the 

suspicious documents and their corresponding 
text fragments in the source documents even if 
the documents are in different languages. "

•  Known as Extrinsic plagiarism analysis"



21 

The Proposed Approach"
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Summary"
•  Took part on the PAN campaign for the 

evaluation of plagiarism detection systems"

•  Built two bilingual corpora for testing plagiarism 
detection systems (Portuguese-English and 
French-English) http://www.inf.ufrgs.br/~viviane/eclapa.html"

•  Cross-language experiment achieved 86% of the 
performance of the monolingual baseline "
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Publications"
•  Pereira, R., V.P. Moreira and R. Galante. A New 

Approach for Cross-Language Plagiarism 
Analysis in CLEF. Padua, Italy 2010."

•  Pereira, R., V.P. Moreira and R. Galante. 
UFRGS@PAN2010: Detecting External 
Plagiarism. In: Proceedings of the PAN 2010 
Lab on Uncovering Plagiarism, Authorship, and 
Social Software Misuse, 2010."
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Schema Matching for Wikipedia 
Infoboxes"

Work done during my sabbatical at the 
University of Utah (09/2010 to 08/2011)"
In collaboration with Juliana Freire and"

Thanh Nguyen"
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Motivation"
•  With ~18 million articles and ~10 million 

pageviews a month, Wikipedia has consolidated 
itself as an important source of information"

•  ... in special multilingual information"

•  It also has structured information (infoboxes)"
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Wikipedia Infoboxes for the film 
The Last Emperor in EN and PT  
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Problem: Find mappings 
between attributes  

in infoboxes in 
different languages 

Wikipedia Infoboxes for the film 
The Last Emperor in EN and PT  
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Wikipedia Infoboxes for the film 
The Last Emperor in EN and PT  
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WikiMatch"
•  Different evidences of similarity"

–  Attribute values"
–  Link structure"
–  Co-occurrence statistics"

•  Matched infoboxes in English, Portuguese, and 
Vietnamese"

•  High precision and recall, outperforming state-of-
the-art techniques"

•  Case study demonstrating that the multilingual 
mappings derived lead to improvements in 
answer quality and coverage for structured 
queries"
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Publication"
•  Thanh Nguyen, Viviane Moreira, Huong Nguyen, 

Hoa Nguyen, Juliana Freire, Multilingual 
Schema Matching for Wikipedia Infoboxes. 
Proceedings of the VLDB Endowment.  vol. 5 
No. 2, p. 133-144, 2011"
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Outline"
•  Previous Work"

ü Cross-Language Information Retrieval"
ü Cross-Language Plagiarism Detection"
ü Mapping Wikipedia Infoboxes Across Languages"

•  Ongoing Work"
–  Crawling the Web for Parallel Corpora"
–  Finding Missing Cross-Language Links at Wikipedia"
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Crawling the Web for Multilingual 
Corpora"

MSc Dissertation by Marcela Vieira"
to be concluded in 2012"
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Motivation"
•  Parallel Corpora are important resources for 

training CLIR and Machine Translation Systems"

•  The domain of the corpus plays an important 
role"

•  This is a scarce resource"
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The Task"
•  Given a language-pair and a domain (e.g. 

English-French and chemistry) crawl the web 
and find pairs of parallel pages to assemble a 
parallel corpus."

Seed URLs 
Focused 
Crawler 

Intra-Site 
Crawler Classifier 

URLs of sites on  
the desired domain 

Pairs of  
candidate pages 

Parallel pages 
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Finding Missing Cross-Language 
Links at Wikipedia"

MSc Dissertation by Carlos E. M. Moreira"
to be concluded in 2013"
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Motivation"
•  Wikipedia has become an important 

source of comparable corpora – 
versions of the same article in different 
languages"

•  Cross-language links connect these 
different versions"

•  These links are manually created by 
Wikipedia editors"

•  Some of these links are missing"
"
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The Task"
•  Step 1) For a page without a link, find candidate 

correspondences in other languages"

•  Step 2) Use different evidences of similarity to 
determine whether a link should be placed"
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Other (not so related)  
research topics"

•  Monolingual Plagiarism Detection "

•  Stemming Algorithms"

•  Hidden Web Crawling"
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•  Questions"
•  Comments"
•  Ideas for cooperation"

" "Please, email viviane@inf.ufrgs.br!

Thank You"


