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Abstract

Natural language processing technology is
required to properly access the biomedical
literature. Cognition semantic NLP technology
has unraveled the full complexity of ordinary
English. The architecture of the software and
databases are such that multiple meanings of
ordinary words and synonymy are resolved. To
improve access to MEDLINE, several sources of
biomedical language and acronyms were
incorporated semi-automatically into the
Cognition lexicon. Websites used in these
projects include The Alliance for Cell Signaling
(AfCS) and databases from the website
http://medstract.med.tufts.edu, The Human
Genome Nomenclature Consortium (HGNC), The
United Medical Language System (UMLS) Meta-
thesaurus, and The International Union of Pure
and Applied Chemistry (IUPAC). These websites
were chosen for their vocabulary (terms,
phrases and acronyms), synonyms along with
their the ontological relationships. The Cognition
Search engine uses downward reasoning
synonymy and word morphology to improve
recall. The software also uses word sense
selection and concept clustering which improve
precision. Cognition was employed as a search
engine and the resulting system was used to
read and interpret MEDLINE abstracts. Meaning-
based search of MEDLINE abstracts yields high
precision (estimated at 280%), and high recall
(estimated at >90%), where synonym information
has been encoded. The present implementation
can be found at http://medline.cognition.com.
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1. Synonymy improves recall. Acknowledgments
e.g. CD116 and granulocyte /macrophage- Recall** 0.98 0.54

colony-stimulating factor GM-CSF-R-alpha.

2. Sense disambiguation improves precision.
e.g. MBP stands for both mylein basic protein
and maltose binding protein.

3. Downward reasoning improves recall.
e.g. MAP kinase type ERK and P38 alpha.

4. Morphology improves recall.
e.g. phosphorylate and phosphorylation.

5. Phrase Recognition improves precision.
eg. Pyruvate dehydrogenase kinase.

*Percentage within the top 20 retrievals

**Assume total recall is the total of the
Cognition retrievals

Precision - Specificity of the result.
Recall - Number of relevant retrievals.
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Increased precision
« retrieves fewer irrelevant
documents manages ambiguity

« understands meaning of words and
phrases
Increased recall
« more relevant documents retrieved
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