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Can LLMs Generate Novel Research Ideas?
A Large-Scale Human Study with 100+ NLP Researchers

Chenglei Si, Diyi Yang, Tatsunori Hashimoto
Stanford University
{clsi, diyiy, thashim}@stanford.edu

Abstract

Recent advancements in large language models (LLMs) have sparked optimism about their potential to
accelerate scientific discovery, with a growing number of works proposing research agents that autonomously
generate and validate new ideas. Despite this, no evaluations have shown that LLM systems can take the very
first step of producing novel, expert-level ideas, let alone perform the entire research process. We address this by
establishing an experimental design that evaluates research idea generation while controlling for confounders
and performs the first head-to-head comparison between expert NLP researchers and an LLM ideation agent.
By recruiting over 100 NLP researchers to write novel ideas and blind reviews of both LLM and human ideas,
we obtain the first statistically significant conclusion on current LLM capabilities for research ideation: we
find LLM-generated ideas are judged as more novel (p < 0.05) than human expert ideas while being judged
slightly weaker on feasibility. Studying our agent baselines closely, we identify open problems in building and
evaluating research agents, including failures of LLM self-evaluation and their lack of diversity in generation.
Finally, we acknowledge that human judgements of novelty can be difficult, even by experts, and propose
an end-to-end study design which recruits researchers to execute these ideas into full projects, enabling us to
study whether these novelty and feasibility judgements result in meaningful differences in research outcome. !
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Idea Generation Blind Review by Experts (N=79)
£HNLE pRama Condition 1: Human Ideas (N=49) Novelty Score: 4.84
Topics Experts
Bias
Coding | . [
Safety | Condition 2 : Al ldeas (N=49) Novelty Score: 5.64
Multilingual
Factuality Al
Math -
Uncertainty Agent Condition 3 : Al Ideas + Human Rerank (N=49) Novelty Score: 5.81

Figure 1: Overview of our study: we recruit 79 expert researchers to perform blind review of 49 ideas
from each of the three conditions: expert-written ideas, Al-generated ideas, and Al-generated ideas
reranked by a human expert. We standardize the format and style of ideas from all conditions before
the blind review. We find Alideas are judged as significantly more novel than human ideas (p < 0.05).

B 5 ATAT PR X

WEFCE R R, AHRAR S st S im A2 N DR e AR i B (1 2 20035
FFRAEFHRA (LMs) AR EIE, EFaE EEZE M T AE (p<0.05) ,
I “Al+Rerank” J5i%, BIFEN T Ae A ot e i Skt i e s Hi v S A0 4k
Wi A, BE DRI TR AR, R AR G R AR A I R AL

Effectiveness . Overall

I '

Al Al+Rerank

Novelty Excitement Feasibilit

7 7 74
6 5 6

| b g |
1. ' Ly ||
s [ s l l s 5 I s I

a 4 a a a

3

3 Human Al Al+Rerank > Human A Al+Rerank >  Human Al Al+Rerank >  Human Al Al+Rerank

Figure 2: Comparison of the three experiment conditions across all review metrics. Red asterisks
indicate that the condition is statistically better than the Human baseline with two-tailed Welch’s t-tests
and Bonferroni correction. All scores are on a 1 to 10 scale. More detailed results are in Section 5.
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