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Introduction
ÂMEDLINE: one of the most important 

informatics systems ever constructed

ÂReflects importance of literature

ÂComplexity, size of literature make it difficult to 

find the most relevant, useful articles

ÂAutomated, semi-automated tools have been 

developed to identify high quality articles

ÂPurpose: Improve the usability and 

performance of information retrieval 

techniques with machine learning methods
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Focus 1: Topic-sensitivity

1. Analyze topic-sensitivity of evaluation 

methods for journals, articles, websites
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Focus 2: Citation Count Prediction

2. Is it feasible to predict the citation count 

of an article using only information available 

at the time of publication?
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Focus 3: Automatic Classification of Citations

3. Is it feasible to automatically identify 

instrumental citations?
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Focus 1: Topic Sensitivity
ÂPurpose: analyze topic-sensitivity of evaluation 

methods

ÂPrevious work focused on overall performance

ÂPerformance on specific topics unknown

ÂBenefits:

ÂRaise awareness of issue

ÂProvide alternatives that consider topic or not 

vulnerable to this issue
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Evaluating Journal Quality
ÂImpact Factor

ÂMeasures citation rate regardless of publication 

size or frequency

ÂTopic-Specific Impact Factor

ÂRestrict to articles related to given topic

ÂñImpact factorò of subset of journalôs articles

Number of citations in year  to journal items
published in years ( 1) and ( 2)

= 
Number of journal articles

published in years ( 1) and ( 2)
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Experimental Design
Â Identified matching MEDLINE records

Â Topic: 8 general topics

Â Journal: 6 journals

Â Year: 2004, 2003

Â Retrieved citation counts and journal impact 

factor from ISI Web of Science

Â Calculated topic-specific impact factors for all 

journals, topics, and years
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Results
ÂVariability shown by ranking reversals

ÂCases where higher impact journal had lower 

topic-specific impact factor

Â10 reversals out of 120 comparison
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Results
ÂWide variability shown by differences between 

impact factor and topic-specific impact factors

Topic Minimum Median Maximum
Interquartile 

Range

Cardiology 0.09 2.04 17.35 11.58

Endocrinology 0.56 2.09 25.99 15

Gastroenterology 0.33 2.15 35.72 2.92

Hematology 1.31 5.02 10.96 7.53

Medical Oncology 0.23 1.46 10.75 5.61

Nephrology 0.13 6.04 10.64 5.55

Pulmonary Disease 0.45 0.99 11.64 5.1

Rheumatology 1.73 6.86 30.79 12.38

Interquartile range is a measure of 

dispersion and is the difference 

between the first and third quartiles.
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Finding High-quality Articles
ÂClinical Query Filters

ÂManually constructed Boolean queries of terms 

from MEDLINE record

ÂOptimized for sensitivity, specificity

Â (randomized controlled trial [Publication Type] OR 

(randomized [Title/Abstract] AND controlled 

[Title/Abstract] AND trial [Title/Abstract]))

ÂMachine Learning Method

ÂSupport Vector Machine (SVM) models

ÂPerforms well in categorizing text and identifying 

high-quality articles



12

Experimental Design

Â ACP Journal Club: corpus, gold standard

Â Experts review the best journals in internal 

medicine, identify high-quality articles 

Â Selected 18 topics based on MeSH terms

Â Compute topic-specific performance

Â Compare to overall performance
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Clinical Query Filters Results
ÂPerformance measured by sensitivity, specificity

ÂDifferences between overall and topic-specific 

sensitivity, specificity varied greatly
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SVM Models Results
ÂPerformance measured by area under the 

receiver operating characteristics curve (AUC)

ÂMore stable results for differences between 

overall and topic-specific AUC
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Evaluating Websites
ÂPageRank

ÂHigh quality pages link to other high quality pages

ÂModels user behavior as random surfer that 

follows link arbitrarily or jumps randomly to 

another page
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Experimental Design
ÂSelected sites and topics from WebBase

ÂCDC: Genomics, NCBDDD, NCIDOD, NIP, 

Tobacco

ÂNCI: Breast, Cervix, Colon, Lung, Prostate

ÂComputed PageRanks before, after topic 

isolation

ÂMeasured similarity in rankings with Ksim metric

ÂFraction of consistent pairwise ranking 

comparisons between two sets of rankings 
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Results
ÂStability of rankings dependent on how often 

pages linked to pages outside of topic

Domain Topic
Ksim for 

Topic subset

Fraction of links 

within same topic
Genomics 0.97 0.85

CDC NCBDDD 0.87 0.71

NCIDOD 0.79 0.76

NIP 0.87 0.83

Tobacco 0.94 0.87

Breast 0.71 0.32

NCI Cervix 0.74 0.42

Colon 0.72 0.37

Lung 0.76 0.36

Prostate 0.7 0.32
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Focus 2: Prediction of Citation Counts

ÂCitation count: higher quality papers receive 

more citations

ÂSimple, efficient, intuitive method

ÂLimitations: difficulties comparing papers for 

different topics or time periods
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Purpose
ÂCan we predict citation count as a measure of 

the long term impact of papers at the time of 

publication?

ÂBenefits:

ÂAccelerate research

Â Improve understanding of factors influencing 

citation behavior
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Related Work
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Framing the Problem: Text Categorization

1. Build or utilize existing training corpora


