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The challenge: 
Author name disambiguation
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MedlineScopus

ReCiter

Retrieve 
new 

records?

Retrieve from local folder

no

Candidate article list

New faculty hired and 
assigned CWID (unique 

identifier)

Enterprise 
Directory

Translate name into 
multiple search 

queries

pubmedSearchQuery

Retrieve first and last 
name(s) from rc_identity

targetName

Phase 1 clusteringInformation Retrieval

Download article data from scholarly databases; retrieve author data from 
institutional databases

Sort articles into piles where each pile contains articles 
written by a unique author. When determining whether to 
add an article to an existing pile, ReCiter currently calculates 
cosine similarity of co-author names and keywords; the 
article is added to candidate pile if cosine similarity exceeds 
a threshold. Additional scores are to be added.

Retrieve known prior 
affiliations, journals, 

keywords

To be completed

Completed

 Data type 
coloring

Person

Grant

Journal

Keyword

Retrieved from ReCiter:
First and last name

Supplied to ReCiter from 
Enterprise Directory:
• Preferred name
• Year of terminal 

degree
• Co-investigators on 

grants

Retrieved from Scopus:
Target author institutional affiliation
Co-author institutional affiliations

scopusTargetAuthorAffiliation
scopusCoAuthorAffiliation

Output

Output preliminary calculations, scores from phase 
one clustering, scores from phase two matching, 
and clustering results for all articles input.

Calculate similarity threshold for articles 
to be clustered

E

E Appears in error 
analysis output

E To appear in error 
analysis output
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E

E

E

Determine geographic location of author 
affiliation

E

Retrieve grant numbers 
from rc_identity_grant

Preprocessing

Data on target author 
from institutional records

yes

Select most complete article, create first 
cluster

Select next most complete article

Pair each PMID with the number of the 
cluster to which it is assigned

clusterArticleAssignedto

Retrieve keywords from affiliation

Separate and maintain two groups: 
author affiliation and co-author affiliation

Eliminate stop words

Lemmatize

Create author affiliation keyword vector 
and co-author affiliation keyword vector

Identify affiliation keywords

Retrieve keywords from article title, 
journal title, and MeSH major terms

Eliminate stop words

Lemmatize

Create vector

Identify topic keywords

Score based on presence of:
• Complete first name
• Three or more MeSH major terms
• Scopus affiliation ID of target author
• E-mail of target author
• Affiliations for all authors
• Three or more co-authors

Sort by completeness

Score and sort by completeness
E

If score exceeds threshold, add article to 
pile; otherwise, create new cluster

clusterOriginator

Distinguish between target author and 
co-authors

Decrease likelihood of cluster 
assignment for common names

targetAuthorNamePhaseOneScore

A. Target author name 

E

#23: Design plan for 
handling cases 
where a person has 
more than a certain 
number of 
publications

#92: Manage 
maiden name 
lookups

#90: Look up articles 
in PubMed by grant 
number and last 
name

#69: Improve 
computation time for 
ReCiter, especially 
for people with 
common names

#95: Output a 
human-readable 
explanation for why 
a publication is 
matched to an 
individual

#93: Get preferred 
name from 
Enterprise Directory

Michael Bales, Paul Albert, Jie Lin, and Stephen Johnson, Weill Cornell Medical College

Identify keywords, sort articles by 
completeness, calculate similarity 
thresholds for articles, and determine 
geographic location of author affiliation

Calculate similarity of target article to 
candidate cluster based on topic 

keywords taken from journal title, MeSH 
major terms, and article title.

topicKeywordMatchingPhaseOneScore

E

Calculate similarity of current article to 
candidate clusters based on journal 

name similarity

journalSimilarityPhaseOneScore

Calculate similarity of current article to 
candidate clusters based on year of 

publication

yearSimilarityPhaseOneScore

Multiply similarity scores by constant 
values, combine into a single score

E

true/false negative/positive, 
according to gold standard
author’s institutional identifier
full name as recorded in rc_identity
query used to identify candidate 
articles

status:

cwid:
targetName:

pubmedSearchQuery:

Information retrieval

unique ID assigned to 
publications in Medline
title of article
full name as recorded in rc_identity
year of publication

pmid:

articleTitle:
fullJournalTitle:

publicationYear:

Preprocessing

affiliation of target author in 
Scopus
affiliation of co-author in Scopus
affiliation of author in PubMed
affiliation of co-author in PubMed

scopusTargetAuthorAffiliation:

scopusCoAuthorAffiliation:
pubmedTargetAuthorAffiliation:

pubmedCoAuthorAffiliation:
articleTopicKeywords: MeSH terms

A “*” when an article starts a cluster; else null
Target author name in cluster versus in candidate article

clusterOriginator:
targetAuthorNamePhaseOneScore:

Phase one clustering: clustering results and scores

Phase two matching: matching scores

Similarity threshold in phase two

Number of the cluster to which the article was assigned
Number of articles in the cluster to which the article was 
assigned

Whether the cluster was selected in phase two matching
phaseTwoSimilarityThreshold:

clusterArticleAssignedto:
countArticlesInAssignedCluster:

clusterSelectedInPhaseTwoMatching:

Phase two matching: scoring results

Scores are assigned to co-authors indicating whether or not 
they are affiliated with institutions where researchers frequently 
collaborate with WCMC researchers; scores are weighted by 
institution and averaged across co-authors (issue #47)

Score indicating whether co-authors in the cluster match the 
names of the target author’s co-investigators on grants

Score indicating whether any articles in the candidate cluster 
match one or more of target author’s known grant numbers 
(issue #89)

Score to indicate probability the articles in the cluster belong 
to the target author, based on journal similarity (issue #21, 
issue #60)

coauthorAffiiliationScore:

knownCoinvestigatorScore:

fundingStatementScore:

defaultDepartmentJournal
SimilarityScore:

Score to indicate probability the articles in the cluster belong 
to the target author, based on year of publication and year of 
target author’s terminal degree (issue #40)

terminalDegreeScore

Score indicating whether target author is affiliated with 
institution where researchers frequently collaborate with 
WCMC researchers; score is weighted by institution (issue 
#49)

targetAuthorAffiiliationScore:

Score indicating string match between target author’s 
departmental affiliation and affiliation of target author in 
Medline

departmentOfAffiliationScore:

Matching score based on cosine similarity between 1) target 
author’s board certifications, department names, and MeSH 
major terms, and 2) MeSH major terms, article titles, and 
journal titles for articles in the cluster

keywordMatchingScore:

#71: Improve error 
analysis output 

Jie

#59: Use first name 
for phase one 
clustering and phase 
two matching

Jie

Paired PMIDs and cluster numbers

countArticlesAssignedCluster

E

Priority

Retrieved from Medline:
• Article title (articleTitle)
• MeSH major topics 

(articleKeywords)
• Author names
• Funding statement
• Journal name (fullJournalTitle)
• Year (publicationYear)
• Author institutional affiliations 

(pubmedTargetAuthorAffiliation)
• Co-author institutional affiliations 

(pubmedCoAuthorAffiliation)

#21: Use journal 
similarity for phase 
one and two 
matching.

