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Abstract

Leib et al. (2024) examine how artificial intelligence (AI) generated advice
affects dishonesty compared to equivalent human advice in a laboratory ex-
periment. In their preferred empirical specification, the authors report that
dishonesty-promoting advice increases dishonest behavior by approximately
15% compared to a baseline without advice, while honesty-promoting advice
has no significant effect. Additionally, they find that algorithmic transparency
- disclosing whether advice comes from Al or humans - does not affect be-
havior. We computationally reproduce the main results of the paper using
the same procedures and original data. Our results confirm the sign, mag-
nitude, and statistical significance of the authors’ reported estimates across
each of their main findings. Additional robustness checks show that the sig-
nificance of the results remains stable under alternative specifications and
methodological choices.
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1 Introduction

Leib et al. (2024), hereafter LKRHI, investigate how artificial intelligence (AI) gen-
erated advice shapes dishonesty compared to equivalent human advice. This ques-
tion has become increasingly relevant as Al systems like large language models
take on advisory roles across various domains. Although organizations commonly
propose algorithmic transparency as a solution to potential Al risks, empirical ev-
idence for its effectiveness in shaping ethical b ehavior remains | imited. T hrough a
series of laboratory experiments, the authors examine: (i) whether people’s dishon-
est behavior is influenced by A I-generated a dvice, (ii) how such a dvice compares
to human-written advice, and (iii) whether transparency about the advice source

influences behaviour.

In their preferred empirical specification, L KRHI fi nd th at dishonesty-promoting
advice increases dishonesty by 15% compared to a baseline with no advice, regard-
less of whether the advice comes from Al or humans. In contrast, honesty-promoting
advice does not significantly increase honest b ehavior. N otably, algorithmic trans-
parency - informing participants about whether advice comes from Al or humans -
does not affect b ehavior. These findings suggest that Al advice can shape unethical
behavior to the same extent as human advice, and that common policy proposals

like algorithmic transparency may be insufficient to mitigate these risks.

In the present paper, we investigate both the computational reproducibility and
robustness of LKRHI’s empirical results. Using their data and code provided in
their replication package, we successfully reproduce all five main findings from their
analysis with identical point estimates and standard errors. Our robustness anal-
ysis examines the stability of these findings u nder a lternative s pecifications and
methodological choices including making regression standard errors heteroskedas-
ticity robust, use Bonferroni adjusted standard errors for t-tests and alternative

regression specifications.

The remainder of the paper proceeds as follows. Section 2 provides context on the
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laboratory experiments to help contextualize the task and study’s findings. Section 3
outlines the replication materials and describes our approach to both computational
reproduction and robustness checks. Section 4 presents results from our re-analysis
and Section 5 discusses the results of our robustness checks. Section 6 provides a

brief conclusion and discusses main takeaways from the exercise.

2 Context: The Experiments

Leib et al. (2024) conduct a series of experiments to investigate how Al-generated
and human-written advice shapes dishonesty. The core of the experimental design
is and incentivized die-rolling task where participants privately roll a die and re-
port the outcome, with higher reported numbers corresponding to higher payments
(following Fischbacher and Follmi-Heusi (2013)). In this setup, participants face
a trade-off between honesty and monetary gain, as they could potentially increase

their earnings by misreporting higher numbers.

The experiment consists of two main parts. In the first part, the authors collect
human-written advice and generate Al advice. For the human-written advice, ad-
visors (N = 367) were incentivized to write either honesty-promoting or dishonesty-
promoting advice for future participants. The authors then use this human-written
advice to fine-tune GPT-J, an open-source natural language processing algorithm, to
generate comparable Al advice. In the second part of the experiment, the authors
examine how this advice influences participants’ dishonesty through a between-

subjects design with nine treatment conditions, as described in Table 1.

The main dependent variable is the reported die roll outcome (ranging from 1 to
6), with an expected average of 3.5 if the participants report truthfully. While
individual-level dishonesty cannot be detected because the result of the actual
die role is not reported, systematic deviations from this expected average across
treatments reveal the influence of different types of advice on dishonest behavior.

