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What Is knowledge discovery?

» Knoewledge Discovery. IS

“the nontrivial process of
Identifying valid, novel,
potentially useful, and
tltimately, Understandaile
patterns in data™
(Fayyad; Platetsky/=Shapire, a2nd
Sy 1996):.



Background: Literature Mining for
knowledge discovery.

¢ Information overload

o Milliens; off journall articles recording
sclentific Hindings

» Nerone can read them' alls need
aliiemated 2P PreaCHES



Contribution of Swanson

¢ “Undiscovered public knewledge™
¢ “non-interactive literatures”
¢ A-B-C model



Past work: Swanson and others
Who use co-occurence

& S\Wwanson
— pased on keywords in titles

¢ Others
— MeSH terms
— Viapping text te: UVIES Concepts

In both cases the size of the domain is a problem.



Approach in this paper

¢ Use the A — B — C model as a basis
— Choose the A terms

— Literature mining toe find asseciations te
A terms (B entities)

— Query. B elbjects to find relationships te
OLhREr ehjects — €

— Leek at Implicit (met explicit) A-C
relaticnships

— Rankrelaticnships terfine the
statistically/ exceptional  GRes



The A Set

¢ Data Sources:

— OMIM - diseases and clinical
Phenotypes

— HGNC - genes
— [Lecuslink - genes
— MeSHE - chemical compoeunds and dirigs

¢ 33,539 Unigue: ehjects (85,234
IRCIUEING SYRGRYIIS)




ldentify Relationships

¢ Co-occurrence in MEDLINE record
— Abstract
—sentence

¢ Caveat — co-eccurrence may. not
always the existence oi a bielegically,
meaningfiul relatienshie

» Need a way, te estimate the
INPEKIEANGCE Bff COEECCUNERCE



Importance of Co-occurrence

¢ Fuzzy legic — not O or 1, somewhere
N between

& Score based on freguency.

¢ Calculate expected value based on
relative conmectivity,

— ASsUme a randem Retwerk
— Hoew falf dees this) relaticnship deviate



Implementation: estimate of
precision and recall

¢ (Why are they putting this section
here?)

¢ Iln general, precision and recall
measurements are difficult in text-
aallallnle
— Goldf standarad
— lESt conpus



Precision

» Manual estimation based on sample

¢ Looked at 25 randomly selected
MEDLINE records

— Found that 2 elbjects co-menticned
Withinr the same Sentence Were more
lIkely related (68%0) than el9jects
menbiened IR anstract (55%06)

— Sentence co-mentions alone misses
relatienships (45%6)



Trvial vs. non-trivial relationships

¢ Found nen-persistent relationships

— In first halt of MEDLINE but not In
second half

— Assumed false or not Interesting
relationships

¢ Rates similar ter pewer decay
fuRction

¢ Decided OK to use as error
o)fe)orzle)] ]y



Recall

& Studied recall rates using abstracts vs. full
text articles

— Chose 4 objects, one of each type, had to have
2 review articles in last 3 yrs

— Compared eljects

¢ Results

— 30 ehjects In the literature noet 1N datalase,, for
ValreUS KEaSEnS

— 147 oeff 161 eljects In datanase: (78%0)

— 980956 could have been because terms were In
alsthacts) (SpPelling’ erroers)



Processing MEDLINE records

¢ 12.037, 763 MEDLINE records

¢ Created a network of 3,482,204
Unigue relationships between ebjects

o Viany: eljects had 2 Righ Rumber of
CONNECHENS — UnRwWieldy, RUmIEr

» Needed e’ rank petential significance
¥ Os/EXp calcllated



Cardiac Hypertrophy.

¢ An example — why?

¢ Looked at compounds with 1mplicit
relationships te cardiac hypertrophy.

¢ Choelepremazine ranked high

¢ Mouse trials showed CPZ lowers
hypertrophy.

9 A relaticnship BEWEER Cakalac
Y PErrEPY/CPZ net mentened
previeusiy iRt lierature



Discussion

¢ A new relationship was found

» Shortcoemings off method
— Einding uninteresting relationships

— [ime consuming te find nature: of
relatienship

— Comparison e randem: newwoerk model
ASSUIMES texit IS NenErRancdem:. IS It?

—Viethed has Uity astipfermaticn
INCREASES



Comments

¢ Confusing paper
— Structure
—Formulas

— GIDB and Genome: Ontelogy. — Were they.
used?

9 \Why: cardiac hypertrephy? Did i
COMmE: te the! tep) 1R results e Was! IS
erginaliy/a diSease et Interest:?



Text Mining Issues

¢» Evaluation; ofi methods —
precision/recall

¢ [he hiuman component — semeone
must decide Whether connection Is
Interesting and! potentially: useifiul

¢ Collaboration