#83: If a candidate 
article is published in 
a journal and the 
cluster contains that 
journal, increase the 
score for a match

Gemini

#84: Match on vector 
of keywords taken 
from the article title, 
journal title, and 
keywords from 
MeSH major

#17: Implement 
stemming or 
lemmatization of 
terms used in phase 
one clustering

#91: Investigate 
whether ideal 
similarity threshold is 
related to the 
number of records 
returned by 
"LastName, 
FirstInitial" searches

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

#43: Add author's 
known prior 
institutional 
affiliations to the 
database

#93: Get preferred 
name from 
Enterprise Directory

#90: Look up articles 
in PubMed by grant 
number and last 
name

#87: Manage special 
characters in Medline 
data

Gemini

#82: Improve score 
in cases where 
MeSH major terms 
match between  
between cluster and 
target article

Calculate similarity of current article to 
candidate clusters based on MeSH 

major phrases

meshMajorMatchingScore

E

B. Co-author name

Compare target author name from 
cluster to candidate article

E

E

Compare target co-author names from 
cluster to candidate article

E

Decrease likelihood of cluster 
assignment for common names

coauthorNamePhaseOneScore

Increase likelihood of 
cluster assignment 

for co-author names 
that appear across 
pairs of articles (no 

issue number)

C. Target author affiliation

Compare target author’s affiliation for 
candidate article to article(s) in cluster

targetAuthorAffiliationPhaseOneScore

E

D. Co-author affiliation

Compare co-authors’ affiliation for article 
to article(s) in cluster

coauthorAffiliationPhaseOneScore

E

E. MeSH major as phrase

Calculate similarity of current article to 
candidate clusters based on Journal 

titles

journalMatchingPhaseOneScore

E

F. Journal title as phrase

G. Topic Keywords

H. Journal Similarity

H. Year

I. Geographic Location

#40: Year-based 
clustering and 
matching

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

coauthorNamePhaseOneScore:
targetAuthorAffiliationPhaseOneScore:

coauthorAffiliationPhaseOneScore:
meshMajorMatchingScore:

journalMatchingPhaseOneScore:
topicKeywordMatchingPhaseOneScore:

journalSimilarityPhaseOneScore:
yearSimilarityPhaseOneScore:

geographicDistancePhaseOneScore:

Co-author names in cluster versus in candidate article
Target author’s affiliation in article versus cluster
Co-author’s affiliation in article versus cluster
Overlap of MeSH major between candidate article and cluster
Overlap of journal titles between candidate article and cluster
Similarity of topic keywords between cluster and target article
Journal similarity score between target author and article cluster
Similarity of current article to candidate clusters based on year
Similarity of current article to candidate clusters based on 
geographic distance

E

Calculate similarity of current article to 
candidate clusters based on target 

author’s geographic location 

geographicDistancePhaseOneScore

E

E

E

E

E

#22: Implement 
function to select the 
identity for a new 
publication given 
previously 
determined author 
publication lists 

#13: Find out how 
scores improve as 
number of seeds 
increase

#36: Integrate 
ReCiter with 
PubAdmin interface: 
accepts and rejects

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

Matching score based on whether co-authors in the cluster 
are based at institutions that frequently collaborate with 
authors at the target author’s institution

collaboratingInstitutionsScore:

#77: Use divisional 
organizational unit 
(from SAP) and 
practice location 
(from POPS) as a 
source for affiliation 
keyword

Matching score based on whether articles in the cluster 
include author affiliations in countries outside the United 
States

internationalAuthorshipScore:

#94: Use 
authoritative identity 
sources to anticipate 
the need for looking 
up different 
derivations of an 
author's name

targetAuthorKnownCoauthors: last name, first initial harvested 
from rc_identity_grant

targetAuthorKnownCountry: harvested from 
rc_identity_citizenship

targetAuthorKnownAffiliations: institutional affiliation harvested 
from rc_identity_education

targetAuthorKnownTopicKeywords: keywords harvested from 
rc_board_certification

targetAuthorYearTerminalDegree: year of target author’s terminal 
degree

Phase 2 matching

Calculate scores for each pile; use final score to determine 
whether the pile corresponds to the target author.

Cluster of 
publications

Known 
publications?

False 
positives in 

cluster?

False positives 
based on author-
asserted rejected 
publications

Append error 
message to 

output

yes

Contains
e-mail of 

target author? 

Assign score 
of 1

Reward cluster for having authors affiliated 
with institutions where researchers 
frequently collaborate with WCMC 
researchers.

Determine Scopus institutional IDs, when 
they exist, for all authors in given cluster

Look up associated scores in rc_co-
author_affiliations

If ID does not exist, score=0

Average scores

coauthorAffiliationScore

A. Co-author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1 for each author 

Reward cluster when target author is 
affiliated with an institution where 
researchers frequently collaborate with 
WCMC researchers.

