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Introduction Design Results and Discussion Conclusion

Introduction

(Computational) Reproducibility = Ability obtain the same results as a prior study
using the same data

Robustness = Assessing whether changes to the model specification (e.g., changes to
control variables or weighting) or data lead to the same conclusion

Reproducibility and robustness is critical for empirical social-sciences research and enable
confidence in published studies (Gertler et al. 2018)
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Our experiment

Teams of researchers assessing:

reproducibility
coding errors
robustness

Randomized into 3 treatment arms:

Human-only: no use of ChatGPT or other AI
AI-assisted: may use ChatGPT to assist the replication
AI-led: may not read the paper and must only follow instruction by ChatGPT

Over 270 participating researchers in 136 teams

8 events between February 2024 and April 2025
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Reproducibility and robustness remain an issue

Brodeur et al. (2024)

Assessed 110 recent papers from leading economics and political science journals
Reproducibility: 85%
Robustness: 70%
Coding errors: 25%

Campbell et al. (2024)

Assessed robustness of 17 non-experimental papers from AER
Half of key results of remained statistically significant at 5% level
Surveyed economists overestimated robustness of the results
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Reproductions are costly

Reproducibility is expensive and requires technical skills

Reproducing all top-10 econ journal articles estimated to cost about $330 per article
(Colliard et al. 2023)
AEA data editor budget about $750 per published paper (Brodeur et al. 2025)

Additional effort to check for coding errors and assess robustness

Replication games: about 3 team members work 7 hours during the event, and usually spend
more time before and after
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Goal of this study

Can AI help in assessing reproducibility and robustness?

Two ways AI could help:

Aid researchers when reproducing studies
Directly reproduce the studies without researchers’ involvement
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Background

AI/LLMs can make workers more productive (Brynjolfsson et al. 2025, Dell’Acqua et al.
2023), including software developers (Peng et al. 2023)

People may over-rely on AI (Buçinca et al. 2021) and AI can worsen performance of
software developers (Becker et al. 2025)

AI can be used to detect errors in code (Wadhwa et al. 2024, Zhang 2024)

And for replicating scientific studies

Starace et al. (2025) found that while AI can reproduce (parts of) studies in CS, it does not
yet outperform PhD students
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Study Setting: AI Replication Games

7-hour long event

Teams of 2–4 researchers

Graduate students, postdoctoral fellows, professors, and researchers

Task

Reproduce a few pre-defined numerical result
Detect coding errors and data irregularities
Suggest two robustness checks and run those checks if possible

In-person or online
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Sample

Study 1

103 teams

271 researchers

7 events

February-November 2024

12 papers

No reasoning models

Study 2

34 teams

95 researchers (all part of Study I)

1 event (virtual)

April 2025

6 papers

Models with reasoning available
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Studies Reproduced

From leading behavioral, economics, political science, or psychology journals

Previously reproduced

Known to contain coding errors

Code can be executed

Replication reports not yet publicly released

The teams did not know the study they will reproduce before the event

The paper (PDF), screenshots of relevant tables/figures and replication package provided
to the teams
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Treatment Arms

Researchers randomly assigned to one of three treatment conditions:

Human-only
AI-Assisted
AI-Lead

Teams formed based on

Software preference (R/Stata)
Mode of participation
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1. Human-only

No Usage of ChatGPT or any other AI
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2. AI-Assisted

Free to use ChatGPT at their discretion

Provided ChatGPT team subscription

Access to newest models
Higher usage limits compared to the free version

Mandatory ChatGPT training before the games

All AI-assisted teams used ChatGPT at least a bit
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3. AI-Lead

Must only follow instructions by ChatGPT

Not allowed to read the paper

Only allowed to interact with the paper through ChatGPT

First try to reproduce the results using ChatGPT’s Python module

Allowed to run code on their computer but only as instructed by ChatGPT

Provided ChatGPT team subscription

Mandatory ChatGPT training before the games
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3. AI-Lead

Why this group?