Following the die-rolling task, participants completed a post-experimental survey
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Table 1: Overview of Experimental Treatments — Part 2 of LKRHI

Treatment Source Type Information No. Subjects

Control Condition

0 No advice - - 201
Treatment Conditions

1 Al Honesty Transparent 201
2 Al Honesty Opaque 201
3 Al Dishonesty Transparent 200
4 Al Dishonesty Opaque 200
5 Human Honesty Transparent 203
6 Human Honesty Opaque 201
7 Human Dishonesty Transparent 205
8 Human Dishonesty Opaque 205

Total # Subjects 1,817

Notes: The Table reports the treatments implemented in Part 2 of the experiment by Leib et al.
(2024). ‘Source’ refers to whether the advice was given by humans (Human) or generative Al
(AI). ‘ Type* refers to kind of advice given to a subject about how to report their die roll and is set
to be either honesty promoting (Honesty) or dishonesty promoting (Dishonest). ‘Information’
refers to whether subjects are informed about the source of information being human or AI
(Transparent) or not informed (Opaque). In the Control Condition (No Advice) subjects were
not provided with advice from an adviser.

measuring several potential mechanisms, including perceptions of social norms, jus-
tifiability of dishonesty, and attribution of responsibility between themselves and
the advisor. In treatments where the advice source was not disclosed (i.e. the
opacity conditions), participants also completed an incentivized static Turing test

to assess whether they could distinguish between AI and human-written advice.

3 Data, Replication Materials & Approach

We access the data and code provided by LKRHI on OSF.! The authors of the orig-
inal study include their R code and two data files along with their preregistration
documents. Preregistration documents provided pertain to the design of the exper-
iment and do not discuss planned analyses of the collected data. Web Appendix
Table A.1 summarizes the features of the replication package. The codes and data
used in our reproduction, including a workflow to execute the analysis are made

available in a separate OSF repository.?

LOSF URL: https://osf.io/g3sw2/
20SF URL: https://osf.io/g6249/.
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Our approach. We independently re-coded the analysis without reference to the
original scripts. Whilst mostly successful, due to the absence of a README file
describing the variables in the data set we did need to verify which variable in
the provided dataset indicated a subject completed all parts of the experiment and
should be included in the analysis by looking at some lines of the author’s code.
We reproduced all results (tables and figures) in the main text of LKHRI except
their Bayesian analysis reported in the appendix. We opted not to reproduce the

Bayesian analysis, as these results primarily serve to support the main findings.

After re-coding the results, we ran the scripts of LKHRI and verified that all the

main results in the published manuscript are produced by their code.

4 Computational Reproducibility Results

4.1 Main Results

This section reproduces the main results of LKHRI as presented in Section 3 of

their paper.

Over-reporting of die-roll outcomes. LKHRI’s first result is that subjects over-
report the die-roll outcomes across all treatments. Our results confirm this finding.
Figure 1 reports the average reported die-roll for each treatment along with the
standard error, partially reproducing Figure 3 of LKHRI. The figure also reports
the standard deviation of the die-roll outcome in parentheses under the mean for
each treatment. Mean reported outcomes in each treatment are higher than the
expected value of 3.5 (p < 0.00 for all treatments. See Web Appendix Table B.1 for

one-sample t-test results).

Is people’s behaviour influenced by Al-generated advice? Column (1) of Web
Appendix Table B.3 reveals average die-roll reports higher in the Al-generated dis-

honesty treatment compared to the No Advice treatment (b = 0.61, p < 0.00).3

3Estimates in We Appendix Table B.3 reproduce the results in Table 1 of LKHRI. Panel
A reports their estimates on the treatment coefficients, and Panel B reports our estimates. The
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Figure 1: Average Die-Roll Reports Across Treatments
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Notes: The Figure shows mean reported die-roll outcomes (bars) by treatment and
their standard errors. The dashed black line represents the expected mean if partic-
ipants were honest. The means (standard deviations) of die-roll reports are given at
the bottom of each bar. Statistical test results reported are from pairwise t-tests with
standard errors that are not corrected for multiple testing. * p < 0.1, ** p < 0.05,
*** p < 0.01. Figure reproduces the mean die-roll related aspects of Figure 3 in Leib
et al. (2024).
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Average die-roll reports are not statistically different from the No Advice treatment
when the Al generated advice is honesty promoting (b = 0.019, p = 0.898). Die rolls
in Al generated dishonesty promoting are higher the an in Al generated honesty

promoting treatments (b = —0.590, p < 0.00).

Is people’s behaviour influenced by Al-generated advice? Al generated advice
performs similarly to human generated advice. Column (2) of Web Appendix Table
B.3 reports the results. For the opacity treatment, Al generated advice does lead to
differences in average die-roll reporting compared to human generated advice when
dishonesty promoting (b = 0.070, p = 0.744) of honesty promoting (b = —0.076,
p=0.631).

