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What is NER?



NER In Biomedical

Medline - 20Million papers

GenBank

“N-acetylcysteine”
“N-acetyl-cysteine” 
“NAcetylCysteine”

TCF
T-cell factor
Tissue Culture Fluid



Machine Learning Approach



Corpora



Corpora Example



Machine Learning Methods

CRF

HMM

MEMM



TOOLS



GIMLI

● GENETAG
● JNLPBA
● CRF



Evaluation of GIMLI



ChemSpot

● Chemicals can be named in various heterogenous forms.
● Trivial names (e.g. water), brand names (e.g. Voltaren®), (IUPAC) names 

[e.g. adenosine 3  ,5  -(hydrogen phosphate)], generic or family names (e.g. 
alcohols), company codes (e.g. ICI204636), molecular formulas 
(e.g. COOH) and identifiers of various databases. 

● Abbreviations introduce a lot of synonyms
● Error prone to; brackets, whitespaces, spelling errors, 

tokenization errors.
● e.g. methylamine and menthylamine

IUPAC=International Union of Pure and Applied Chemistry 



ChemSpot

Hybrid system that uses both CRF and Dictionary

● Cover the different naming conventions for entities commonly subsumed 
under the term ‘chemical’. 

● CRF for IUPAC entities since morphologically more complex than other 
chemical entities 

● Dictionary for brand names, drugs and small molecules since these hardly 
follow any rule and are best captured by an exhaustive dictionary 



CRF

● Sentence boundaries not 
defined in the corpus

● Better than HMM
● Better than MEMM

○ Label bias problem
● Tagging uses Viterbi Algo.

Dictionary

● Search is slow
○ 260 393 concepts 
○ 1 378 808 terms

● LINNAEUS 
○ Deterministic finite 

state automata
○ Linear time



Dictionary



Comparison with Other Tools



State of the Art

● Gimli => Gene and protein NER
● Chemspot => Chemical, protein and other IUPAC NER
● For statistical approaches

○ CRF > MEMM > HMM
○ HMM - Limited features
○ MEMM - Label bias problem
○ CRF overcomes the problem  by a global normalizer

● Deep learning emerged in many fields
● No tools in Biomedical NER yet!



Evaluation

● Data is trained over %80 and tested over %20
● In some cases K-fold cross validation
● Metrics used are;

○ Precision: 
○ Recall: 
○ F-measure: Harmonic mean of precision & recall



Usecases

● Relation extraction 
○ Protein to protein (PPI)

■ “The distribution of actin filaments is altered by profilin overexpression,” 
the interaction between protein entities “actin” and “profilin” would be 
extracted 

○ Some other interactions gene/disease, protein/chemical
○ Helps scientist in drug development

● Classification 
● Topic modeling



Conclusion

● Important part of NLP
● Essential for real world tasks and medicine development
● CRF is mostly used
● Room for improvement - deep learning ?



Thank you for listening…