Test the capabilities of AI when operating with minimum human oversight
Simulate environment where AI has all the ability needed to conduct reproduction (e.g.
execute code R or Stata)
Without fully developing automated system
Learn which prompting strategies work
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Results: Computational Reproducibility

Table 1: Comparison of Human, AI-Assisted, and AI-Led Teams

Variable Human-Only AI-Assisted AI-Led

Human-Only
vs

AI-Assisted

Human-Only
vs

AI-Led

AI-Assisted
vs

AI-Led

Reproduction
0.956

(0.208)
0.935

(0.250)
0.478

(0.505)
0.021

(0.668)
0.477

(<0.001)
0.457

(<0.001)

Minutes to reproduction
83.9

(50.6)
86.1

(78.1)
134.8
(86.1)

-2.2
(0.877)

-51.0
(0.004)

-48.7
(0.025)

Number of minor errors
1.222

(1.521)
0.891

(1.303)
0.478

(0.863)
0.331

(0.268)
0.744

(0.005)
0.413

(0.076)

Minutes to first minor error
104.5
(73.5)

97.8
(67.2)

141.0
(99.1)

6.8
(0.733)

-36.5
(0.185)

-43.2
(0.118)

Number of major errors
1.222

(1.363)
0.652

(0.849)
0.304

(0.591)
0.570

(0.018)
0.918

(<0.001)
0.348

(0.025)

Minutes to first major error
146.0
(86.9)

134.8
(69.4)

148.1
(101.3)

11.2
(0.626)

-2.1
(0.950)

-13.3
(0.661)

At least one good robustness check
1.000

(0.000)
1.000

(0.000)
0.870

(0.341)
-

(-)
0.130

(0.012)
0.130

(0.011)

At least two good robustness checks
0.911

(0.288)
0.891

(0.315)
0.696

(0.465)
0.020

(0.755)
0.215

(0.010)
0.196

(0.020)

Ran at least one good robustness check
0.933

(0.252)
0.957

(0.206)
0.674

(0.474)
-0.023
(0.632)

0.259
(0.002)

0.283
(<0.001)

Ran at least two good robustness checks
0.822

(0.387)
0.848

(0.363)
0.543

(0.504)
-0.026
(0.745)

0.279
(0.004)

0.304
(0.001)

Note: Standard errors in parentheses for individual branches (Human-only, AI-Assisted, and AI-Led); p-values in parentheses
for branch comparisons (Human-Only vs AI-Assisted, Human-Only vs AI-Led, and AI-Assisted vs AI-Led).
Good robustness check: must be clear, feasible, not done by authors, and focused on validity of the empirical strategy.
Major coding error: have potential to impact the claims tested.
Minor coding error: no impact (e.g., missing packages, incorrect paths).



Results: Coding Errors

Table 2: Comparison of Human, AI-Assisted, and AI-Led Teams

Variable Human-Only AI-Assisted AI-Led

Human-Only
vs

AI-Assisted

Human-Only
vs

AI-Led

AI-Assisted
vs

AI-Led

Reproduction
0.956

(0.208)
0.935

(0.250)
0.478

(0.505)
0.021

(0.668)
0.477

(<0.001)
0.457

(<0.001)

Minutes to reproduction
83.9

(50.6)
86.1

(78.1)
134.8
(86.1)

-2.2
(0.877)

-51.0
(0.004)

-48.7
(0.025)

Number of minor errors
1.222

(1.521)
0.891

(1.303)
0.478

(0.863)
0.331

(0.268)
0.744

(0.005)
0.413

(0.076)

Minutes to first minor error
104.5
(73.5)

97.8
(67.2)

141.0
(99.1)

6.8
(0.733)

-36.5
(0.185)

-43.2
(0.118)

Number of major errors
1.222

(1.363)
0.652

(0.849)
0.304

(0.591)
0.570

(0.018)
0.918

(<0.001)
0.348

(0.025)

Minutes to first major error
146.0
(86.9)

134.8
(69.4)

148.1
(101.3)

11.2
(0.626)

-2.1
(0.950)

-13.3
(0.661)

At least one good robustness check
1.000

(0.000)
1.000

(0.000)
0.870

(0.341)
-

(-)
0.130

(0.012)
0.130

(0.011)

At least two good robustness checks
0.911

(0.288)
0.891

(0.315)
0.696

(0.465)
0.020

(0.755)
0.215

(0.010)
0.196

(0.020)

Ran at least one good robustness check
0.933

(0.252)
0.957

(0.206)
0.674

(0.474)
-0.023
(0.632)