Determine Scopus institutional ID for 
target author, if it exists

Look up associated score in rc_co-
author_affiliations

If ID does not exist, score=0

targetAuthorAffiliationScore

B. Target author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1

Look for last name, first initial among co-
authors

If match exists, assign score of 1 to 
known co-investigator

C. Known co-investigators

Look up 6-digit funding codes

Look for clusters containing funding 
statement

D. Funding statement

If match, assign score of 1

Identify earliest year in each cluster

E. Terminal degree

If match, assign score of 1

knownCoinvestigatorScore

fundingStatementScore

terminalDegreeScore

Identify department for target author

Look up ID in wcmc_department

F. Default department journal 
similarity

Take Medline title abbreviations from 
cluster and look up IDs in wcmc_journals

Go to 
wcmc_matching_journals_department 

and use department_id and journal_id to 
retrieve score

Average scores when they exist; include 
nulls

Go to rc_identity and look up primary 
and other affiliations

Translate “and” into the different ways it 
may be represented

G. “Department of” affiliation

Look at target author’s affiliation

If the strings are identical, assign score 
of 1

departmentOfAffiliationScore

defaultDepartmentJournalSimilarityScore

Calculate matching score based on 
cosine similarity between 1) target 

author’s board certifications, department 
names, and MeSH major terms, and 2) 
MeSH major terms, article titles, and 
journal titles for articles in the cluster

H. Keyword matching score

keywordMatchingScore

Assign score 
to article in 

cluster

E

#18: Implement code 
that picks zero to 
many clusters, 
depending on 
threshold

#46: Leverage data 
on departmental 
affiliation to improve 
phase two matching

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

#45: Leverage data 
on board certification 
to improve phase 
two matching

Gemini

#49: Leverage 
known co-
investigators on 
grants to improve 
phase two matching

Gemini

#60: For individuals 
with no/few papers, 
use default 
departmental-journal 
similarity score

Gemini

Multiply similarity scores by constant 
values, combine into a single score

E

yes

no

yes

no

no

Look up terminal degree in 
rc_identity_education

#40: Year-based 
clustering and 
matching

Jie

#21: Use journal 
similarity for phase 
one and two 
matching

Jie

#89: Cross reference 
funding statement in 
PubMed against 
institutional records 
of grant funding to 
improve recall

Gemini

#57: Use email as a 
conclusive indication 
of author identity 
when present

#79: Leverage 
departmental 
affiliation string 
matching for phase 
two matching

Compare against 
phaseTwoSimilarityThreshold

Update 
clusterSelectedInPhaseTwoMatching

E

E

E

E

E

E

E

E

Matching score based on whether co-
authors in the cluster are based at 

institutions that frequently collaborate 
with authors at the target author’s 

institution

I. Collaborating institutions 
matching score

collaboratingInstitutionsScore

#74: Assign Phase 
Two score to reflect 
the extent to which 
candidate articles 
have authors with 
affiliations that occur 
frequently with 
WCMC authors

E

Matching score based on whether 
articles in the cluster include author 
affiliations in countries outside the 

United States

J. International authorship 
score

internationalAuthorshipScore

#78: Use citizenship 
and educational 
background to 
improve recall

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Jie
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MedlineScopus

ReCiter

Retrieve 
new 

records?

Retrieve from local folder

no

Candidate article list

New faculty hired and 
assigned CWID (unique 

identifier)

Enterprise 
Directory

Translate name into 
multiple search 

queries

pubmedSearchQuery

Retrieve first and last 
name(s) from rc_identity

targetName

Phase 1 clusteringInformation Retrieval

Download article data from scholarly databases; retrieve author data from 
institutional databases

Sort articles into piles where each pile contains articles 
written by a unique author. When determining whether to 
add an article to an existing pile, ReCiter currently calculates 
cosine similarity of co-author names and keywords; the 
article is added to candidate pile if cosine similarity exceeds 
a threshold. Additional scores are to be added.

Retrieve known prior 
affiliations, journals, 

keywords

To be completed

Completed

 Data type 
coloring

Person

Grant

Journal

Keyword

Retrieved from ReCiter:
First and last name

Supplied to ReCiter from 
Enterprise Directory:
• Preferred name
• Year of terminal 

degree
• Co-investigators on 

grants

Retrieved from Scopus:
Target author institutional affiliation
Co-author institutional affiliations

scopusTargetAuthorAffiliation
scopusCoAuthorAffiliation

Output

Output preliminary calculations, scores from phase 
one clustering, scores from phase two matching, 
and clustering results for all articles input.

Calculate similarity threshold for articles 
to be clustered

E

E Appears in error 
analysis output

E To appear in error 
analysis output

ReCiter Architecture and Data Processing Operations
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E

E

E

Determine geographic location of author 
affiliation

E

Retrieve grant numbers 
from rc_identity_grant

Preprocessing

Data on target author 
from institutional records

yes

Select most complete article, create first 
cluster

Select next most complete article

Pair each PMID with the number of the 
cluster to which it is assigned

clusterArticleAssignedto

Retrieve keywords from affiliation

Separate and maintain two groups: 
author affiliation and co-author affiliation

Eliminate stop words

Lemmatize

Create author affiliation keyword vector 
and co-author affiliation keyword vector

Identify affiliation keywords

Retrieve keywords from article title, 
journal title, and MeSH major terms

Eliminate stop words

Lemmatize

Create vector

Identify topic keywords

Score based on presence of:
• Complete first name
• Three or more MeSH major terms
• Scopus affiliation ID of target author
• E-mail of target author
• Affiliations for all authors
• Three or more co-authors

Sort by completeness

Score and sort by completeness
E

If score exceeds threshold, add article to 
pile; otherwise, create new cluster

clusterOriginator

Distinguish between target author and 
co-authors

Decrease likelihood of cluster 
assignment for common names

targetAuthorNamePhaseOneScore

A. Target author name 

E

#23: Design plan for 
handling cases 
where a person has 
more than a certain 
number of 
publications

#92: Manage 
maiden name 
lookups

#90: Look up articles 
in PubMed by grant 
number and last 
name

#69: Improve 
computation time for 
ReCiter, especially 
for people with 
common names

#95: Output a 
human-readable 
explanation for why 
a publication is 
matched to an 
individual

#93: Get preferred 
name from 
Enterprise Directory

Michael Bales, Paul Albert, Jie Lin, and Stephen Johnson, Weill Cornell Medical College

Identify keywords, sort articles by 
completeness, calculate similarity 
thresholds for articles, and determine 
geographic location of author affiliation

Calculate similarity of target article to 
candidate cluster based on topic 

keywords taken from journal title, MeSH 
major terms, and article title.