Can individual’s distinguish AI and human-written advice? In the opacity treat-
ments, participants cannot distinguish Al advice from human advice (Binomial test

results using a frequency threshold of 50 percent, p = 0.999).

Does transparency about the advice source matter? Column (3) of Web Ap-
pendix Table B.3 include interactions with an indicator for treatments that reveal
advice sources to subjects. The results are statistically insignificant. There is no
evidence that transparency on the advice source influences reported die-roll out-

comes.

The estimates discussed above are robust to the inclusion of controls including
perceived norms, gender, age, advice readability and whether a subject correctly

guesses the advice source (Columns (4) to (7) of Web Appendix Table B.3).

4.2 Mechanisms

LKHRI examine how the advice source (Al or human) and type (honesty or dishon-

esty promoting) affect participants’ perceptions across four key aspects: whether

estimates and standard errors coincide in all columns. Web Appendix Table B.2 reports analogous
results using pairwise t-tests with a Bonferroni adjustment for multiple hypothesis testing.
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Figure 2: Reports of Perceived Norms by Treatment Type
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Notes: The Figure shows mean reports of perceived norms (bars) by treatment and
their standard errors. Statistical test results reported are from pairwise t-tests with
standard errors that are not corrected for multiple testing. Figure reproduces Figure
4 in Leib et al. (2024). See Section 2.2.3 of LKHRI for norm definitions.
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misreporting is appropriate (injunctive social norms), how common they think it
is (descriptive social norms), how justifiable they consider it (justifiability norms),
and how they share responsibility with their advisor (shared responsibility norms).
Subjects completed a post-experimental survey, indicating on a scale from 0 to 100
their perception of each norm. To understand how known advice source and advice
type shaped perceptions, the authors focus on subjects who where in treatments

where they informed about the advice source (i.e. transparency treatments).

Figure 2 reproduces Figure 4 of LKHRI’s manuscript and reports the mean of
each perceived by treatment. The figure exactly mirror those of the authors and
shows that that dishonesty-promoting advice increases participants’ perceptions of
the appropriateness, prevalence, and justifiability of their behavior compared to
honesty-promoting advice, regardless of whether the advice comes from Al or hu-
mans. Perceptions of shared responsibility are similar across treatments. These
results are supported via linear regression of each of the perceived norms on treat-
ment indicators. The results are presented in Web Appendix Table B.4 and mirror

those of the in text discussion of the authors on pages 778-780.%

4.3 Author Reported Robustness

After establishing the main results, LKHRI show that their results are robust across
two dimensions. First, the authors show that the results are robust to a change of
outcome variable, using the proportion of reported sixes (which is the report that
yields subjects the maximum payment). Second, they show their results are robust
to the incentive alignment schemes of the advisors. In what follows, we reproduce

their results for these robustness exercises.

Reported Sixes. LKHRI show that their results are robust to an alternative out-
come, whether a subject reports a die-roll outcome of six. Figure 3 partially repro-

duces Figure 3 of LKHRI reporting the proportion of sixed reported within each

4The regression coefficients and statistical test results are identical to those produced when
running the scripts of LKHRI.

11
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Figure 3: Proportion of Die Rolls Reported as Six by Treatment
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Notes: The Figure shows mean proportions of sizes (bars) by treatment and their
standard errors. The dashed black line represents the proportion of sixes if partic-
ipants were honest. The means of die-roll reports are given at the bottom of each
bar. Figure reproduces the proportion of sixes related aspects of Figure 3 in Leib
et al. (2024).

treatment. The results show a similar pattern the average die roll outcomes shown
in Figure 1. The proportion of sixes are higher in dishonesty promoting advice
treatments. Treatments promoting honesty have a similar proportion of sixes to
the no advice condition. These results are confirmed via regression. Columns 1 to
3 of Table B.5 reproduce the (unreported) probit regression results of LKHRI that
show the main findings in terms of treatment differences are robust to the change in

the outcome variable. Our estimates align with those reported in the manuscript.