0.259
(0.002)

0.283
(<0.001)

Ran at least two good robustness checks
0.822

(0.387)
0.848

(0.363)
0.543

(0.504)
-0.026
(0.745)

0.279
(0.004)

0.304
(0.001)

Note: Standard errors in parentheses for individual branches (Human-only, AI-Assisted, and AI-Led); p-values in parentheses
for branch comparisons (Human-Only vs AI-Assisted, Human-Only vs AI-Led, and AI-Assisted vs AI-Led).
Good robustness check: must be clear, feasible, not done by authors, and focused on validity of the empirical strategy.
Major coding error: have potential to impact the claims tested.
Minor coding error: no impact (e.g., missing packages, incorrect paths).



Results: Robustness Checks

Table 3: Comparison of Human, AI-Assisted, and AI-Led Teams

Variable Human-Only AI-Assisted AI-Led

Human-Only
vs

AI-Assisted

Human-Only
vs

AI-Led

AI-Assisted
vs

AI-Led

Reproduction
0.956

(0.208)
0.935

(0.250)
0.478

(0.505)
0.021

(0.668)
0.477

(<0.001)
0.457

(<0.001)

Minutes to reproduction
83.9

(50.6)
86.1

(78.1)
134.8
(86.1)

-2.2
(0.877)

-51.0
(0.004)

-48.7
(0.025)

Number of minor errors
1.222

(1.521)
0.891

(1.303)
0.478

(0.863)
0.331

(0.268)
0.744

(0.005)
0.413

(0.076)

Minutes to first minor error
104.5
(73.5)

97.8
(67.2)

141.0
(99.1)

6.8
(0.733)

-36.5
(0.185)

-43.2
(0.118)

Number of major errors
1.222

(1.363)
0.652

(0.849)
0.304

(0.591)
0.570

(0.018)
0.918

(<0.001)
0.348

(0.025)

Minutes to first major error
146.0
(86.9)

134.8
(69.4)

148.1
(101.3)

11.2
(0.626)

-2.1
(0.950)

-13.3
(0.661)

At least one good robustness check
1.000

(0.000)
1.000

(0.000)
0.870

(0.341)
-

(-)
0.130

(0.012)
0.130

(0.011)

At least two good robustness checks
0.911

(0.288)
0.891

(0.315)
0.696

(0.465)
0.020

(0.755)
0.215

(0.010)
0.196

(0.020)

Ran at least one good robustness check
0.933

(0.252)
0.957

(0.206)
0.674

(0.474)
-0.023
(0.632)

0.259
(0.002)

0.283
(<0.001)

Ran at least two good robustness checks
0.822

(0.387)
0.848

(0.363)
0.543

(0.504)
-0.026
(0.745)

0.279
(0.004)

0.304
(0.001)

Note: Standard errors in parentheses for individual branches (Human-only, AI-Assisted, and AI-Led); p-values in parentheses
for branch comparisons (Human-Only vs AI-Assisted, Human-Only vs AI-Led, and AI-Assisted vs AI-Led).
Good robustness check: must be clear, feasible, not done by authors, and focused on validity of the empirical strategy.
Major coding error: have potential to impact the claims tested.
Minor coding error: no impact (e.g., missing packages, incorrect paths).
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Model with Control Variables

Table 4: Results from OLS regressions predicting reproduction outcomes

Panel B: Study 1 and 2 combined
(1) (2) (3) (4) (5) (6) (7)

Reproduction
Minor
errors

Major
errors

One good

robustness

Two good

robustness
Ran one

robustness
Ran two

robustness
AI-Assisted -0.027 -0.345* -0.510** 0.001 -0.008 0.008 0.026

( 0.049) ( 0.204) ( 0.211) ( 0.020) ( 0.075) ( 0.050) ( 0.085)
[ -0.124; 0.069] [ -0.750; 0.060] [ -0.928; -0.092] [ -0.038; 0.040] [ -0.155; 0.140] [ -0.091; 0.108] [ -0.142; 0.193]

AI-Led -0.493*** -0.823*** -0.869*** -0.129** -0.203** -0.228*** -0.251**
( 0.077) ( 0.203) ( 0.201) ( 0.051) ( 0.082) ( 0.079) ( 0.104)