topicKeywordMatchingPhaseOneScore

E

Calculate similarity of current article to 
candidate clusters based on journal 

name similarity

journalSimilarityPhaseOneScore

Calculate similarity of current article to 
candidate clusters based on year of 

publication

yearSimilarityPhaseOneScore

Multiply similarity scores by constant 
values, combine into a single score

E

true/false negative/positive, 
according to gold standard
author’s institutional identifier
full name as recorded in rc_identity
query used to identify candidate 
articles

status:

cwid:
targetName:

pubmedSearchQuery:

Information retrieval

unique ID assigned to 
publications in Medline
title of article
full name as recorded in rc_identity
year of publication

pmid:

articleTitle:
fullJournalTitle:

publicationYear:

Preprocessing

affiliation of target author in 
Scopus
affiliation of co-author in Scopus
affiliation of author in PubMed
affiliation of co-author in PubMed

scopusTargetAuthorAffiliation:

scopusCoAuthorAffiliation:
pubmedTargetAuthorAffiliation:

pubmedCoAuthorAffiliation:
articleTopicKeywords: MeSH terms

A “*” when an article starts a cluster; else null
Target author name in cluster versus in candidate article

clusterOriginator:
targetAuthorNamePhaseOneScore:

Phase one clustering: clustering results and scores

Phase two matching: matching scores

Similarity threshold in phase two

Number of the cluster to which the article was assigned
Number of articles in the cluster to which the article was 
assigned

Whether the cluster was selected in phase two matching
phaseTwoSimilarityThreshold:

clusterArticleAssignedto:
countArticlesInAssignedCluster:

clusterSelectedInPhaseTwoMatching:

Phase two matching: scoring results

Scores are assigned to co-authors indicating whether or not 
they are affiliated with institutions where researchers frequently 
collaborate with WCMC researchers; scores are weighted by 
institution and averaged across co-authors (issue #47)

Score indicating whether co-authors in the cluster match the 
names of the target author’s co-investigators on grants

Score indicating whether any articles in the candidate cluster 
match one or more of target author’s known grant numbers 
(issue #89)

Score to indicate probability the articles in the cluster belong 
to the target author, based on journal similarity (issue #21, 
issue #60)

coauthorAffiiliationScore:

knownCoinvestigatorScore:

fundingStatementScore:

defaultDepartmentJournal
SimilarityScore:

Score to indicate probability the articles in the cluster belong 
to the target author, based on year of publication and year of 
target author’s terminal degree (issue #40)

terminalDegreeScore

Score indicating whether target author is affiliated with 
institution where researchers frequently collaborate with 
WCMC researchers; score is weighted by institution (issue 
#49)

targetAuthorAffiiliationScore:

Score indicating string match between target author’s 
departmental affiliation and affiliation of target author in 
Medline

departmentOfAffiliationScore:

Matching score based on cosine similarity between 1) target 
author’s board certifications, department names, and MeSH 
major terms, and 2) MeSH major terms, article titles, and 
journal titles for articles in the cluster

keywordMatchingScore:

#71: Improve error 
analysis output 

Jie

#59: Use first name 
for phase one 
clustering and phase 
two matching

Jie

Paired PMIDs and cluster numbers

countArticlesAssignedCluster

E

Priority

Retrieved from Medline:
• Article title (articleTitle)
• MeSH major topics 

(articleKeywords)
• Author names
• Funding statement
• Journal name (fullJournalTitle)
• Year (publicationYear)
• Author institutional affiliations 

(pubmedTargetAuthorAffiliation)
• Co-author institutional affiliations 

(pubmedCoAuthorAffiliation)

#21: Use journal 
similarity for phase 
one and two 
matching.

#83: If a candidate 
article is published in 
a journal and the 
cluster contains that 
journal, increase the 
score for a match

Gemini

#84: Match on vector 
of keywords taken 
from the article title, 
journal title, and 
keywords from 
MeSH major

#17: Implement 
stemming or 
lemmatization of 
terms used in phase 
one clustering

#91: Investigate 
whether ideal 
similarity threshold is 
related to the 
number of records 
returned by 
"LastName, 
FirstInitial" searches

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

#43: Add author's 
known prior 
institutional 
affiliations to the 
database

#93: Get preferred 
name from 
Enterprise Directory

#90: Look up articles 
in PubMed by grant 
number and last 
name

#87: Manage special 
characters in Medline 
data

Gemini

#82: Improve score 
in cases where 
MeSH major terms 
match between  
between cluster and 
target article

Calculate similarity of current article to 
candidate clusters based on MeSH 

major phrases

meshMajorMatchingScore

E

B. Co-author name

Compare target author name from 
cluster to candidate article

E

E

Compare target co-author names from 
cluster to candidate article

E

Decrease likelihood of cluster 
assignment for common names

coauthorNamePhaseOneScore

Increase likelihood of 
cluster assignment 

for co-author names 
that appear across 
pairs of articles (no 

issue number)

C. Target author affiliation

Compare target author’s affiliation for 
candidate article to article(s) in cluster

targetAuthorAffiliationPhaseOneScore

E

D. Co-author affiliation

Compare co-authors’ affiliation for article 
to article(s) in cluster

coauthorAffiliationPhaseOneScore

E

E. MeSH major as phrase

Calculate similarity of current article to 
candidate clusters based on Journal 

titles

journalMatchingPhaseOneScore

E

F. Journal title as phrase

G. Topic Keywords

H. Journal Similarity

H. Year

I. Geographic Location

#40: Year-based 
clustering and 
matching

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

coauthorNamePhaseOneScore:
targetAuthorAffiliationPhaseOneScore:

coauthorAffiliationPhaseOneScore:
meshMajorMatchingScore:

journalMatchingPhaseOneScore:
topicKeywordMatchingPhaseOneScore:

journalSimilarityPhaseOneScore:
yearSimilarityPhaseOneScore:

geographicDistancePhaseOneScore:

Co-author names in cluster versus in candidate article
Target author’s affiliation in article versus cluster
Co-author’s affiliation in article versus cluster
Overlap of MeSH major between candidate article and cluster
Overlap of journal titles between candidate article and cluster
Similarity of topic keywords between cluster and target article
Journal similarity score between target author and article cluster
Similarity of current article to candidate clusters based on year
Similarity of current article to candidate clusters based on 
geographic distance