Additional Treatments. LKHRI run four additional treatments to explore the ro-
bustness of their results to the advisor’s incentive scheme. In these treatments,
participants in Part Two of the experiment read advice written by advisors whose
incentives were aligned with those of the advisees. Otherwise the treatments were

identical to the original experiment: they differed by advice source (human written

12
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Table 2: Replication of PAIRWISE T-STATISTICS: ALIGNED TREATMENTS

Opacity
AT Generated Human Written
No Advice -1.73 -4.08 ***
AT x Dishonest x Opaque - -2.14
Transparency

AT Generated Human Written

No Advice -4.00 *** -3.27 **
AT x Dishonest x Opaque -2.07 -1.41
Human x Dishonest x Opaque 0.08 0.73
AT x Dishonest x Transparent - 0.65

Notes: Table reports (two-sided) t-test results of whether the mean reported die-roll
outcome were equal between treatments. * p < 0.1, ** p < 0.05, *** p < 0.01 using
Bonferroni-Holm adjusted p-values. Reproduces reported statistics of Leib et al. (2024)
reported in Section 3.1.2. See Table 1 and notes therein for treatment definitions.

versus Al generated) and information (transparency versus opacity). We reproduce
the pairwise t-test results from the paper in which the authors compare the average
reported die roll of these treatments to the “no advice” condition and to each other.

We report the results in Table 2. Again, our results mirror those of the authors.

5 Robustness Reproducibility

5.1 Econometric Specifications.

Heteroskedasticity Robust Standard Errors. LKHRI’s regressions in their Table
1, which we have reproduced in Web Appendix Table B.3 assume that the regression
residual is homoskedastic. Web Appendix Tables C.1 and C.2 show that the results

are robust to using HC2 and HC3 heteroskedasticity robust standard errors.

Proportion of Sixes via LPM. Economists when estimating casual effects of binary
treatments advocate for the use of Linear Probability Models (LPMs) rather than
the generalised linear model counterpart (see, for example Section 3.4.1 of Angrist
and Pischke (2009)). Columns (4) to (6) of Web Appendix Table B.5 report the
results from estimating LKRI’s probit regression that models whether a six was
reported as a function of treatments via an LPM with HC2 heteroskedastic standard

errors. Their results are robust to the alternative specification.

4R DP No. 212
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Table 3: Distribution of High vs Low Reported Die-Roll Outcomes between Treat-
ments

Condition Number of 1-3 Number of 4-6
Honesty Promoting 291 (36.56%) 505 (63.44%)
Dishonesty Promoting 176 (21.78%) 632 (78.22%)
No Advice 77 (36.15%) 136 (63.85%)

Notes: The Table reports the number (percentage) of subjects who report a
die roll outcome between 1 and 3 (Number of 1 -3) and 4 to 6 (Number 4 -
6). Treatment conditions aggregated to the Control Condition (No Advice)
and whether the advice was honesty promoting ot dishonest promoting. See
Table 1 for definitions.

5.2 Proportions of die roll values

Our second robustness exercise further explores the distribution of die roll outcomes,
expanding beyond using reported sixes an alternate outcome variable by LKHRI.
In the case of a fair die, the proportions of each value of the die roll, i.e., 1 through
6, are equal be 1/6. This would imply that the cumulative proportions of 1-3 (lower
values) appearing on the dice should be equal to the cumulative proportions of 4-6
(higher values) appearing on the dice. Since the main results of LKHRI document
a difference in behaviour along the dishonesty-honesty dimension of advice giving,
we focus on whether the proportion of higher vs lower outcomes differ along this

dimension.

Table 3 reports the cumulative number of reported values for the three condi-
tions. Chi-square tests comparing the Honesty Promoting and No Advice treat-
ments indicate indicating that the two proportions are statistically not different
(x3 = 0.000877, p = 0.9764). In contrast, chi-square test comparing the Dishonesty
Promoting and No Advice treatments provide strong evidence that the two pro-
portions are different (x? = 17.907, p < 0.001). Similar results hold for comparing

Dishonesty Promoting and Honest promoting treatments (x? = 41.704, p < 0.001).

We further explore the distribution of all reported die-roll outcomes by treatment.
To do this we estimate six separate linear probability models where each poten-
tial outcome is used a dependent variable. Web Appendix Table C.3 reports results

comparing opacity treatments to the baseline, equivalent to the specification of Col-

4R DP No. 212
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umn (1) in Web Appendix Table B.5. The results show an increase in reports of
fives and sixes coming from a decrease in reports of ones and threes in the dishon-
esty promoting treatments. Web Appendix Table C.4 reports using all treatment
conditions, mirroring the specification of Column (3) in Web Appendix Table B.5.
These results corroborate those above and provide suggestive insights into subject
behaviour differences across treatments.> Subjects in the dishonesty promoting
advice treatment that is sourced from humans decrease their reports of rolling a
three, and when the advice source is opaque, dishonesty promoting and sourced

from humans increase their reports of a four.

