


Named	  En*ty	  Recogni*on	  (NER)	  
•  Named	  en*ty:	  an	  atomic	  element	  in	  text	  
belonging	  to	  predefined	  categories	  	  

•  E.g.	  names	  of	  persons,	  organiza*ons,	  loca*ons,	  
proteins	  
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Challenges	  in	  NER	  

•  Varia*on	  of	  NEs	  –	  e.g.	  John	  Smith,	  Mr	  Smith,	  John.	  
•  Ambiguity	  of	  NE	  types	  
–  John	  Smith	  (company	  vs.	  person)	  
– Washington	  (person	  vs.	  loca*on)	  
– 1945	  (date	  vs.	  *me)	  
– May	  (person	  vs.	  month)	  

•  Ambiguity	  with	  common	  words,	  e.g.	  “may”	  
or	  “the”	  is	  a	  protein	  name	  



3	  Methodological	  Approaches	  for	  NER	  
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1)	  Regex	   Hand-‐wriUen	  regexes	  for	  	  
complex	  but	  regular	  en**es.	  
Example:	  measures	  (units	  and	  numbers,	  ra*os)	  

2)	  Lexicon	   Matches	  occurrences	  of	  lexical	  entries	  in	  text.	  
Some	  preprocessing	  (stemming,	  rewri*ng,	  	  
synonyms)	  to	  increase	  matching.	  
Example:	  brain	  regions	  

3)	  Machine	  	  	  	  	  
	  	  	  	  	  Learning	  

ML	  models	  (MaxEnt,	  HMM,	  condi*onal	  random	  fields	  
CRF),	  trained	  and	  evaluated	  on	  corpus.	  Feature	  
selec*on	  based	  on	  domain	  knowledge.	  Requires	  
(costly)	  annotated	  data	  
Example:	  brain	  region	  



BioNLP	  
•  NLP	  in	  the	  biomedical	  domain,	  e.g.:	  
–  iden*fy	  NEs	  (proteins/gene,	  species,	  methods,	  …)	  
– extract	  events	  (protein-‐protein	  interac*ons,	  …)	  
– create	  a	  knowledge	  base	  of	  the	  concentra*ons	  of	  
proteins	  in	  the	  different	  brain	  cell	  types	  

•  Why	  is	  BioNLP	  important?	  
– Most	  valuable	  knowledge	  in	  text	  form	  within	  papers	  
– 1	  new	  paper	  each	  minute	  on	  PubMed	  (average)	  
– Synonyms,	  Homonyms,	  New	  terms	  
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2nd	  Approach:	  
Lexicon-‐based	  NER	  	  
to	  extract	  Brain	  Regions	  
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1. Whitetext	  annotated	  corpus,	  for	  valida*on	  
2. Neuronames	  lexicon	  
3. UIMA	  dic*onary	  lookup	  tool,	  to	  annotate	  
corpus	  with	  lexicon	  

	  



NeuroNames	  as	  a	  Lexicon	  
•  integrated	  nomenclature	  for	  structures	  in	  the	  brain	  
and	  spinal	  cord	  	  

•  four	  species:	  human,	  macaque,	  rat	  and	  mouse	  
•  >	  15,000	  neuroanatomical	  terms	  
•  550	  primary	  structures	  with	  hierarchical	  rela*ons	  	  to	  
all	  other	  structures	  

•  standard	  English	  and	  La*n	  names	  for	  >	  850	  
structures	  

•  acronym	  	  
•  9,000	  synonyms	  	  
•  alternate	  defini*ons	  (homonyms)	  	  
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NeuroNames	  as	  a	  Lexicon	  
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WhiteText	  Annotated	  corpus	  
•  annotated	  corpus	  of	  brain	  regions	  	  
•  1377	  PubMed	  abstracts	  from	  	  
Journal	  of	  Comp	  Neurology	  

•  17’585	  brain	  region	  men*ons;	  	  
abbrevia*ons	  expanded	  

•  IAA	  (evaluated	  on	  subset	  of	  docs)	  
90.7%	  and	  96.7%	  for	  strict	  and	  lenient	  matching	  
respec*vely	  	  
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WhiteText	  Annotated	  corpus	  
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UIMA	  ConceptMapper	  
•  dic*onary	  lookup	  tool	  
•  configura*on	  (more)	  
–  caseMatch:	  	  

•  ignoreall	  -‐	  fold	  everything	  to	  lowercase	  for	  matching	  
•  insensi*ve	  -‐	  fold	  only	  tokens	  with	  ini*al	  caps	  to	  lowercase	  
•  digipold	  -‐	  fold	  all	  (and	  only)	  tokens	  with	  a	  digit	  
•  sensi*ve	  -‐	  perform	  no	  case	  folding	  	  

–  StopWords:	  a	  list	  of	  words	  to	  be	  ignored	  in	  dic*onary	  lookups	  
–  Stemmer:	  stemmer	  class	  to	  use	  before	  matching	  
–  OrderIndependentLookup:	  If	  "True",	  "foo	  bar"	  would	  equal	  "bar	  
foo"	  

–  SearchStrategy:	  
•  Con*guousMatch	  -‐	  longest	  match	  of	  con*guous	  tokens	  	  
•  SkipAnyMatch	  -‐	  longest	  match	  of	  not-‐necessarily	  con*guous	  tokens	  	  
•  SkipAnyMatchAllowOverlap	  -‐	  longest	  match	  of	  not-‐necessarily	  con*guous	  
tokens	  	  

–  FindAllMatches:	  If	  False,	  only	  the	  longest	  matches	  are	  found	  12	  



3rd	  Approach:	  
CRF-‐based	  NER	  	  
to	  extract	  Brain	  Regions	  
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1. Whitetext	  annotated	  corpus,	  for	  valida*on	  
2. Mallet	  CRF	  library	  to	  train,	  evaluate	  and	  
perform	  inference	  

3. Feature	  engineering	  



Supervised	  Classifica*on	  
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hUp://nltk.googlecode.com/svn/trunk/doc/
images/supervised-‐classifica*on.png	  

source:	  NLTK	  	  





Feature	  Engineering	  
Text-‐based	   Lexicon-‐based	   Regexes-‐based	  

text	   common	  brain	  region	  prefixes	   areas,	  spine	  

lemma	   neurological	  direc*ons	   substring	  
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Window:	  2	  before,	  2	  aser	  