E

Calculate similarity of current article to 
candidate clusters based on target 

author’s geographic location 

geographicDistancePhaseOneScore

E

E

E

E

E

#22: Implement 
function to select the 
identity for a new 
publication given 
previously 
determined author 
publication lists 

#13: Find out how 
scores improve as 
number of seeds 
increase

#36: Integrate 
ReCiter with 
PubAdmin interface: 
accepts and rejects

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

Matching score based on whether co-authors in the cluster 
are based at institutions that frequently collaborate with 
authors at the target author’s institution

collaboratingInstitutionsScore:

#77: Use divisional 
organizational unit 
(from SAP) and 
practice location 
(from POPS) as a 
source for affiliation 
keyword

Matching score based on whether articles in the cluster 
include author affiliations in countries outside the United 
States

internationalAuthorshipScore:

#94: Use 
authoritative identity 
sources to anticipate 
the need for looking 
up different 
derivations of an 
author's name

targetAuthorKnownCoauthors: last name, first initial harvested 
from rc_identity_grant

targetAuthorKnownCountry: harvested from 
rc_identity_citizenship

targetAuthorKnownAffiliations: institutional affiliation harvested 
from rc_identity_education

targetAuthorKnownTopicKeywords: keywords harvested from 
rc_board_certification

targetAuthorYearTerminalDegree: year of target author’s terminal 
degree

Phase 2 matching

Calculate scores for each pile; use final score to determine 
whether the pile corresponds to the target author.

Cluster of 
publications

Known 
publications?

False 
positives in 

cluster?

False positives 
based on author-
asserted rejected 
publications

Append error 
message to 

output

yes

Contains
e-mail of 

target author? 

Assign score 
of 1

Reward cluster for having authors affiliated 
with institutions where researchers 
frequently collaborate with WCMC 
researchers.

Determine Scopus institutional IDs, when 
they exist, for all authors in given cluster

Look up associated scores in rc_co-
author_affiliations

If ID does not exist, score=0

Average scores

coauthorAffiliationScore

A. Co-author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1 for each author 

Reward cluster when target author is 
affiliated with an institution where 
researchers frequently collaborate with 
WCMC researchers.

Determine Scopus institutional ID for 
target author, if it exists

Look up associated score in rc_co-
author_affiliations

If ID does not exist, score=0

targetAuthorAffiliationScore

B. Target author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1

Look for last name, first initial among co-
authors

If match exists, assign score of 1 to 
known co-investigator

C. Known co-investigators

Look up 6-digit funding codes

Look for clusters containing funding 
statement

D. Funding statement

If match, assign score of 1

Identify earliest year in each cluster

E. Terminal degree

If match, assign score of 1

knownCoinvestigatorScore

fundingStatementScore

terminalDegreeScore

Identify department for target author

Look up ID in wcmc_department

F. Default department journal 
similarity

Take Medline title abbreviations from 
cluster and look up IDs in wcmc_journals

Go to 
wcmc_matching_journals_department 

and use department_id and journal_id to 
retrieve score

Average scores when they exist; include 
nulls

Go to rc_identity and look up primary 
and other affiliations

Translate “and” into the different ways it 
may be represented

G. “Department of” affiliation

Look at target author’s affiliation

If the strings are identical, assign score 
of 1

departmentOfAffiliationScore

defaultDepartmentJournalSimilarityScore

Calculate matching score based on 
cosine similarity between 1) target 

author’s board certifications, department 
names, and MeSH major terms, and 2) 
MeSH major terms, article titles, and 
journal titles for articles in the cluster

H. Keyword matching score

keywordMatchingScore

Assign score 
to article in 

cluster

E

#18: Implement code 
that picks zero to 
many clusters, 
depending on 
threshold

#46: Leverage data 
on departmental 
affiliation to improve 
phase two matching

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

#45: Leverage data 
on board certification 
to improve phase 
two matching

Gemini

#49: Leverage 
known co-
investigators on 
grants to improve 
phase two matching

Gemini

#60: For individuals 
with no/few papers, 
use default 
departmental-journal 
similarity score

Gemini

Multiply similarity scores by constant 
values, combine into a single score

E

yes

no

yes

no

no

Look up terminal degree in 
rc_identity_education

#40: Year-based 
clustering and 
matching

Jie

#21: Use journal 
similarity for phase 
one and two 
matching

Jie

#89: Cross reference 
funding statement in 
PubMed against 
institutional records 
of grant funding to 
improve recall

Gemini

#57: Use email as a 
conclusive indication 
of author identity 
when present

#79: Leverage 
departmental 
affiliation string 
matching for phase 
two matching

Compare against 
phaseTwoSimilarityThreshold

Update 
clusterSelectedInPhaseTwoMatching

E

E

E

E

E

E

E

E

Matching score based on whether co-
authors in the cluster are based at 

institutions that frequently collaborate 
with authors at the target author’s 

institution

I. Collaborating institutions 
matching score

collaboratingInstitutionsScore

#74: Assign Phase 
Two score to reflect 
the extent to which 
candidate articles 
have authors with 
affiliations that occur 
frequently with 
WCMC authors

E

Matching score based on whether 
articles in the cluster include author 
affiliations in countries outside the 

United States

J. International authorship 
score

internationalAuthorshipScore

#78: Use citizenship 
and educational 
background to 
improve recall

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Jie
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MedlineScopus

ReCiter

Retrieve 
new 

records?

Retrieve from local folder

no

Candidate article list

New faculty hired and 
assigned CWID (unique 

identifier)

Enterprise 
Directory

Translate name into 
multiple search 

queries

pubmedSearchQuery

Retrieve first and last 
name(s) from rc_identity

targetName

Phase 1 clusteringInformation Retrieval

Download article data from scholarly databases; retrieve author data from 
institutional databases

Sort articles into piles where each pile contains articles 
written by a unique author. When determining whether to 
add an article to an existing pile, ReCiter currently calculates 
cosine similarity of co-author names and keywords; the 
article is added to candidate pile if cosine similarity exceeds 
a threshold. Additional scores are to be added.

