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~	
  6	
  000	
  000	
  terms	
  for	
  English	
  

Unified	
  Medical	
  Language	
  System	
  

…	
  

UMLS 

MeSH	
  

ICD	
  

SNOMED	
  

161	
  sources	
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Résumé :  

•  Expensive	
  task	
  done	
  by	
  human	
  experts	
  

•  Nb	
  of	
  terms	
  FR	
  <	
  Nb	
  of	
  terms	
  EN	
  

•  No	
  availabitly	
  of	
  French	
  resources	
  

~300	
  000	
  <	
  ~6	
  000	
  000	
  

•  Hard	
  collabora/on	
  with	
  other	
  teams	
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Objectives 

How 
•  Extracting and linking of all information 

•  Enriching/constructing ontologies 

 

Construction and enrichment of French biomedical 

terminology 
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Biomedical Term Extraction Ontology Enrichment 
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Biomedical Term Extraction Ontology Enrichment 
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Challenge 
•  Processing of French biomedical data 

•  Transforming heterogeneous data in homogeneous data 

Extraction of biomedical terms from free text 
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Motivation 
Few studies related to French Automatic Term Extraction 
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A) Linguistic measure: 

term1	
  

term2	
  

…	
  

termn	
  

Build Biomedical 
Patterns 

Input: List of UMLS terms:  
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paHern1	
  
paHern2	
  
…	
  

paHernn	
  

Output: List of patterns.  

NN	
  is	
  a	
  noun,	
  NP	
  a	
  proper	
  noun,	
  JJ	
  an	
  adjec/ve,	
  CD	
  a	
  cardinal	
  number,	
  
POS	
  a	
  possessive	
  ending	
  

term1	
  

term2	
  

…	
  

termn	
  

Build Biomedical 
Patterns 

Input: List of UMLS terms:  

A) Linguistic measure: 

PaHern 	
   	
  Frequency 	
  Probability	
  
	
  
NP	
  POS	
  NN	
   	
  3200 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3200/7090	
  =	
  	
  0.45	
  
NN	
  NN	
  NP	
  CD 	
  1430 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1430/7090	
  =	
  	
  0.20	
  
JJ	
  JJ	
  NN	
  CD 	
   	
  	
  	
  810 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  810/7090	
  =	
  	
  0.12	
  
JJ	
  NN	
  NP	
  POS	
  NN 	
  1650	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1650/7090	
  =	
  0.23	
  

	
   	
  	
  
	
   	
  7090 	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1.00	
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B) Statistic measure: 

Part-­‐of-­‐Speech	
  Tagging	
  

Candidate	
  term	
  extrac/on	
  

Ranking	
  of	
  candidate	
  terms	
  	
  

1	
  

2	
  

3	
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Part-­‐of-­‐Speech	
  Tagging	
  

Candidate	
  term	
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  candidate	
  terms	
  	
  

1	
  

2	
  

3	
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Assign each word in a text to its grammatical category (e.g., 
noun, adjective). 

We apply part-of-speech to the whole corpus 

Three tools:  
 

•  Stanford Tagger,  
•  TreeTagger,  
•  Brill’s rules 

Late	
  onset	
  Alzheimer's	
  disease	
  in	
  neuropsychological	
  tests	
  

JJ	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  NN	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  NP	
  	
  	
  	
  	
  	
  	
  	
  	
  POS	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  NN	
  	
  	
  	
  	
  	
  IN 	
  	
  JJ	
  	
  	
  	
  	
  	
  	
  	
  NNS	
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B) Statistic measure: 

Part-­‐of-­‐Speech	
  Tagging	
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  term	
  extrac2on	
  

Ranking	
  of	
  candidate	
  terms	
  	
  

1	
  

2	
  

3	
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Early	
  onset	
  Alzheimer's	
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  tests	
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Early	
  onset	
  Alzheimer's	
  disease	
  in	
  neuropsychological	
  tests	
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Early	
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  disease	
  	
  



Approach	
  

31	
  
Biomedical Terminology Extraction Juan Antonio LOSSIO 

B) Statistic measure: 

Part-­‐of-­‐Speech	
  Tagging	
  

Candidate	
  term	
  extrac/on	
  

Ranking	
  of	
  candidate	
  terms	
  	
  

1	
  

2	
  

3	
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B) Statistic measure: 
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C-value: 

33	
  

C-value: Improves the extraction of longest terms 

Sta2s2cal	
  Methods	
  	
  

soN	
  contact	
   soN	
  contact	
  lens	
  

Source	
  :	
  AutomaKc	
  recogniKon	
  of	
  mulK-­‐word	
  terms:	
  the	
  C-­‐	
  value/NC-­‐value	
  Method.	
  Frantzi	
  K.,	
  Ananiadou	
  S.,	
  
