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Introduction

A MEDLINE: one of the most important
Informatics systems ever constructed

A Reflects importance of literature

A Complexity, size of literature make it difficult to
find the most relevant, useful articles

A Automated, semi-automated tools have been
developed to identify high quality articles

A Purpose: Improve the usability and
performance of information retrieval
technigues with machine learning methods



Focus 1: Topigsensitivity

N

1. Analyze topic-sensitivity of evaluation
methods for journals, articles, websites



Focus 2: Citation Count Prediction
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Cita-tivﬁo'r‘le”ount = 1000 Citation Count = 3

2. 1s it feasible to predict the citation count
of an article using only information available
at the time of publication?



Focus 3: Automatic Classification of Citatior

Instrumental Instrumental
Citation Count =0 Citation Count = 3

3. Is it feasible to automatically identify
Instrumental citations?



Focus 1: Topic Sensitivity

A Purpose: analyze topic-sensitivity of evaluation
methods

A Previous work focused on overall performance
A Performance on specific topics unknown

A Benefits:
A Ralse awareness of issue

A Provide alternatives that consider topic or not
vulnerable to this issue



Evaluating Journal Quality

A Impact Factor

A Measures citation rate regardless of publication
size or frequency

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

Number of journal articles
published in years (y -1) and (y - 2)

A Topic-Specific Impact Factor
A Restrict to articles related to given topic
AAl mpact factoro of subs

v



Experimental Design

AN

A ldentified matching MEDLINE records
A Topic: 8 general topics

A Journal: 6 journals

A Year: 2004, 2003

A Retrieved citation counts and journal impact
factor from ISI Web of Science

A Calculated topic-specific impact factors for all
journals, topics, and years



Results

A Variability shown by ranking reversals

A Cases where higher impact journal had lower
topic-specific impact factor

A 10 reversals out of 120 comparison
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Results

A Wide 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. 10



Finding Highquality Articles
A Clinical Query Filters

A Manually constructed Boolean queries of terms
from MEDLINE record

A Optimized for sensitivity, specificity
A (randomized controlled trial [Publication Type] OR

(randomized [Title/Abstract] AND controlled
[Title/Abstract] AND trial [Title/Abstract]))

A Machine Learning Method
— A Support Vector Machine (SVM) models

A Performs well in categorizing text and identifying
high-quality articles
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Experimental Design

Vo

A ACP Journal Club: corpus, gold standard

A EXxperts review the best journals in internal
medicine, identify high-quality articles

A Selected 18 topics based on MeSH terms
A Compute topic-specific performance
A Compare to overall performance
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Clinical Query Filters Results

A Performance measured by sensitivity, specificity

A Differences between overall and topic-specific
sensitivity, specificity varied greatly

Sensitivity Specificity

Op“f'c‘)‘r'ze" Category Min  Median  Max IGR Min Median  Max IQR
Diagnosis 0.02 0.02 015 _ 0.0013 0.015 0087 023 0.097

. Etiology 0.028 0.07 0.07 0 0.00047  0.059  0.22 0.10
Y [Prognosis _ 0.031 0.1 057 0.15 ]| 0.0029 0053 0.18 0.042
Treatment  0.0035  0.01 0026  0.0025 | 00027 0030 017 0.053

Diagnosis - - - - - - - -

. Etiology 0.16 0.34 0.49 0.28 0.0066 013  0.31 0.086
paiciy Prognosis 0.11 0.24 0.52 0.33 0.030 0099 022 0.035
Treatment  0.034  0.053  0.07 0.023 | 000037 0048  0.13 0.033
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SVM Models Results

A Performance measured by area under the
receiver operating characteristics curve (AUC)

A More stable results for differences between
overall and topic-specific AUC

Category Min. Median  Max. IQR
Diagnosis 0.0083 0.038 0.04 0.012
Etiology 0.0027 0.028 0.13 0.05
Prognosis 0.0041 0.045 0.10 0.065

Treatment 0.00054 0.0040  0.041 0.007/8
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Evaluating Websites

A PageRank
A High quality pages link to other high quality pages
A Models user behavior as random surfer that

follows link arbitrarily or jumps randomly to
another page

A B
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Experimental Design

A Selected sites and topics from WebBase

A CDC: Genomics, NCBDDD, NCIDOD, NIP,
Tobacco

A NCI: Breast, Cervix, Colon, Lung, Prostate

A Computed PageRanks before, after topic
Isolation

A Measured similarity in rankings with Ksim metric

A Fraction of consistent pairwise ranking
comparisons between two sets of rankings
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Results

A Stability of rankings dependent on how often
pages linked to pages outside of topic

Domain  Topic K_sim for F_rac;tion of Iinkg
Topic subset 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




Focus 2: Prediction of Citation Counts

A Citation count: higher quality papers receive
more citations

A Simple, efficient, intuitive method

A Limitations: difficulties comparing papers for
different topics or time periods
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Purpose

A Can we predict citation count as a measure of
the long term impact of papers at the time of
publication?

A Benefits:

A Accelerate research

A Improve understanding of factors influencing
citation behavior
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Related Work

Citation Analysis Literature
21300 Articles

Biomedicine
2658 Articles

Predicting Citation Count
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Framing the Problem: Text Categorizatic
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