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Presentation Outline 

•  The problem of named entity recognition 

•  Collaboration among three institutions 
– University of Illinois at Urbana-

Champaign 
– University of Maryland 
– OCLC 



Three problems 

For each name in a stream of text: 
•  Recognize it 

–  Distinguish names from non-names 
–  Assign it to a broadly recognized category 

•  Personal, corporate, geographic 

•  Cluster it 
–  Associate variants of the same name 

•  Assign an identity 
–  … or the name’s real-world referent 
–  Select the canonical form of a name 



Kennedy 

An example 

Document 1: The Justice Department has officially ended its inquiry into the assassinations 
of John F. Kennedy and Martin Luther King Jr., finding ``no persuasive evidence'' to 
support conspiracy theories, according to department documents. The House Assassinations 
Committee concluded in 1978 that Kennedy was ``probably'' assassinated as the result of a 
conspiracy involving a second gunman, a finding that broke from the Warren Commission's 
belief that Lee Harvey Oswald acted alone in Dallas on Nov. 22, 1963. 

Document 2: In 1953, Massachusetts Sen. John F. Kennedy married Jacqueline Lee 
Bouvier in Newport, R.I. In 1960, Democratic presidential candidate John F. Kennedy 
confronted the issue of his Roman Catholic faith by telling a Protestant group in Houston, ``I 
do not speak for my church on public matters, and the church does not speak for me. ''   JFK 
was known for his liberal approaches to religion and civil rights. 

Document 3: David Kennedy was born in Leicester, England in 1959.  …Kennedy co-
edited The New Poetry (Bloodaxe Books 1993), and is the author of New Relations: The 
Refashioning Of British Poetry 1980-1994 (Seren 1996).  



•  Recognize it 
–  John F. Kennedy 
–  [PERS John F. Kennedy] 
–  [PERS David Kennedy] 

•  Cluster it 
–  John F. Kennedy, Kennedy 
–  David Kennedy, Kennedy  
–   John F. Kennedy != David Kennedy 

•  Assign an identity 
–  John F. Kennedy, President and Senator 
–  David Kennedy, Poet and Author 



•  NDIIPP National Digital Information 
Infrastructure and Preservation Program 

•  Funded by the Library of Congress  
•  Grant to University of Illinois at Urbana-

Champaign.  
•  University of Maryland and OCLC are 

subcontractors. 
•  to high-end NER tools and demonstrate 

their use in Digital Library applications 

EMP:  Extracting Metadata for 
Preservation 



– Lower the barrier of access to high-
end Named-Entity Recognition tools 

– Create tools for open use  

– Demonstrate use in digital library 

applications 

EMP project goals 



Project deliverables 

1.  Use named entity recognition (NER) toolkit 
developed at the University of Illinois 

2.  Address the three problems with named entities. 
–      automatically extract proper names from text 
–      normalize them 
–      develop algorithms to assign identities    

3.  Evaluate with human subjects. 
4.  Create a Web service interface for the NER tool. 
5.  Demonstrate the NER toolkit in library 

applications. 
6.  Deliver the toolkit as an open source software 

package. 



Three Institution Collaboration 

1.  Named Entity Recognition (NER) 

•  University of Illinois at Urbana-Champaign 

2.  Computational Linguistics for Metadata Building 

(CLiMB)  

 University of Maryland 

3.  Research projects on names management 
•  OCLC 



The Named Entity Recognizer 
•  Developed by Dan Roth at UIUC (Cognitive 

Computation Group, Department of Computer 
Science) 

•  Implements a machine learning solution to 
named entity recognition 

•  Demo available at: 
http://l2r.cs.uiuc.edu/~cogcomp/LbjNer.php  



A sample result –  
(from the Gate name extractor) 



Under development for EMP 

•  New research on identity resolution 

•  Increase usability 
– Web service interface 
– Workflows for training 
–  Incorporating data into demos 

•  Performance evaluation and tuning 
–  Comparisons with human taggers 
–  Comparisons with other algorithms 
–  Evaluation of scoring methodologies 



Three Institution Collaboration 

1.  Named Entity Recognition (NER) 

•  University of Illinois at Urbana-Champaign 

2.  Computational Linguistics for Metadata Building 

(CLiMB)  

 University of Maryland 

3.  Research projects on names management 
•  OCLC 





Looking for Bobby Kennedy 



CLiMB 
Computational Linguistics for 

Metadata Building 

•  Use text associated with images 
•  Assist cataloger in identifying high quality 

subject descriptors 
•  Uses a range of computational analysis 

tools 
•  Named Entities are linked to existing 

resources 



 The Problem: 

Insufficient 
Subject Access 
to Images 



Current Process Flow 
Catalog Record  

Minimal Metadata 

Image Catalogers 

Image Searchers 



Nefertiti 
The famous painted limestone bust of 
Akhenaton’s queen, Nefertiti (fig. 3-33), 
exhibits a similar expression of 
entranced musing and an almost 
mannered sensitivity and delicacy of 
curving contour. The piece was found in 
the workshop of the queen’s official 
sculptor, Thutmose, and is a deliberately 
unfinished model very likely by the 
master’s own hand. The left eye socket 
still lacks the inlaid eyeball, making the 
portrait a kind of before-and-after 
demonstration piece. With this elegant 
bust, Thutmose may have been alluding 
to a heavy flower on its slender stalk by 
exaggerating the weight of the crowned 
head and the length of the almost 
serpentine neck… 