Mima,	
  H.:.	
  Interna/onal	
  Journal	
  on	
  Digital	
  Libraries,	
  vol.	
  3,	
  pp.	
  115-­‐130,	
  (2000)	
  



Approach	
  

34	
  
Biomedical Terminology Extraction Juan Antonio LOSSIO 

C-value: 

34	
  

C-value: Improves the extraction of longest terms 

Sta2s2cal	
  Methods	
  	
  

soN	
  contact	
   soN	
  contact	
  lens	
  

Source	
  :	
  AutomaKc	
  recogniKon	
  of	
  mulK-­‐word	
  terms:	
  the	
  C-­‐	
  value/NC-­‐value	
  Method.	
  Frantzi	
  K.,	
  Ananiadou	
  S.,	
  
Mima,	
  H.:.	
  Interna/onal	
  Journal	
  on	
  Digital	
  Libraries,	
  vol.	
  3,	
  pp.	
  115-­‐130,	
  (2000)	
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B) Statistic measure: 

C-value 

1) 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Alzheimer's	
  disease	
  	
  
2)	
  Early	
  onset	
  Alzheimer's	
  disease	
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Term	
  ranking	
  1	
  

LIDF-­‐value	
  

Term	
  Re-­‐ranking	
  2	
  

TeRGraph	
  

Linguis2c	
  and	
  Sta2s2c	
   Graph	
  
term1	
  

term2	
  

…	
  

termn	
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Approach	
  
TeRGraph:	
  Terminology	
  Ranking	
  based	
  on	
  Graph	
  informaVon	
  

Ver2ces	
  =	
  mul/word	
  terms	
  	
  
Edges	
  =	
  co-­‐occurrence	
  between	
  mul/word	
  terms	
  in	
  the	
  sentences	
  in	
  the	
  corpus.	
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Hypotheses:	
  A	
  term	
  with	
  more	
  neighbors	
  is	
  less	
  representa/ve	
  for	
  a	
  
domain.	
  This	
  means	
  that	
  this	
  term	
  is	
  used	
  in	
  the	
  general	
  domain.	
  

Approach	
  
TeRGraph:	
  Terminology	
  Ranking	
  based	
  on	
  Graph	
  informaVon	
  

Ver2ces	
  =	
  mul/word	
  terms	
  	
  
Edges	
  =	
  co-­‐occurrence	
  between	
  mul/word	
  terms	
  in	
  the	
  sentences	
  in	
  the	
  corpus.	
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Approach	
  
TeRGraph:	
  Terminology	
  Ranking	
  based	
  on	
  Graph	
  informaVon	
  

Ver2ces	
  =	
  mul/word	
  terms	
  	
  
Edges	
  =	
  co-­‐occurrence	
  between	
  mul/word	
  terms	
  in	
  the	
  sentences	
  in	
  the	
  corpus.	
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Approach	
  
TeRGraph:	
  Terminology	
  Ranking	
  based	
  on	
  Graph	
  informaVon	
  

Ver2ces	
  =	
  mul/word	
  terms	
  	
  
Edges	
  =	
  co-­‐occurrence	
  between	
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GENIA	
  

Biomedical Terminology Extraction Juan Antonio LOSSIO 

(EN)	
  	
  =	
  	
  400	
  000	
  words.	
  

Precision: P@k 

Dataset and Protocol 

•  molecular	
  biology,	
  
•  proteins,	
  	
  
•  genes,	
  
•  cells	
  

Composed	
  of	
  2	
  000	
  /tles	
  and	
  abstracts	
  of	
  journal	
  ar/cles	
  that	
  have	
  been	
  taken	
  
from	
  the	
  Medline	
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Extrac/on	
  precision	
  for	
  terms	
  of	
  2	
  and	
  more	
  words.	
  

LIDF-­‐value	
  vs	
  Baseline	
  Measures	
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LIDF-­‐value	
  vs	
  Baseline	
  Measures	
  

Terms	
  of	
  2	
  words	
   Terms	
  of	
  3	
  words	
  

Terms	
  of	
  4+	
  words	
  

Extrac/on	
  precision:	
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Conclusion	
  and	
  Future	
  Work	
  

•  Two new measures for multi-word term extraction 

•  LIDF-value: Linguistic and Statistic measure 

•  TeRGraph: Graph-based measure 

•  These outperform the state-of-the-art reference measures 

Future Work 

•  Enrich our dictionaries 

•  Improve results with web-based measure 

•  Test this approach on other domains: ecology and agronomy 

•  Experiment our proposals on French and Spanish corpora 