[ -0.646; -0.340] [ -1.225; -0.422] [ -1.267; -0.470] [ -0.229; -0.028] [ -0.367; -0.040] [ -0.385; -0.071] [ -0.458; -0.045]
Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓
Mean of dep. var 0.788 0.861 0.723 0.956 0.832 0.854 0.737
p-val (AI-Assisted vs. AI-Led) 0.000 0.001 0.025 0.011 0.012 0.001 0.002
Obs. 137 137 137 137 137 137 137

Note: Standard errors in parentheses, confidence intervals in brackets; human-only branch omitted.
Controls include number of teammates; game–software, baseline skill, and mode of attendance fixed effects.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Do AI-assisted and AI-led Teams Improve Over Time?

Table 5: Results of Study 1 compared to Study 2

Panel A: Study 1
(1) (2) (3) (4) (5) (6) (7)

Reproduction
Minor
errors

Major
errors

One good

robustness

Two good

robustness
Ran one

robustness
Ran two

robustness
AI-Assisted -0.018 -0.487* -0.646** -0.009 -0.014 -0.032 -0.009

(0.063) (0.270) (0.254) (0.027) (0.103) (0.061) (0.113)
[-0.144; 0.107] [-1.025; 0.051] [-1.153; -0.139] [-0.063; 0.046] [-0.220; 0.191] [-0.155; 0.090] [-0.233; 0.216]

AI-Led -0.593*** -1.050*** -1.136*** -0.167** -0.250** -0.323*** -0.290**
(0.090) (0.258) (0.235) (0.068) (0.107) (0.098) (0.126)

[-0.773; -0.413] [-1.565; -0.536] [-1.604; -0.667] [-0.302; -0.031] [-0.463; -0.037] [-0.518; -0.127] [-0.540; -0.040]
Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓
Mean of dep. var 0.738 0.951 0.728 0.942 0.786 0.816 0.680
p-val (AI-Assisted vs. AI-Led) 0.000 0.022 0.018 0.023 0.036 0.004 0.019
Obs. 103 103 103 103 103 103 103

Panel B: Study 2
(1) (2) (3) (4) (5) (6) (7)

Reproduction
Minor
errors

Major
errors

One good

robustness

Two good

robustness
Ran one

robustness
Ran two

robustness
AI-Assisted -0.017 0.283 0.012 0.000 -0.046 0.124 0.034

(0.064) (0.191) (0.281) (.) (0.043) (0.130) (0.151)
[-0.149; 0.114] [-0.113; 0.679] [-0.570; 0.594] [0.000; 0.000] [-0.136; 0.043] [-0.145; 0.393] [-0.279; 0.347]

AI-Led -0.190 -0.085 -0.170 0.000 -0.065 0.111 -0.039
(0.134) (0.229) (0.354) (.) (0.084) (0.117) (0.170)

[-0.467; 0.086] [-0.558; 0.389] [-0.904; 0.563] [0.000; 0.000] [-0.240; 0.109] [-0.132; 0.353] [-0.390; 0.313]
Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓
Mean of dep. var 0.939 0.576 0.727 1.000 0.970 0.970 0.909
p-val (AI-Assisted vs. AI-Led) 0.245 0.119 0.572 . 0.718 0.685 0.395
Obs. 33 33 33 33 33 33 33

Note: Standard errors in parentheses, confidence intervals in brackets; human-only branch omitted.
Controls include number of teammates; game–software, baseline skill, and mode of attendance fixed effects.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Does experience with ChatGPT matter? Study I Only

Table 6: AI-Assisted and AI-Led Metrics by Experience Level (Study I only)

Variable

AI-Assisted
high experience

(n=10)

AI-Assisted
low/medium experience

(n=24)

AI-Led
high experience

(n=9)

AI-Led
low/medium experience

(n=26)
AI-Assisted

High vs Low
AI-Led

High vs Low

Reproduction
1.000

(0.000)
0.875

(0.338)
0.444

(0.527)
0.346

(0.485)
0.125

(0.083)
0.098

(0.631)

Minutes to reproduction
89.2

(85.5)
81.4

(60.6)
178.2
(69.2)

180.3
(72.3)

7.8
(0.800)

