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A Nature survey in September 2023

HOW RESEARCHERS USE
LARGE LANGUAGE MODELS

Q: What do you use generative Al tools
(such as ChatGPT and other large
language models) for? (Choose all
that apply.)

For creative fun not related to my
research

To help write code
To brainstorm research ideas

To help write research manuscripts

To help do research

To conduct literature reviews

Within scientific search engines

To help fill out work-related
administrative e-mails

To help write presentations

To help write grant applications

To help review research manuscripts

To help create graphics or pictures

To help write coursework or exam
questions
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Generated References Exhibit
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Generated References Reflect Human Citation Patterns
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Key Takeaways

LLMs Exhibit Even When Controlling for
a Heightenend Citation Bias Selection Bias

Biology

Chemistry

Computer science

Environmental science

Engineering
Geography

Geology

Materials science

Mathematics

Medicine

Physics

Business
Economics
oo Ground truth

Political science

Psychology

) Existing generated

Sociology

Iy

I T T T T
150 300 450 600

Citation count Median citation count

—
o 3
'
= 3
o
ot
o

I
10° 10t 102 103



Key Takeaways

LLMs Exhibit
a Heightenend Citation Bias

LLMs Resemble Human Citation Patterns
in the OpenAl Embedding Space
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