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57 ABSTRACT

A disambiguation database is created from a digital ency-
clopedia database. The digital encyclopedia database com-
prises a plurality of pages. A list of pages of the digital
encyclopedia database is obtained. It is determined if each
page of the list is a disambiguation page or a redirect page.
For each disambiguation page or redirect page, a page type
is determined and a page popularity is computed. The
disambiguation database comprises links to redirect pages,
links to disambiguation pages, page popularities, and page
types. The disambiguation database may be used to disam-
biguate entities that have been extracted from an article.
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BACKGROUND
[0001] Digital Encyclopedia Databases
[0002] Digital encyclopedias have been around for many

years. Some of the earliest digital encyclopedias were sold
on CD-ROMs to consumers for use on their personal com-
puters. These digital encyclopedias were more easily kept
up-to-date than their printed counterparts, and were certainly
more convenient. An entire encyclopedia, including all text
and images from every volume, could be conveniently
stored on a single CD-ROM, and the entire encyclopedia
could be easily searched on the personal computer.

[0003] With the advent of the Internet, these digital ency-
clopedias were made available on-line, that is they were
stored as a database on an Internet connected computer. In
this way, anyone with access to the Internet could search the
digital encyclopedia database for items of interest. Addi-
tionally, the digital encyclopedia database could be
enhanced by linking to resources on other Internet connected
computers. Examples of digital encyclopedia databases are
Encyclopedia Britannica Online (http://www.britannica.
com/) and MSN Encarta (http://encarta.msn.com/). Many
other digital encyclopedia databases are available online,
some having content of a general nature, and other having
highly specialized content in the area of law, medicine,
history, and the like.

[0004] In recent years, collaboratively written digital
encyclopedia databases have grown in popularity, and have
become some of the most widely referenced digital ency-
clopedia databases. A collaboratively written digital ency-
clopedia is an online digital encyclopedia database written
by contributors from all over the world. The content may
include text, images, and links to other entries in the digital
encyclopedia database as well as to other web pages on the
Internet. The content of the digital encyclopedia database is
edited by the many contributors to the database. In this way,
on average, submissions to the database are kept up to date,
unbiased in tone, and factually correct. One example of an
digital encyclopedia database is Wikipedia® (Wikipedia is a
registered trademark of the non-profit Wikimedia Founda-
tion) which can be accessed at the web address http://www.
wikipedia.org. Wikipedia is just one of many other collabo-
rative database of the Wikimedia Foundation. Just a few
examples of other databases include Wiktionary, a multiple
language dictionary and thesaurus, Wikiquote, a free com-
pendium of quotations, Wikinews, a collaboratively written
news site, and Wikibooks, a collection of open content
textbooks. These and other Wikimedia databases are acces-
sible at http://wikimedia.org. Wikimedia is just one example
of some of the digital encyclopedia databases available
online. Many others are available for free under many
license and models such as the Creative Commons license
and the GNU Free Documentation License (GFDL).
[0005] Entity Extraction

[0006] Entity extraction, or named entity extraction, refers
to information processing methods for extracting informa-
tion such as names, places, and organizations from machine
readable documents. One example of a machine readable
document is an on-line article. For example, an on-line
article may be a news story available on the Internet from
Internet connected news server.
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[0007] As is well known, articles are displayed in a web
browser on a client computer simply by typing in the web
address, referred to more broadly as a universal resource
identifier (URI), of any of the news servers. News servers
may serve news from thousands of online local, regional,
national, and international news outlets supplying news
from sources such as Agence France-Press (AFP), Reuters,
Associated Press (AP), Los Angeles Times, New York
Times, USA Today, National Public Radio (NPR), CNN.
com, Slashdot.org. There are many other news servers where
Internet users can receive news from, such as Yahoo! News
(http://news.yahoo.com) and Google News (http://news.
google.com). These and other similar websites sometimes
do not generate any original news content, but they aggre-
gate news from a multiplicity of news servers, thus provid-
ing a convenient way for Internet users to view articles from
a multiplicity of sources from a single website.

[0008] An article may be a news article or any other type
of article, whether or not it contains current news. The article
may comprise aggregated content from a multiplicity of
other articles. An article comprises text, with at least some
of the text comprising entities. The article may further
comprise an image or images, links to audio and video,
embedded audio and video, links to other articles, links to
web pages and blogs, and the like. As used herein, the term
“web browser content” is understood to mean, either by
themselves or in combination, text, an image or images,
links to audio and video, embedded audio and video, links
to other articles, links to web pages and blogs, and other
types of content that are displayable or accessible in a web
browser.

[0009] Entity extraction can be applied to an article to
extract entities such as names of people, places, and orga-
nization. Dates, time, and numerical quantities such as
monetary values may also be extracted. For example, enti-
ties in an article on a political subject may include people
entities such as the U.S. President, senators, news commen-
tators, and the like. It may also include organization entities
such as the Pentagon, the White House, or a corporation
such as Halliburton. It may also include places entities such
as the United States, Iraq, and Baghdad.

[0010] Many well understood linguistic, knowledge-
based, statistical, probabilistic, and hybrid methods for
entity extraction may be employed, and currently are in prior
art implementations. In one embodiment Hidden Markov
Models are used. In other embodiments, rule-based meth-
ods, machine learning techniques such as Support Vector
Machine learning methods, and Conditional Random Fields
are implemented either by themselves or in combination.

[0011] There are many commercial products available
employing these and other techniques, for example Identi-
Finder™ from BBN Technologies, products from Basis
Technology Corp., Verity Inc., Convera, and Inxight Soft-
ware Inc.

[0012] Freely available software for developing and
deploying software components that process human lan-
guage include GATE (General Architecture for Text Engi-
neering, http://gate.ac.uk), and OpenNLP (http://opennlp.
sourceforge.net), which is a collection of open source
projects related to natural language processing. These meth-
ods, models, algorithms, systems, and products are well
understood by those of ordinary skill in the art and are
routinely used to extract entities from on-line content such