-2.1
(0.962)

Number of minor errors
1.400

(2.066)
0.792

(1.141)
0.556

(1.130)
0.500

(0.860)
0.608

(0.399)
0.056

(0.895)

Minutes to first minor error
104.7
(59.4)

66.0
(22.5)

108.0
(15.7)

180.9
(116.2)

38.7
(0.143)

-72.9
(0.123)

Number of major errors
0.900

(1.101)
0.542

(0.884)
0.444

(0.726)
0.154

(0.368)
0.358

(0.376)
0.291

(0.278)

Minutes to first major error
102.4
(29.5)

158.4
(58.2)

117.0
(49.6)

255.2
(80.8)

-56.0
(0.034)

-138.2
(0.039)

At least one appropriate robustness check
1.000

(0.000)
1.000

(0.000)
0.778

(0.441)
0.846

(0.368)
0.000

(-)
-0.068
(0.684)

At least two appropriate robustness checks
0.900

(0.316)
0.833

(0.381)
0.667

(0.500)
0.615

(0.496)
0.067

(0.604)
0.051

(0.794)

Ran at least one appropriate robustness check
1.000

(0.000)
0.958

(0.204)
0.556

(0.527)
0.577

(0.504)
0.042

(0.328)
-0.021
(0.917)

Ran at least two appropriate robustness checks
0.900

(0.316)
0.792

(0.415)
0.444

(0.527)
0.462

(0.508)
0.108

(0.417)
-0.017
(0.934)

Note: Group columns display mean (SD). The two right-most columns show High – Low/Medium differences
within each branch, with two-sided Welch p-values in parentheses. Study I teams only.
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Limitations

We only test ChatGPT

Chosen for having most suitable environment (upload files, execute code)
Might not be the best AI models

Out of the box AI: No custom training focused on reproducibility

Limited time for reproduction of 7 hours

Reproductions often take longer

Focus on limited number of social sciences papers

Small time frame in fast moving field
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Conclusion

AI-Assisted teams do not outperform human-only teams

But the usage of AI is associated with a cost
Assistance by AI does not currently seem to be a solution to reducing cost

Some AI-led teams finished the tasks successfully

AI-driven reproduction has a potential to make an impact
At least for a subset of studies or subset of the tasks
Could be used as 1st check

AI is not reliable and significant human component is still required
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Thank you!

Contact me at dvalenta@uottawa.ca

Preprint of our paper is available at:
https://econpapers.repec.org/paper/zbwi4rdps/195.htm
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Table 7: Balance of Team-Level Characteristics by Branch

Branches Differences

Variable Human-Only AI-Assisted AI-Led

Human-Only
vs

AI-Assisted

Human-Only
vs

AI-Led

AI-Assisted
vs

AI-Led

Number of teammates
2.622

(0.490)
2.587

(0.686)
2.783

(0.554)
0.035

(0.779)
-0.160
(0.148)

-0.196
(0.136)

Minimum academic level: Professor
0.089

(0.288)
0.065

(0.250)
0.109

(0.315)
0.024

(0.676)
-0.020
(0.755)

-0.043
(0.465)

Minimum academic level: Postdoc
0.022

(0.149)
0.152

(0.363)
0.065

(0.250)
-0.130
(0.029)

-0.043
(0.323)

0.087
(0.184)

Minimum academic level: Researcher
0.222

(0.420)
0.174

(0.383)
0.065

(0.250)
0.048

(0.568)
0.157

(0.033)
0.109

(0.110)

Minimum academic level: Student
0.667

(0.477)
0.609

(0.493)
0.761

(0.431)
0.058

(0.570)
-0.094
(0.325)

-0.152
(0.119)

Maximum academic level: Professor
0.578

(0.499)
0.565

(0.501)
0.674

(0.474)
0.013

(0.905)
-0.096
(0.349)

-0.109
(0.288)

Maximum academic level: Postdoc
0.156

(0.367)
0.217

(0.417)
0.196

(0.401)
-0.062
(0.455)

-0.040
(0.620)

0.022
(0.799)

Maximum academic level: Researcher
0.111

(0.318)
0.087

(0.285)
0.000

(0.000)
0.024

(0.703)
0.111

(0.020)
0.087

(0.041)