Retrieve known prior 
affiliations, journals, 

keywords

To be completed

Completed

 Data type 
coloring

Person

Grant

Journal

Keyword

Retrieved from ReCiter:
First and last name

Supplied to ReCiter from 
Enterprise Directory:
• Preferred name
• Year of terminal 

degree
• Co-investigators on 

grants

Retrieved from Scopus:
Target author institutional affiliation
Co-author institutional affiliations

scopusTargetAuthorAffiliation
scopusCoAuthorAffiliation

Output

Output preliminary calculations, scores from phase 
one clustering, scores from phase two matching, 
and clustering results for all articles input.

Calculate similarity threshold for articles 
to be clustered

E

E Appears in error 
analysis output

E To appear in error 
analysis output

ReCiter Architecture and Data Processing Operations
Last updated June 25th, 2015

E

E

E

Determine geographic location of author 
affiliation

E

Retrieve grant numbers 
from rc_identity_grant

Preprocessing

Data on target author 
from institutional records

yes

Select most complete article, create first 
cluster

Select next most complete article

Pair each PMID with the number of the 
cluster to which it is assigned

clusterArticleAssignedto

Retrieve keywords from affiliation

Separate and maintain two groups: 
author affiliation and co-author affiliation

Eliminate stop words

Lemmatize

Create author affiliation keyword vector 
and co-author affiliation keyword vector

Identify affiliation keywords

Retrieve keywords from article title, 
journal title, and MeSH major terms

Eliminate stop words

Lemmatize

Create vector

Identify topic keywords

Score based on presence of:
• Complete first name
• Three or more MeSH major terms
• Scopus affiliation ID of target author
• E-mail of target author
• Affiliations for all authors
• Three or more co-authors

Sort by completeness

Score and sort by completeness
E

If score exceeds threshold, add article to 
pile; otherwise, create new cluster

clusterOriginator

Distinguish between target author and 
co-authors

Decrease likelihood of cluster 
assignment for common names

targetAuthorNamePhaseOneScore

A. Target author name 

E

#23: Design plan for 
handling cases 
where a person has 
more than a certain 
number of 
publications

#92: Manage 
maiden name 
lookups

#90: Look up articles 
in PubMed by grant 
number and last 
name

#69: Improve 
computation time for 
ReCiter, especially 
for people with 
common names

#95: Output a 
human-readable 
explanation for why 
a publication is 
matched to an 
individual

#93: Get preferred 
name from 
Enterprise Directory

Michael Bales, Paul Albert, Jie Lin, and Stephen Johnson, Weill Cornell Medical College

Identify keywords, sort articles by 
completeness, calculate similarity 
thresholds for articles, and determine 
geographic location of author affiliation

Calculate similarity of target article to 
candidate cluster based on topic 

keywords taken from journal title, MeSH 
major terms, and article title.

topicKeywordMatchingPhaseOneScore

E

Calculate similarity of current article to 
candidate clusters based on journal 

name similarity

journalSimilarityPhaseOneScore

Calculate similarity of current article to 
candidate clusters based on year of 

publication

yearSimilarityPhaseOneScore

Multiply similarity scores by constant 
values, combine into a single score

E

true/false negative/positive, 
according to gold standard
author’s institutional identifier
full name as recorded in rc_identity
query used to identify candidate 
articles

status:

cwid:
targetName:

pubmedSearchQuery:

Information retrieval

unique ID assigned to 
publications in Medline
title of article
full name as recorded in rc_identity
year of publication

pmid:

articleTitle:
fullJournalTitle:

publicationYear:

Preprocessing

affiliation of target author in 
Scopus
affiliation of co-author in Scopus
affiliation of author in PubMed
affiliation of co-author in PubMed

scopusTargetAuthorAffiliation:

scopusCoAuthorAffiliation:
pubmedTargetAuthorAffiliation:

pubmedCoAuthorAffiliation:
articleTopicKeywords: MeSH terms

A “*” when an article starts a cluster; else null
Target author name in cluster versus in candidate article

clusterOriginator:
targetAuthorNamePhaseOneScore:

Phase one clustering: clustering results and scores

Phase two matching: matching scores

Similarity threshold in phase two

Number of the cluster to which the article was assigned
Number of articles in the cluster to which the article was 
assigned

Whether the cluster was selected in phase two matching
phaseTwoSimilarityThreshold:

clusterArticleAssignedto:
countArticlesInAssignedCluster:

clusterSelectedInPhaseTwoMatching:

Phase two matching: scoring results

Scores are assigned to co-authors indicating whether or not 
they are affiliated with institutions where researchers frequently 
collaborate with WCMC researchers; scores are weighted by 
institution and averaged across co-authors (issue #47)

Score indicating whether co-authors in the cluster match the 
names of the target author’s co-investigators on grants

Score indicating whether any articles in the candidate cluster 
match one or more of target author’s known grant numbers 
(issue #89)

Score to indicate probability the articles in the cluster belong 
to the target author, based on journal similarity (issue #21, 
issue #60)

coauthorAffiiliationScore:

knownCoinvestigatorScore:

fundingStatementScore:

defaultDepartmentJournal
SimilarityScore:

Score to indicate probability the articles in the cluster belong 
to the target author, based on year of publication and year of 
target author’s terminal degree (issue #40)

terminalDegreeScore

Score indicating whether target author is affiliated with 
institution where researchers frequently collaborate with 
WCMC researchers; score is weighted by institution (issue 
#49)

targetAuthorAffiiliationScore:

Score indicating string match between target author’s 
departmental affiliation and affiliation of target author in 
Medline

departmentOfAffiliationScore:

Matching score based on cosine similarity between 1) target 
author’s board certifications, department names, and MeSH 
major terms, and 2) MeSH major terms, article titles, and 
journal titles for articles in the cluster

keywordMatchingScore:

#71: Improve error 
analysis output 

Jie

#59: Use first name 
for phase one 
clustering and phase 
two matching

Jie

Paired PMIDs and cluster numbers

countArticlesAssignedCluster

E

Priority

Retrieved from Medline:
• Article title (articleTitle)
• MeSH major topics 

(articleKeywords)
• Author names
• Funding statement
• Journal name (fullJournalTitle)
• Year (publicationYear)
• Author institutional affiliations 

(pubmedTargetAuthorAffiliation)
• Co-author institutional affiliations 

(pubmedCoAuthorAffiliation)

#21: Use journal 
similarity for phase 
one and two 
matching.

