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https://data.stanford.edu/hcmst
https://www.pnas.org/doi/full/10.1073/pnas.1908630116
https://slowrevealgraphs.com/2025/05/19/how - couples- meet - in- the- us/
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How Researchers Meet Their Collaborators?

ÅBasically, based on fate, by chance

ÅNot convinced it is the best partner ïparticularly institute.

introduced by

friend, colleague
school, laboratory, œ

supervisor

conference

online online
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Identifying Strategic Research Partners

ÅTopic alignment the degree to which collaborators share interest in the same research topic.

ÅAmong them, find the best one ïbest competitor or best collaborator 

ÅRepetitive job

ÅBuild a system!

map of science

10.1371/journal.pone.0004803

institute A

institute B

institute C
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Identifying Strategic Research Partners by Data- Driven Analysis

battery!

battery!

battery!

battery!

Searching 

Keywords

Search 

Query

Literature  DB

institute A

institute B

institute C

Step 1. Retrieve papers of a whole sector
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Identifying Strategic Research Partners by Data- Driven Analysis

Step 2. Clustering papers by topics - Actually, a paper is a set of multiple topics with weights.

battery!

topic 0 topic 1

topic 2topic 3topic 4

LDA: Latent Dirichlet Allocation

battery!

battery!

battery!

institute A

institute B

institute C
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LDA Latent Dirichlet Allocation

ÅA journey to discover hidden topics in documents

A document = Mixture of topics

Technology 70% 

Economics 30%

A topic = Mixture of words

Technology = {AI, semiconductor, data, œ}

Economics = {interest rate, market, investment, œ}

Step 1

Initialization

Randomly assign each word in every

document to one of the K topics

(here, K=20)

Step 2

Iterative Reassignment

For each word, reassign its topic

based on two criteria, until no longer

changes significantly .

1.document - topic relationship: how

prevalent is this topic in this document?

2.word- topic relationship: how often

is this word associated with this topic?

Step 3

Extract Result

Based on the final stable assignments,

calculate the definite document - topic

and topic- word distributions .

Step 4

Topic Naming

Utilizing LLM with a proper prompt,

name topics with the given words list.
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LDA Latent Dirichlet Allocation

10.1038/s41578 - 025- 00783- 5

topic name weighta paper

LDA



2025.10.01. RD20,  Jehyun LEE. jehyun.lee@gmail.com

LDA Latent Dirichlet Allocation

Å50 Battery papers 
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Identifying Strategic Research Partners by Data- Driven Analysis

Step 2. Clustering papers by topics. Then, best authors of a topic are elucidated.

topic 0 topic 1

topic 2topic 3topic 4

topic 0 1 2 3 4

count 5 3 3 2 2

LDA: Latent Dirichlet Allocation

institute A

institute B

institute C

topic 0 1 2 3 4

count 4 4 3 1 1

topic 0 1 2 3 4

count 1 3 0 6 1

topic 0 1 2 3 4

count 2 6 1 3 7

Q. Best collaborator for topic 3?

A. Institute  B
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Identifying Strategic Research Partners by Data- Driven Analysis

Step 3. Analyze by features and desires Ƴ year, ƴ nationality, Ƶ topic hierarchy, ƶ co-authorship, œ

topic 0 topic 1

topic 2topic 3topic 4

topic 0 1 2 3 4

count 5 3 3 2 2

institute A

institute B

institute C

topic 0 1 2 3 4

count 4 4 3 1 1

topic 0 1 2 3 4

count 1 3 0 6 1

topic 0 1 2 3 4

count 2 6 1 3 7

Q. Best collaborator for topic 3, now?

A. Institute  C

2000- 2010

2025
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You may claim ŎWe already know all important players!ŏ

ÅReally? Maybe some persons, but, institutes?

introduced by

friend, colleague
school, laboratory, œ

supervisor

conference

online
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ŎNo expert expected the portion of the Chinese & Indian institutes.ŏ
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ŎNo expert expected 77% occupation of top 5% publications by Chinese institutes,

and less than 10% occupation of all publications by United States.ŏ