Maximum academic level: Student
0.156

(0.367)
0.130

(0.341)
0.130

(0.341)
0.025

(0.736)
0.025

(0.736)
0.000

(1.000)

Average years of coding experience
9.915

(4.735)
8.895

(3.612)
10.212
(3.478)

1.020
(0.250)

-0.297
(0.733)

-1.317
(0.078)

Min ChatGPT level: Never
0.222

(0.420)
0.130

(0.341)
0.217

(0.417)
0.092

(0.255)
0.005

(0.956)
-0.087
(0.276)

Min ChatGPT level: Beginner
0.422

(0.499)
0.565

(0.501)
0.522

(0.505)
-0.143
(0.176)

-0.100
(0.347)

0.043
(0.680)

Min ChatGPT level: Intermediate
0.267

(0.447)
0.283

(0.455)
0.239

(0.431)
-0.016
(0.867)

0.028
(0.766)

0.043
(0.639)

Min ChatGPT level: Advanced
0.089

(0.288)
0.000

(0.000)
0.022

(0.147)
0.089

(0.039)
0.067

(0.163)
-0.022
(0.320)

Max ChatGPT level: Never
0.000

(0.000)
0.022

(0.147)
0.022

(0.147)
-0.022
(0.325)

-0.022
(0.325)

0.000
(1.000)

Max ChatGPT level: Beginner
0.111

(0.318)
0.109

(0.315)
0.087

(0.285)
0.002

(0.971)
0.024

(0.703)
0.022

(0.729)

Max ChatGPT level: Intermediate
0.511

(0.506)
0.500

(0.506)
0.565

(0.501)
0.011

(0.917)
-0.054
(0.609)

-0.065
(0.536)

Max ChatGPT level: Advanced
0.378

(0.490)
0.348

(0.482)
0.326

(0.474)
0.030

(0.769)
0.052

(0.610)
0.022

(0.828)

Note: Each cell in the first three columns shows the mean (top) and standard deviation (bottom) of the
characteristic for the indicated branch. Cells in the last three columns show the mean difference between
branches with the corresponding two-sided t-test p-value in parentheses.
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Reproduction Rate by Event

Figure 1: Computational reproducibility rate across treatment groups for each event.
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Computational Reproducibility - Time to Reproduction

Figure 1: Cumulative density plot depicting the time (in minutes) taken by each treatment arm—Human,
AI-assisted, and AI-Led—to computationally reproduce the main findings across both Study 1 and Study 2.



Results: Coding Errors - Time



Appendix References Additional Tables and Figures Authors

Minor Coding Errors by Event

Figure 2: Differences in the number of minor errors detected across groups for each event.
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Major Coding Errors by Event

Figure 3: Number of major errors detected across groups for each event.
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Improvement between Study 1 and Study 2
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Results by Software

Table 8: Results from OLS regressions predicting reproduction outcomes for different software

Panel B: Study 2 combined
(1) (2) (3) (4) (5) (6) (7)

Reproduction
Minor
errors

Major
errors

One good

robustness

Two good

robustness
Ran one

robustness
Ran two

robustness
AI-Assisted -0.010 -0.619** -0.672** 0.007 0.101 0.063 0.200*

( 0.049) ( 0.308) ( 0.293) ( 0.024) ( 0.077) ( 0.064) ( 0.103)
[ -0.108; 0.088] [ -1.229; -0.009] [ -1.252; -0.092] [ -0.040; 0.055] [ -0.051; 0.253] [ -0.064; 0.190] [ -0.004; 0.405]

AI-Led -0.475*** -1.075*** -1.172*** -0.100 -0.180 -0.233** -0.220
( 0.119) ( 0.353) ( 0.290) ( 0.065) ( 0.114) ( 0.108) ( 0.155)

[ -0.710; -0.240] [ -1.774; -0.376] [ -1.747; -0.597] [ -0.229; 0.028] [ -0.406; 0.046] [ -0.447; -0.018] [ -0.526; 0.086]
R -0.090 0.023 -0.237 -0.002 0.029 -0.028 0.051

( 0.062) ( 0.376) ( 0.347) ( 0.027) ( 0.093) ( 0.078) ( 0.124)
[ -0.213; 0.034] [ -0.721; 0.768] [ -0.924; 0.451] [ -0.055; 0.052] [ -0.156; 0.214] [ -0.182; 0.127] [ -0.193; 0.296]