#83: If a candidate 
article is published in 
a journal and the 
cluster contains that 
journal, increase the 
score for a match

Gemini

#84: Match on vector 
of keywords taken 
from the article title, 
journal title, and 
keywords from 
MeSH major

#17: Implement 
stemming or 
lemmatization of 
terms used in phase 
one clustering

#91: Investigate 
whether ideal 
similarity threshold is 
related to the 
number of records 
returned by 
"LastName, 
FirstInitial" searches

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

#43: Add author's 
known prior 
institutional 
affiliations to the 
database

#93: Get preferred 
name from 
Enterprise Directory

#90: Look up articles 
in PubMed by grant 
number and last 
name

#87: Manage special 
characters in Medline 
data

Gemini

#82: Improve score 
in cases where 
MeSH major terms 
match between  
between cluster and 
target article

Calculate similarity of current article to 
candidate clusters based on MeSH 

major phrases

meshMajorMatchingScore

E

B. Co-author name

Compare target author name from 
cluster to candidate article

E

E

Compare target co-author names from 
cluster to candidate article

E

Decrease likelihood of cluster 
assignment for common names

coauthorNamePhaseOneScore

Increase likelihood of 
cluster assignment 

for co-author names 
that appear across 
pairs of articles (no 

issue number)

C. Target author affiliation

Compare target author’s affiliation for 
candidate article to article(s) in cluster

targetAuthorAffiliationPhaseOneScore

E

D. Co-author affiliation

Compare co-authors’ affiliation for article 
to article(s) in cluster

coauthorAffiliationPhaseOneScore

E

E. MeSH major as phrase

Calculate similarity of current article to 
candidate clusters based on Journal 

titles

journalMatchingPhaseOneScore

E

F. Journal title as phrase

G. Topic Keywords

H. Journal Similarity

H. Year

I. Geographic Location

#40: Year-based 
clustering and 
matching

#52: Leverage 
geographic location 
of author affiliation 
for phase one 
clustering

coauthorNamePhaseOneScore:
targetAuthorAffiliationPhaseOneScore:

coauthorAffiliationPhaseOneScore:
meshMajorMatchingScore:

journalMatchingPhaseOneScore:
topicKeywordMatchingPhaseOneScore:

journalSimilarityPhaseOneScore:
yearSimilarityPhaseOneScore:

geographicDistancePhaseOneScore:

Co-author names in cluster versus in candidate article
Target author’s affiliation in article versus cluster
Co-author’s affiliation in article versus cluster
Overlap of MeSH major between candidate article and cluster
Overlap of journal titles between candidate article and cluster
Similarity of topic keywords between cluster and target article
Journal similarity score between target author and article cluster
Similarity of current article to candidate clusters based on year
Similarity of current article to candidate clusters based on 
geographic distance

E

Calculate similarity of current article to 
candidate clusters based on target 

author’s geographic location 

geographicDistancePhaseOneScore

E

E

E

E

E

#22: Implement 
function to select the 
identity for a new 
publication given 
previously 
determined author 
publication lists 

#13: Find out how 
scores improve as 
number of seeds 
increase

#36: Integrate 
ReCiter with 
PubAdmin interface: 
accepts and rejects

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

Matching score based on whether co-authors in the cluster 
are based at institutions that frequently collaborate with 
authors at the target author’s institution

collaboratingInstitutionsScore:

#77: Use divisional 
organizational unit 
(from SAP) and 
practice location 
(from POPS) as a 
source for affiliation 
keyword

Matching score based on whether articles in the cluster 
include author affiliations in countries outside the United 
States

internationalAuthorshipScore:

#94: Use 
authoritative identity 
sources to anticipate 
the need for looking 
up different 
derivations of an 
author's name

targetAuthorKnownCoauthors: last name, first initial harvested 
from rc_identity_grant

targetAuthorKnownCountry: harvested from 
rc_identity_citizenship

targetAuthorKnownAffiliations: institutional affiliation harvested 
from rc_identity_education

targetAuthorKnownTopicKeywords: keywords harvested from 
rc_board_certification

targetAuthorYearTerminalDegree: year of target author’s terminal 
degree

Phase 2 matching

Calculate scores for each pile; use final score to determine 
whether the pile corresponds to the target author.

Cluster of 
publications

Known 
publications?

False 
positives in 

cluster?

False positives 
based on author-
asserted rejected 
publications

Append error 
message to 

output

yes

Contains
e-mail of 

target author? 

Assign score 
of 1

Reward cluster for having authors affiliated 
with institutions where researchers 
frequently collaborate with WCMC 
researchers.

Determine Scopus institutional IDs, when 
they exist, for all authors in given cluster

Look up associated scores in rc_co-
author_affiliations

If ID does not exist, score=0

Average scores

coauthorAffiliationScore

A. Co-author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1 for each author 

Reward cluster when target author is 
affiliated with an institution where 
researchers frequently collaborate with 
WCMC researchers.

Determine Scopus institutional ID for 
target author, if it exists

Look up associated score in rc_co-
author_affiliations

If ID does not exist, score=0

targetAuthorAffiliationScore

B. Target author affiliation

If institutional ID is N/A, look for (Weill 
AND Cornell) OR (Cornell AND Medical); 

give score of 1

Look for last name, first initial among co-
authors

If match exists, assign score of 1 to 
known co-investigator

C. Known co-investigators

Look up 6-digit funding codes

Look for clusters containing funding 
statement

D. Funding statement

If match, assign score of 1

Identify earliest year in each cluster

E. Terminal degree

If match, assign score of 1

knownCoinvestigatorScore

fundingStatementScore

terminalDegreeScore

Identify department for target author

Look up ID in wcmc_department

F. Default department journal 
similarity

Take Medline title abbreviations from 
cluster and look up IDs in wcmc_journals

Go to 
wcmc_matching_journals_department 

and use department_id and journal_id to 
retrieve score

Average scores when they exist; include 
nulls

Go to rc_identity and look up primary 
and other affiliations

Translate “and” into the different ways it 
may be represented

G. “Department of” affiliation

Look at target author’s affiliation

If the strings are identical, assign score 
of 1

departmentOfAffiliationScore

defaultDepartmentJournalSimilarityScore

Calculate matching score based on 
cosine similarity between 1) target 

author’s board certifications, department 
names, and MeSH major terms, and 2) 
MeSH major terms, article titles, and 
journal titles for articles in the cluster

