
Abstract 

Great amount of user-contributed information pub-
lished on Wikipedia

1
 makes it a good source for 

knowledge and fact corpus. The unstructured text 
(articles text) and marked labeled data (infoboxes) 
can be used together as a corpus for variety of Ar-
tificial Intelligence and Machine Learning tasks, 
when the mapping between infobox (attribute-
values) and the article text is done. This paper 
presents WikiSLE (Wikipedia Semantic Label Ex-
tractor) along with the results and extracted dataset 
(made publicly available) that maps infobox infor-
mation onto the article text. 

1 Introduction 

With an extensive set of articles numbering almost 2.7 mil-
lion today, Wikipedia is one of the major user-contributed 
knowledge sources. The articles contain detailed informa-
tion about the entities in natural language, and the infoboxes 
contain semi-structured information. We observed that the 
information in the infoboxes also occur in the plain text of 
the articles in an unstructured nature. Therefore, it is possi-
ble to mark up the infobox information in the article plain 
texts.  For example, the first sentence of the article for 
Chris Buttars is “Chris Buttars (born April 1, 1942) is a 
Republican state senator for Utah representing senate dis-
trict 10.” and the Wikipedia infobox contains the informa-
tion “Utah State Senator” (Figure 1). It can be seen that it is 
possible to tag the exact occurrences of the words “state 
senator” and “Utah” in the article plain text as the label of 
the entity. This can be done by basically finding the match-
ing words on the plain text and the infobox label. We further 
extend this idea by finding the name phrase chunks in the 
plain text and then try to find the possibly non-exact 
matches. In our example, this process would give us “a Re-
publican state senator for Utah” as the semantic label for 
Chris Buttars. 
 Large-scale information extraction for web is an active 
research area. Web information extraction systems such as 
KnowItAll [Etzioni et al., 2004] extract facts and relation-
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ships from text using set of extraction rules for each class 
and relation from a set of generic, domain independent tem-
plates. Pasca et al. [2006] utilized generalized contextual 
extraction patterns to extract large amount of facts (of type 
person-born-in-year) from web. Turney [2001] used large 
number of mentions of entities on web as a measure to rec-
ognize synonyms. With exponential growth of Wikipedia 
articles, it is one of the largest sources of general knowledge 
on the web. And now, it is becoming the center of attention 
for the researchers to leverage this enormous corpus of facts 
to train machine learning algorithms, to extract information 
from, and to utilize for word sense disambiguation (WSD).  
For most of these tasks, the Wikipedia data needs to be pre-
processed before it can be used by learners or classifiers. 
Suchanek et al. [2007] extracted facts (Is-A and hasWonPr-
ize type) from Wikipedia to enrich YAGO. Wu et al. [2008] 
and [Wu and Weld, 2007] focused on automatic extraction 
of Wikipedia infoboxes and attribute values. In [Wu et al., 
2008], the focus was extraction of infoboxes for non-
infobox articles and automatic link generation for Wikipedia 
articles. In [Wu and Weld, 2007], training data was generat-
ed by finding exact matches of the attributes in the infobox, 
whereas in our approach we find the matches where words 
might be added, removed or altered.  

Ponzetto et al. [2007] built a large scale taxonomy (Is-A 
relations) by using category system of Wikipedia as a con-
ceptual network. Cucerzan [2007] used web and Wikipedia 
for disambiguation of named entities, where as Bunescu and 
Pasca [2006], used Wikipedia as training and testing data-
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Figure 1: Infobox and Article text example 

Infobox Data 
{{Infobox_Politician 

| name = D. Chris Buttars 

| birth_date = April 1 
| residence = [[West Jordan, Utah|West Jordan]] 

| office = Utah State Senator 

| term_start = 2001 
| term_end = Current 
| predecessor = L. Alma Mansell 
… 

 
Article Text 

D. Chris Buttars (born April 1, 1942) is a Republican mem-

ber of the Utah State Senate representing senate district 10… 
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Figure 2:  Labeling Entity names with Semantic Labels 

 
sets for SVM kernel classifier to disambiguate named enti-
ties. 

With the help of large scale automated algorithms making 
use of the largest corpora created by humans (like Wikipe-
dia), we are getting close to achieving the dream of Seman-
tic Web (Berners-Lee et al. [2001]). A step towards this ef-
fort is to extract structured information from Wikipedia and 
make it available to the research community, as shown by 
the DBpedia

2
 group [Auer et al., 2007]. In this work, we 

follow similar footsteps by providing processed, machine 
accessible (XML) dataset of entity names (person) and their 
Semantic Labels (occupation or role), and believe that this 
dataset (along with other similar datasets) will help us real-
ize our goal of connected, semantic web.  