AI-Assisted × R -0.047 0.568 0.295 -0.009 -0.219 -0.121 -0.359**
( 0.099) ( 0.430) ( 0.434) ( 0.035) ( 0.138) ( 0.104) ( 0.161)

[ -0.243; 0.148] [ -0.283; 1.420] [ -0.564; 1.154] [ -0.078; 0.061] [ -0.491; 0.054] [ -0.326; 0.084] [ -0.677; -0.040]
AI-Led × R -0.051 0.432 0.557 -0.049 -0.058 -0.013 -0.083

( 0.161) ( 0.432) ( 0.410) ( 0.092) ( 0.158) ( 0.149) ( 0.195)
[ -0.370; 0.269] [ -0.423; 1.288] [ -0.255; 1.369] [ -0.232; 0.133] [ -0.370; 0.254] [ -0.309; 0.283] [ -0.469; 0.303]

Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓
Mean of dep. var 0.788 0.861 0.723 0.956 0.832 0.854 0.737
p-val (AI-Assisted vs. AI-Led)
Obs. 137 137 137 137 137 137 137

Note: Standard errors in parentheses, confidence intervals in brackets; human-only branch omitted; Stata papersomitted.
Controls include number of teammates; game, skill, and attendance fixed effects.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Results by Prompt Number

Table 9: Comparison of Key Metrics by Prompt Levels within AI-Assisted Branch

Variable
Above median

(n=23)

Below/equal to median

(n=23) Difference

Reproduction
1.000

(0.000)
0.870

(0.344)
0.130

(0.083)

Minutes to reproduction
94.9

(88.2)
75.9

(65.4)
19.0

(0.423)

Number of minor errors
0.826

(0.984)
0.957

(1.581)
-0.130
(0.739)

Minutes to first minor error
119.7
(77.7)

71.8
(42.2)

47.9
(0.071)

Number of major errors
0.696

(0.926)
0.609

(0.783)
0.087

(0.733)

Minutes to first major error
141.2
(87.2)

127.2
(42.8)

14.0
(0.632)

At least one appropriate robustness check
1.000

(0.000)
1.000

(0.000)
0.000

(-)

At least two appropriate robustness checks
0.826

(0.388)
0.957

(0.209)
-0.130
(0.164)

Ran at least one appropriate robustness check
0.957

(0.209)
0.957

(0.209)
0.000

(1.000)

Ran at least two appropriate robustness checks
0.783

(0.422)
0.913

(0.288)
-0.130
(0.228)

Note: Group columns show mean (SD); the Difference column is Above Below with a two-sided
Welch p-value in parentheses. Groups are defined by the median number of prompts ( 25.5 ) in
the AI-Assisted sample.



Does experience with ChatGPT matter? Study I and II combined

Table 10: AI-Assisted and AI-Led Metrics by Experience Level (Study I and II)

Variable

AI-Assisted
high experience

(n=16)

AI-Assisted
low/medium experience

(n=29)

AI-Led
high experience

(n=15)

AI-Led
low/medium experience

(n=31)
AI-Assisted

High vs Low
AI-Led

High vs Low

Reproduction
1.000

(0.000)
0.897

(0.310)
0.600

(0.507)
0.419

(0.502)
0.103

(0.083)
0.181

(0.265)

Minutes to reproduction
79.5

(75.7)
78.7

(56.6)
102.7
(84.1)

157.1
(83.3)

0.8
(0.971)

-54.4
(0.152)

Number of minor errors
1.125

(1.668)
0.793

(1.082)
0.400

(0.910)
0.516

(0.851)
0.332

(0.481)
-0.116
(0.682)

Minutes to first minor error
120.0
(89.7)

78.9
(33.5)

94.2
(30.3)

159.7
(111.9)

41.1
(0.176)

-65.4
(0.116)

Number of major errors
0.812

(0.911)
0.586

(0.825)
0.533

(0.743)
0.194

(0.477)
0.226

(0.416)
0.340

(0.122)

Minutes to first major error
127.3
(87.2)

140.0
(57.4)

87.7
(46.6)