H. Keyword matching score

keywordMatchingScore

Assign score 
to article in 

cluster

E

#18: Implement code 
that picks zero to 
many clusters, 
depending on 
threshold

#46: Leverage data 
on departmental 
affiliation to improve 
phase two matching

#66: Assign 
separate similarity 
scores for target 
author and co-author 
affiliations

Jie

#45: Leverage data 
on board certification 
to improve phase 
two matching

Gemini

#49: Leverage 
known co-
investigators on 
grants to improve 
phase two matching

Gemini

#60: For individuals 
with no/few papers, 
use default 
departmental-journal 
similarity score

Gemini

Multiply similarity scores by constant 
values, combine into a single score

E

yes

no

yes

no

no

Look up terminal degree in 
rc_identity_education

#40: Year-based 
clustering and 
matching

Jie

#21: Use journal 
similarity for phase 
one and two 
matching

Jie

#89: Cross reference 
funding statement in 
PubMed against 
institutional records 
of grant funding to 
improve recall

Gemini

#57: Use email as a 
conclusive indication 
of author identity 
when present

#79: Leverage 
departmental 
affiliation string 
matching for phase 
two matching

Compare against 
phaseTwoSimilarityThreshold

Update 
clusterSelectedInPhaseTwoMatching

E

E

E

E

E

E

E

E

Matching score based on whether co-
authors in the cluster are based at 

institutions that frequently collaborate 
with authors at the target author’s 

institution

I. Collaborating institutions 
matching score

collaboratingInstitutionsScore

#74: Assign Phase 
Two score to reflect 
the extent to which 
candidate articles 
have authors with 
affiliations that occur 
frequently with 
WCMC authors

E

Matching score based on whether 
articles in the cluster include author 
affiliations in countries outside the 

United States

J. International authorship 
score

internationalAuthorshipScore

#78: Use citizenship 
and educational 
background to 
improve recall

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Gemini

Jie
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ReCiter Phases

• Information retrieval 
• Preprocessing 
• Phase one clustering 
• Phase two matching 
• Output
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W E I L L . C O R N E L L . E D U

Use cases

1.Identify publications authored by new member of 
WCMC community 

2.Assign newly identified publications
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7

1989

Evidence

X
Journals

Prior publications

Keywords

Grants



W E I L L . C O R N E L L . E D U

ReCiter Evidence Types -  Target Author

• First name, last name, middle initial 
• Board certifications and clinical expertise 
• Year of terminal degree 
• Institutions where degrees earned 
• E-mail address 
• Known prior affiliations 
• Geographic location of affiliation  
• Grants & co-investigators

8



W E I L L . C O R N E L L . E D U

ReCiter Evidence Types, cont inued

• Target author prior publications 
- Journals 
- MeSH major topics 
- Co-authors 

• Names 
• Institutional affiliations 

• WCMC collaborating institutions

9



W E I L L . C O R N E L L . E D U

ReCiter -  Selected Evidence for Authors
10

Data Source Example Phase 1 Phase 2

Known publication Publications 
management 12923412 Yes Yes

Job title WOOFA Professor of 
Medicine No Yes

Primary department WOOFA Medicine No Yes

Appointment period WOOFA 1978 - current No Yes

Board certifications Physicians 
profile

Cardiovascular 
disease No Yes

Citizenship WOOFA United States No Yes

Degree WOOFA Doctoral, 1971 No Yes

Alma mater WOOFA Yale University, 
1971 No Yes

Grant Coeus 5 U01 HL54495-10 
EWOF No Yes
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Similarity Score: Board Certifications

Person: Jonathan W. Weinsaft

Article cluster #1

Article cluster #2

Duke Cardiovascular Magnetic Resonance Center

Division of Cardiology, New York Methodist Hospital

JACC. Cardiovascular Imaging

Dept. of Ophthalmology, Mayo Clinic

Dept. of Ophthalmology and Visual Sciences ...

Cornea

Board Certifications: 
Cardiovascular Disease, Internal Medicine
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Similarity Score: Known Co-Investigators on Grants

Person: Shahin Rafii

Article cluster #1 includes:

Article cluster #2 includes:

Ding BS

Grant co-investigators: 
Bi-Sen Ding, Zhongwei Cao

Cao Z

Kao DI

Kaira K

Yasuda M

Palefsky JM
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Similarity Score: Year of Terminal Degree

Person: Shahin Rafii
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Similarity Score: Year of Terminal Degree
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0.04
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W E I L L . C O R N E L L . E D U

Scope

18

Type Count Priority
Active faculty 5,500 High

Active students 1,000 High

Postdocs and fellows 400 Medium

Research and staff associates 800 Medium

Alumni 5,000 Medium

Non-WCMC faculty in Graduate School < 100 Medium

Members of the CTSC including those 
from CU, MSKCC, NYP, Hunter > 10,000 Low

Inactive/historical academics > 10,000 Low



W E I L L . C O R N E L L . E D U

Next steps

• Machine learning 
• Open source 
• You can help
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W E I L L . C O R N E L L . E D U

ReCiter Output (selected f ie lds)
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Article ID Target 
author Cluster

Articles 
in 
cluster

Cluster 
ultimately 
selected

Reference 
standard 
status

25313356 aas2004 1 4 No True Negative

24605052 aas2004 1 4 No True Negative

19389401 aas2004 1 4 No True Negative

24767105 aas2004 1 4 No True Negative

23332979 aas2004 2 2 Yes False Positive

20489570 aas2004 2 2 Yes True Positive



W E I L L . C O R N E L L . E D U

ReCiter Team

22

Name E-mail
Paul Albert paa2013@med.cornell.edu

Michael Bales meb7002@med.cornell.edu

Jie Lin jie265@gmail.com

Balu Mudhavathu bam3002@med.cornell.edu

Hanumantha Rao hat3001@med.cornell.edu



W E I L L . C O R N E L L . E D U

HOW MAJOR SYSTEMS TRACKING 
PUBLICATIONS ARE CONNECTED
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