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Motivation and Research Focus

}End goal is to support evidence based medicine 

through improving access to high quality medical content.

}Methodology is to build machine learning models to filter 

the primary literature and the world wide web for the 

highest quality documents in pre-specified content 

categoriesand according to user queries.

}Comparisons to citation analysis and state-of-the-art 

search engines

}Multi-modal evaluation of the resulting search 

technology.



Conceptual Overview of Core 

Model Building & Evaluation



Basic Framework ðText Categorization

Labeled

Examples

Unseen 

Examples

Labeled



Gold Standard Construction



Gold Standard for Quality and Content

ÅLeverage published meta-

journals.

ÅApply Explicit Criteria for 

Inclusion.



Treatment Selection Criteria

}The treatment criteria -ACP journal club

}òRandom allocation of participants to comparison groups.ó

}ò80% follow up of those entering study.ó

}òOutcome of known or probable clinical importance.ó

Purpose and Proc. ACP Journal, 1999. 131(1): p. A15. 



Etiology Selection Criteria

} In studies of etiology, good design is:
} exploration of the relation between exposures and putative clinical 

outcomes. 

} prospective data collection with clearly identified comparison groups for 
those at risk for the outcome of interest (in descending order of 
preference from randomized controlled trial, quasi-randomized 
controlled trial, nonrandomized controlled trial, cohort studies with 
case-by-case matching or statistical adjustment to create comparable 
groups, to nested case-control studies. 

} masking of observers of outcomes to exposures (criterion assumed to 
be met if outcome is objective, i.e., all-cause mortality, objective test). 

Purpose and Proc. ACP Journal, 1999. 131(1): p. A15. 



Diagnosis Selection Criteria

} inclusion of a spectrum of participants, some but not all of whom have the 

disorder or derangement of interest. 

} objective diagnostic ("gold") standard (e.g., laboratory test not requiring 

interpretation) OR current clinical standard for diagnosis (e.g., a venogram 

for deep venous thrombosis), preferably with documentation of 

reproducible criteria for subjectively interpreted diagnostic standard (i.e., 

report of statistically significant measure of agreement beyond chance 

among observers). 

} each participant must receive both the new test and some form of the 

diagnostic standard. 

} interpretation of diagnostic standard without knowledge of test result. 

} interpretation of test without knowledge of diagnostic standard result.



Prognosis Selection Criteria

}inception cohort of individuals, all initially free of the 

outcome of interest. 

}follow-up of at least 80% of patients until the occurrence 

of a major study endpoint or to the end of the study.