6 Concluding Remarks

We conducted a computational reproducibility analysis of Leib et al. (2024) by re-
coding their analysis from the raw data. Our point estimates and standard errors
align with the original article, suggesting that their empirical results are repro-
ducible. We conduct further robustness checks by robustifying regression standard
errors to be heteroskedasticity robust, use Bonferroni adjusted standard errors for
t-tests and alternative regression specifications. LKHRI’s results are robust to these

changes.

We suggest several improvements for future replication repositories to adhere to best
practice (Gentzkow and Shapiro 2014, Koren et al. 2022, Vilhuber et al. 2022). First,
repositories should include a README file in the root directory that clearly explains
the structure and organization of all materials. Second, detailed documentation for
datasets should be provided, including thorough descriptions of all variables and
their measurements. Third, repositories should maintain a clear separation between
code, data, inputs, and outputs to enhance navigability and reproducibility. Finally,
we encourage authors to adopt best practice by modularizing their analysis (rather
than using single scripts) and thoroughly documenting their code with comments

that explain not just what the code does, but why specific analytical choices were

5Differences discussed are significant at the 10% significance level.

15
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made. We believe these practices would significantly enhance the transparency and

reproducibility of empirical research.
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Web Appendices

A Contents of the Replication Package

Table A.1: Replication Package Contents and Reproducibility

Replication Package Item Fully Partial No

Raw data provided v

Cleaning code provided
Analysis code provided

Provided code generates reported results
Reproducible from analysis data via recoding

SN NEEENEN

Preregistration of experiment design
Preregistration of analysis plan v

B Tables Accompanying Computational Reproducibility Analysis

Table B.1: One Sample t-tests for over-reporting of die-roll outcomes

Treatment Test Statistic
AT x Honest x Opaque 4.35 ***
Al x Honest x Transparent 5.38 H*
Human x Dishonest x Opaque 9.64 ***
Al x Dishonest x Opaque 11.97 ***
Al x Dishonest x Transparent 11.21 ***
Human x Honest x Transparent 3.43 X
Human x Dishonest x Transparent 11.36 ***
Human x Honest x Opaque 3.97 *Hk
No Advice 4.55 *x*

Notes: Table reports (two-sided) t-test results of whether the mean reported
die-roll outcome was equal to that of a fair die (EV = 3.5). * p < 0.1, **
p < 0.05, ¥** p < 0.01 using Bonferroni-Holm adjusted p-values. Reproduces
reported statistics of Leib et al. (2024) reported in the first sentence of Section
3 on page 774.

17
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Table B.2: Replication of PAIRWISE T-STATISTICS

Opacity
AT Generated Human Written

Honest Dishonest Honest Dishonest
No Advice -0.12 -4.33 *x* 0.38 -3.88 HHk
Al x Honest x Opaque - -3.99 *** 0.48 -3.61 **
AT x Dishonest x Opaque - - 4,71 FFE 0.04
Human x Honest x Opaque - - - -4.22 ***
Human x Dishonest x Opaque - - - -
AT x Honest x Transparent - - - -
AI x Dishonest x Transparent - - - -
Human x Honest x Transparent - - - -

Transparency
AT Generated Human Written

Honest Dishonest Honest Dishonest
No Advice -0.57 -4.32 0.72 4,21
AT x Honest x Opaque -0.43 -4.00 *** 0.81 -3.88 *H*
AT x Dishonest x Opaque 3.73 HH* -0.15 5.05 *** 0.04
Human x Honest x Opaque -0.94 -4.68 *** 0.35 -4.57 *F**
Human x Dishonest x Opaque 3.33 ** -0.18 4.54 *F** -0.01
Al x Honest x Transparent - -3.73 Hxx 1.29 -3.62 **
AI x Dishonest x Transparent - - 5.00 *** 0.19
Human x Honest x Transparent - - - -4.91 *e*

Notes: Table reports (two-sided) t-test results of whether the mean reported die-roll outcome were equal
between treatments. * p < 0.1, ** p < 0.05, *** p < 0.01 using Bonferroni adjusted p-values. Reproduces
reported statistics in Figure 1 in this manuscript. See Table 1 and notes therein for treatment definitions.
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