In Section 2 of this paper, the methodology is explained 
in three steps. Section 3 is about experimental evaluation 
and Section 4 concludes the paper. 

2 Extraction from Infoboxes 

As can be seen on Figure 2, we first collect a subset of ar-
ticles from Wikipedia to work on. This subset contains ar-
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ticles about people. For each article, we extract the semantic 
label of the person by using a rule set on the infobox. Then 
the first paragraph of the article is chunked into noun phras-
es and the best combination of the chunks that match the 
semantic label is tagged as sem_label. The details are ex-
plained in the following subsections. 

2.1 Populating Input Data 

We worked on the 2007 dump of Wikipedia archive which 
contains more than 400,000 articles about people.  We col-
lected the list of person names from Freebase

3
, which is an 

open database of general information organized in the form 
of categories like movies, people, books, etc. Using Free-
base’s Metaweb Query Language

4
, we extracted a list of 

person names (840,265 names). Then, we used the JWPL
5
 

to check if an article exists for a given name and to fetch the 
corresponding article. The articles with an infobox are then 
stored in a database for further processing. 

2.2 Extracting Labels from Infoboxes 

We made a survey on the infobox attributes for the articles 
about people to make a rule set which would give the se-
mantic label for the person. The rule set is shown below: 
 

1- Value of occupation 

2- Value of order+title 

3- Value of order+office 

4- Value of title 

5- Value of office 

6- Value of order 

7- Infobox template name 

 
For the rules 1-6, we search for an attribute on the info-

box data. If a value for a rule is found, the system assigns 
that value as the semantic label and ignores the rest of the 
rules. If none of the attributes given in the rules 1-6 are 
found, then the template name of the infobox is assigned as 
the semantic label for the article.   

2.3 Mapping Labels in the Articles 

Once the semantic label is extracted from infoboxes, the 
next step is to find the occurrence of the semantic label in 
the plain text, and tag the occurrence with “<sem_label>” 
and “</sem_label>”.  The baseline approach is to find the 
exact or similar occurrences of the words by using a dis-
tance measure. We used the levenshtein distance

6
 algorithm 

to find the minimum edit distance and used the below simi-
larity formula to find the similar words with a threshold of 
80%. 
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Table 1: Dataset Description, (extracted from 2007 Wikipedia) 

The semantic label may consist of multiple words and the 
matches in the plain text might be distant from each other. 
For example, the semantic label extracted from infobox for 
Chris Buttars is “Utah State Senator” and the article con-
tains the sentence “Chris Buttars (born April 1, 1942) is a 
Republican state senator for Utah representing senate dis-
trict 10”. The matches of the words in the semantic label 
which are underlined in the example are not only distinct 
from each other, but also incomplete to be tagged as label.  

To solve this, we first split the plain text into Noun 
Phrase chunks using the MontyLingua

7
 library and then find 

the best combination of the chunks to mark as semantic la-
bel. The example illustrates the process: 

Chunking helps with finding the range for the sem_label 
tag. Moreover, it yields us to extract more information than 
the semantic label extracted from infobox. 

3 Dataset and Evaluation 

The extracted dataset is described in Table 1, which can be 
downloaded at: http://cips.eas.asu.edu/WikiSLE/. The output 
files are in XML format, and are organized as 26 files with 
approximately 1,000 entries each of: 1) Entity name, 2) In-
fobox Role 3) Tagged text with semantic labels. We random-
ly selected 500 entries from this dataset to check for extrac-
tion accuracy, and found that 16 of them had incorrect la-
bels, approximately giving the dataset 97% accuracy.  

4 Conclusions 

In this paper, we presented WikiSLE, which makes Wikipe-
dia a source and a corpus for training and testing AI and 
Machine learning algorithms in information extraction and 
WSD domain. Specifically, we presented our approach to 
map infobox attribute values with entities and semantic la-
bels in the article text. We also have made the extracted 
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dataset available to galvanize the research utilizing sources 
like Wikipedia. 
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Number of articles in Wikipedia 1,660,067 

Number of person names in Freebase 840,265 

Number of people that has a Wikipedia page 410,148 

Wikipedia articles with an infobox 53,713 

Articles of which infobox labels were extracted 49,260 

Articles of which labels are tagged in plain text 27,168 

Original sentence: 

Chris Buttars (born April 1, 1942) is a Republican state 

senator for Utah representing senate district 10. 

Chunked sentence with candidates marked: 

Chris Buttars | (born April 1, 1942) | is | a Republican state 

senator | for | Utah | representing | senate district 10. 

Candidate chunk groups: 

Chris Buttars | (born April 1, 1942) | is | a Republican state 

senator for Utah | representing | senate district 10. 

Labeled Sentence: 

Chris Buttars (born April 1, 1942) is a Republican state 

senator for Utah representing senate district 10. 
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