Journals Selected to Build Corpora.
} Age and ageing

} AMERICAN JOURNAL OF CARDIOLOGY

} AMERICAN JOURNAL OF EPIDEMIOLOGY

} AMERICAN JOURNAL OF GASTROENTEROLOGY

} AMERICAN JOURNAL OF MEDICINE

} AMERICAN JOURNAL OF PUBLIC HEALTH

} AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE 
MEDICINE

} ANNALS OF EMERGENCY MEDICINE

} ANNALS OF INTERNAL MEDICINE

} ANNALS OF MEDICINE

} ARCHIVES OF FAMILY MEDICINE

} ARCHIVES OF INTERNAL MEDICINE

} ARCHIVES OF NEUROLOGY

} ARTHRITIS AND RHEUMATISM

} BRITISH MEDICAL JOURNAL

} BRITISH JOURNAL OF GENERAL PRACTICE

} CANADIAN MEDICAL ASSOCIATION JOURNAL

} CANADIAN JOURNAL OF CARDIOLOGY

} CANADIAN JOURNAL OF GASTROENTEROLOGY

} Chest

} Circulation

} CLINICAL AND INVESTIGATIVE MEDICINE

} CRITICAL CARE MEDICINE

} Diabetes Care 

} Gastroenterology

} Gut

} Heart

} Hypertension

} J Am Board Family Practice 

} JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

} JOURNAL OF THE AMERICAN GERIATRICS SOCIETY

} JOURNAL OF THE AMERICAN MEDICAL INFORMATICS 
ASSOCIATION

} JOURNAL OF CLINICAL EPIDEMIOLOGY

} JOURNAL OF FAMILY PRACTICE

} JOURNAL OF GENERAL INTERNAL MEDICINE

} JOURNAL OF INFECTIOUS DISEASES

} JOURNAL OF INTERNAL MEDICINE

} JOURNAL OF NEUROLOGY NEUROSURGERY AND 
PSYCHIATRY

} JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

} Lancet

} MEDICAL CARE

} MEDICAL JOURNAL OF AUSTRALIA

} NEW ENGLAND JOURNAL OF MEDICINE

} Neurology

} Pain

} Spine

} Stroke

} Thorax



Building Corpus 1

Treatment and Etiology Categories

Downloaded all articles from the journals 
in the publication time period.

Review ACP Journal from 8/1998 to 
12/2000 for articles that are cited by the 
ACP in the journal time period.

+ +

12/2000
8/1998 9/1999



Building Corpus 2

Prognosis and Diagnosis Categories

12/2000
8/1998 9/1999

Lengthened the publication time period.

Lengthened the journal time period.

12/2001

8/1998 8/2000

+ +



ACP Journal Club Corpus

Treatment Etiology Diagnosis Prognosis

Corpus Used Corpus 1 Corpus 1 Corpus 2 Corpus 2

Positive Articles 379 205 102 74

Negative Articles 15407 15581 34864 34836

2.5% 1.3% 0.3% 0.2%



Converting documents to 

components



A Representation for the Examples

1

2

3

4



title_clinical, title_significant, 

title_cerebrospinal, title_fluid 

retrospective, level, 

metabolites, malaria, severe

pt_Clinical Trial, 

pt_Randomized Controlled Trial

mh_Malaria, Cerebral; mh_Malaria, 

Cerebral/cerebrospinal fluid, 

mh_Malaria, Cerebral/drug therapy



Document Preparation

} òThe clinical significance of cerebrospinal.ó

Representation

} òTheó, òclinicaló, òsignificanceó, òofó, 
òcerebrospinaló

Stop word removal

} òClinicaló, òSignificanceó, òCerebrospinaló

Porter Stemming (i.e. getting the roots of words)

} òClinic*ó, òSignific*ó, òCerebrospin*ó

Word encoding

} Encoded using a log frequency with 
redundancy weighting scheme.



Support Vector Machines



Linear Support Vector Machine
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Classifying Unseen Examples
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Non-linear Support Vector Machine

Var1

Var2 Constructed 

Feature 1

Find function (x) to map to 

a different space

Constructed 

Feature 2



Specific Parameters

}Linear Kernel

}Cost ð[0.1, 0.2, 0.4, 0.7, 0.9, 1, 5, 10, 20, 100, 1000]

}Polynomial Kernel

}Cost parameter ð[0.1, 0.2, 0.4, 0.7 0.9, 1, 5, 10, 20]

}Degree of Kernel ð[1,2]

}Costs applied proportional to the priors in the data.



Performance Estimation



Evaluating the Model

10 fold cross validation

15803 
articles

train

validation

test

10 fold cross
validation to estimate
performance and error



Model Interpretation



Interpreting Models

ÅReceive Operating Curves

ÅArea Under the Curve

Centor RM. The Use of ROC 

Curves and Their Analyses. 

Med Decis Making 

1991;11(2):102-106.



Example Receiver Operating Curves

Perfect Separation 

Area Under the 

Curve ~ 1.0

Okay Separation 

Area Under the 

Curve ~ 0.8

Random Separation 

Area Under the Curve 

~ 0.5





Review
Labeled

Examples

Unseen 

Examples

Labeled

1 Learning Algorithms

ÅSupport Vector Machines