220.6
(104.4)

-12.7
(0.709)

-132.9
(0.043)

At least one appropriate robustness check
1.000

(0.000)
1.000

(0.000)
0.867

(0.352)
0.871

(0.341)
0.000

(-)
-0.004
(0.969)

At least two appropriate robustness checks
0.938

(0.250)
0.862

(0.351)
0.800

(0.414)
0.645

(0.486)
0.075

(0.408)
0.155

(0.270)

Ran at least one appropriate robustness check
1.000

(0.000)
0.966

(0.186)
0.733

(0.458)
0.645

(0.486)
0.034

(0.326)
0.088

(0.553)

Ran at least two appropriate robustness checks
0.938

(0.250)
0.828

(0.384)
0.667

(0.488)
0.484

(0.508)
0.110

(0.253)
0.183

(0.250)

Note: Group columns display mean (SD). The two right-most columns show High – Low/Medium differences
within each branch, with two-sided Welch p-values in parentheses.
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ChatGPT Models Available by Training

Games Date Training Image* ChatGPT versions available
Date 3.5 4 4o 4o- o1-preview 4o with 4.5, o3,

mini and canvas o4-mini, and
o1-mini o4-mini-high

Toronto Feb 20 Feb 14 No Yes Yes

Ottawa May 3 Apr 26 Yes Yes Yes

Sheffield Jun 17 Jun 12 Yes Yes Yes Yes

Cornell Aug 12 Jul 31 Yes Yes Yes Yes

Bogota Oct 4 Sep 23† Yes Yes Yes Yes Yes Yes‡

Tilburg Oct 18 Sep 30 Yes Yes Yes Yes Yes Yes‡

Virtual Nov 22 Nov 8 Yes Yes Yes Yes Yes Yes

2025 Event Apr 30 Apr 28 Yes Yes Yes Yes Yes§ Yes

* Image upload part of training and screenshots of relevant results from the studies provided to researchers.

† Training using recording of the Cornell training + o1-preview model slide added to presentation

‡ While GPT-4o with canvas was available for the Bogota and Tilburg events, it was not mentioned during the training.

§ Canvas become generally integrated into the environment for the various models.
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ChatGPT Model Capabilities

Model Date Introduced File Upload Python Code Web Reasoning
Interpreter Browsing

GPT-3.5 Before 1st event No No No No

GPT-4 Before 1st event Yes Yes Yes No

GPT-4o May 13, 20241 Yes Yes Yes No

GPT-4o-mini July 18, 20242 Yes* Yes* Yes* No

o1-preview September 12, 20243 No No No Yes

o1-mini September 12, 20243 No No No Yes

GPT-4o with canvas October 3, 20244 Yes Yes No No

GPT-4.5 (preview) February 27, 20255 Yes Yes Yes No

o3 April 16, 20256 Yes Yes Yes Yes

o4-mini April 16, 20256 Yes Yes Yes Yes

o4-mini-high April 16, 20256 Yes Yes Yes Yes

* While 4o-mini supported these functions at the time of the last training it did not necessarily at the time of introduction.
[1] https://openai.com/index/hello-gpt-4o/, [2] https://openai.com/index/gpt-4o-mini-advancing-cost-efficient-intelligence/,
[3] https://openai.com/index/introducing-openai-o1-preview/, [4] https://openai.com/index/introducing-canvas/, [5] https:

//openai.com/index/introducing-gpt-4-5/, [6] https://openai.com/index/introducing-o3-and-o4-mini/

Table 11: ChatGPT capabilities
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University CRDCN), Dirk Goldschmitt (University of Sheffield), Amélie Gourdon-Kanhukamwe (King’s College London), Andrea Gregor de Varda (University of
Milano-Bicocca), Idaliya Grigoryeva (UC San Diego), Alexi Gugushvili (University of Oslo), Aaron H.A. Fletcher (University of Sheffield), Florian Habermann
(University of Lausanne), Márton Hablicsek (Leiden University), Joanne Haddad (Université Libre de Bruxelles), Jonathan D. Hall (University of Alabama), Olle
Hammar (Linnaeus University and Institute for Futures Studies), Malek Hassouneh (University of Toronto), Carina I Hausladen (ETH Zürich), Sophie C. F.
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