Gardner (v. 11, pl. 3-33) 



Nefertiti 
The famous painted limestone bust of 
Akhenaton’s queen, Nefertiti (fig. 3-33), 
exhibits a similar expression of entranced 
musing and an almost mannered 
sensitivity and delicacy of curving 
contour. The piece was found in the 
workshop of the queen’s official sculptor, 
Thutmose, and is a deliberately 
unfinished model very likely by the 
master’s own hand. The left eye socket 
still lacks the inlaid eyeball, making the 
portrait a kind of before-and-after 
demonstration piece. With this elegant 
bust, Thutmose may have been alluding 
to a heavy flower on its slender stalk by 
exaggerating the weight of the crowned 
head and the length of the almost 
serpentine neck… 

Gardner (v. 11, pl. 3-33) 



Catalog Record  
with Enhanced Subject Metadata 

Image Catalogers 

Image Searchers 



CLiMB Approach 
Techniques exceed simple keyword 

indexing by:  

1. applying advanced semantic 
categorization to text segments  

2.  identifying coherent phrases  
3. associating terms with a thesaurus, 

and 
4. applying disambiguation algorithms 

to these terms. 



The CLiMB Interface 



Under development for EMP 

•  Compare performance of UIUC name 
extractor tool and CLiMB’s name 
extractor 

•  Evaluation and usability studies 

•  Research on scoring evaluation  



Three Institution Collaboration 

1.  Named Entity Recognition (NER) 

•  University of Illinois –Urbana Champagne 

2.  Computational Linguistics for Metadata Building 

(CLiMB)  

 University of Maryland 

3.  Research projects on names management 
•  OCLC 



OCLC 

•  Our needs 
– Subject access to the published record 
–  Improved authority files 
– Links to unstructured and un-curated text 

•  Our resources 
– WorldCat Identities 
– Linked authority files 
– Growing collections of unstructured text 













Research questions 

•  How do we establish reliable links 
between structured and unstructured 
resources? 

•  How do we expedite the automated 
processing of WorldCat Identities data? 

•  How do we populate new authority 
records? 





..and an opportunity 

•  Use WorldCat Identities as a resource for 
establishing the referent of a name 

•   Build on research at UIUC that uses 
Wikipedia for identity resolution 

•  Utilize domain specific proper name 
resources (e.g. Union List of Artist Names 
ULAN from Getty) 



Matching names to identities 

Search WorldCat Identities 

  David Kennedy 

  Kennedy 

Identifying information +  

Match identity info from text 

And Identities pages 

A 
unique 

identifier 

  born…1959—Leicester, England 

  The New Poetry 

Kennedy, David 1954-  

Kennedy, D. L. published: 1980-2007  

Kennedy, David M. 1958-  

Kennedy, David 1959-  

Kennedy, David W. 1948-  

Kennedy, David 1943-  

Extract Names from Text 



John F. Kennedy 

Search WorldCat Identities 

Identifying information +  

Match identity info from text 

And Identities pages 

A 
unique 

identifier 

Extract Names from Text 

  John F. Kennedy 

  Kennedy, JFK 

Married to Jacqueline Lee Beauvier 

Kennedy, John F. published: 1940-2008 
(Children of presidents--United States)  
Kennedy, John F. (John Fitzgerald) 
1917-1963 (Presidents--United States)  
Kennedy, John F. (John Fitzgerald)  
(Children of presidents--United States)  
John F. Kennedy Center for the 
Performing Arts (U.S.) published: 
1959-2008  



Project status 

•  Evaluating annotated data 
•  Developing workflows 
•  Demo building 
•  Integrating NER tool with CLiMB 
•  Proof-of-concept results of identity 

resolution algorithms 
•  Building partners 
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Summary 



Thank you. 

Questions? 



Notation and Task Definition 
•  'Mention' (def) a string in text that refers to 

a real-world entity;  'Entity' (def) is the 
entity being referred to. 

•  The goal: given unlabeled text, link 
mentions to entities. ... 
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Document 1: The Justice Department has officially ended its inquiry into the assassinations 
of John F. Kennedy and Martin Luther King Jr., finding ``no persuasive evidence'' to 
support conspiracy theories, according to department documents. The House Assassinations 
Committee concluded in 1978 that Kennedy was ``probably'' assassinated as the result of a 
conspiracy involving a second gunman, a finding that broke from the Warren Commission's 
belief that Lee Harvey Oswald acted alone in Dallas on Nov. 22, 1963. 

Document 2: David Kennedy was born in Leicester, England in 1959.  …Kennedy co-
edited The New Poetry (Bloodaxe Books 1993), and is the author of New Relations: The 
Refashioning Of British Poetry 1980-1994 (Seren 1996).  


