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A Appendix Figures

Figure A.1: Robustness of Main Results to Selective Attrition
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Note: This figure shows robustness of our main treatment effects to two corrections for selective attrition: Lee
bounds (Lee, 2009), and controlling for employment status (the only variable that exhibits a significant
treatment-control difference in our balance tests; our main estimates already control for occupation fixed effects).
Error bars are 95% CIs. The main coefficients correspond to the ones printed in Panels A and B of Figure 1 and
Panels A and B of Figure 4; they are slightly different in this figure because, to simplify the implementation of
Lee bounds, we estimate them at the participant level (overall grade is averaged across all graders) with no
controls (as opposed to at the participant-grader level with grader fixed effects and occupation/incentive-arm
fixed effects).
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Figure A.2: Task Realism Scores
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Note: After the first task, participants are asked to rate how realistically the task imitates real tasks performed by
people in their occupation, on a 1-5 scale. This is the histogram of responses to that question. Additionally,
participants are asked if they have performed a similar task in their job before; 68% say yes.
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Figure A.3: Task Compliance (Linear+Convex Incentive Groups, First Task)

(a) Distribution of Time Taken (3 Measures)
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Note: This figure shows that respondents (in the “linear” and “convex” incentive groups) comply with our
instructions and spend significant time and effort completing the first task. Panel (a) shows the distribution of
time taken according to 3 measures: participants’ self-reports of their total time spent, their time spent on the
survey page, and “minutes active.” The final measure is calculated by counting the number of minutes in which
the respondent adds or modifies at least 3 words in the task text box. Minutes active can be less than total
self-reported time because respondents are taking time to read the prompt, because they are spending time
brainstorming (literally) outside of the box, or because they are overreporting their time taken and are in fact
inactive for some of the time they’re on the page. Panel (b) shows the distribution of final word counts on the
first task. 4



Figure A.4: Task Compliance (Exact-Time Group, First Task)

(a) Distribution of Time Taken (Objective “Time Active” Measure)
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Note: This figure shows that respondents (in the “exact time” group, who are required to spend exactly 15
minutes on the task) comply with our instructions and spend around 15 minutes completing the first task. Panel
(a) shows the distribution of time taken according to our objective “minutes active” measure, which is calculated
by counting the number of minutes in which the respondent adds or modifies at least 3 words in the task text
box. Minutes active can be less than total self-reported time because respondents are taking time to read the
prompt, because they are spending time brainstorming (literally) outside of the box, or because they are
overreporting their time taken and are in fact inactive for some of the time they’re on the page. Panel (b) shows
the distribution of final word counts on the first task.
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Figure A.5: Word Count Evolution in Treatment vs Control (Linear+Convex Arms)

(a) Pre-Treatment
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(b) Post-Treatment
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Note: This figure uses our snapshots of the respondent’s essay box each minute to plot mean word counts in the
treatment versus control groups, before and after treatment, on the tasks. We restrict to the linear and convex
incentive arms and include already-submitted essays at each minute (i.e., when a respondent submits their essay,
their word count stays at its final value in every subsequent minute).
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Figure A.6: Within-Essay Cross-Evaluator Grade Correlation
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Note: This graph displays a binned scatterplot of the cross-grader within-essay grade correlation in our dataset.
Specifically, we create a dataset where an observation is a unique grader1-grader2-essay pair, and then regress
grader1score on grader2score.
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Figure A.7: How People Use ChatGPT
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Note: Respondents who report using ChatGPT on the second task (both treatment and control group) are asked
how they used it from a set of options. They can tick multiple. This figure shows how many respondents
selected each option.
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Figure A.8: Alternative Versions of Main Figures I

(a) Average Grades (Exact-Time Group)

Treatment Effect:     0.39 SDs
                95% CI:  [-0.1, 0.88]
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(b) Average Word Counts (Exact-Time Group)
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Note: This figure shows average grades and average word counts, before and after treatment, separately by
treatment and control in our “exact time” group (where participants are required to spend exactly 15 minutes on
each task). There is almost zero selective attrition in this incentive arm so we think the pre-treatment outcome
imbalance is just due to random chance (the number of observations in this incentive arm is only 91). Our
estimates will still identify the causal effects of ChatGPT under the standard difference-in-differences
assumption of parallel trends in the absence of treatment, which we think is plausible.
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Figure A.9: Alternative Versions of Main Figures II

(a) Time Active (Linear+Convex Groups)
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(b) Writing Quality Grades (Linear+Convex Groups)
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Note: This figure shows “time active” (number of minutes in which at least 3 words in the text box are added or
modified), and mean subgrades for “writing quality”, before and after treatment, separately by treatment and
control in our linear and convex incentive groups. Evaluators separately give an overall grade and subgrades for
writing quality, content quality, and originality.
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Figure A.10: Alternative Versions of Main Figures III

(a) Content Quality Grades (Linear+Convex Groups)
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(b) Originality/Creativity Grades (Linear+Convex Groups)
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Note: This figure shows mean subgrades for “content quality” and “originality/creativity”, before and after
treatment, separately by treatment and control in our linear and convex incentive groups. Evaluators separately
give an overall grade and subgrades for writing quality, content quality, and originality.
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Figure A.11: Alternative Versions of Main Figures IV

(a) Time Spent (Linear+Convex, No Managers)
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(b) Overall Grades (Linear+Convex Groups, No Managers)
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Note: This figure replicates our main results for time spent and grades, excluding managers (who are our largest
occupation, composing about 45% of our sample, so we want to ensure the results are robust to their exclusion).
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Figure A.12: Alternative Versions of Main Figures V

(a) Job Satisfaction (Linear+Convex, No Managers)
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(b) Self-Efficacy (Linear+Convex Groups, No Managers)
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Note: This figure replicates our main results for job satisfaction and self-efficacy, excluding managers (who are
our largest occupation, composing about 45% of our sample, so we want to ensure the results are robust to their
exclusion).
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Figure A.13: Alternative Versions of Inequality Figure

(a) Grade 2 on Time 1

Change in Slope:   0.005

                95% CI: [0.02, -0.01]
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(b) Time 2 on Time 1
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Note: This figure complements Figure 2 by giving the other two cells in the 2x2 quadrant of [grade 2, time 2] on
[grade 1, time 1] separately by treatment and control. “1” and “2” denote pre-treatment and post-treatment
tasks, respectively.
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B Full Methodological Description

Our experimental design was preregistered at the AEA RCT Registry (AEARCTR-0010882);
see Section C for a list of our (predominantly very minor) deviations from the preregistration
protocol.

Participants We recruit participants on Prolific, an online survey platform widely used
in social science research (Eyal et al., 2021). We screen participants on their self-reported
occupation and preferentially recruit those with college degrees and in fulltime employment.

Recruitment Screened-in participants are invited to complete a study involving two 20-30
minute writing tasks designed to resemble tasks performed by people in their occupation, as
well as an online signup task. They are informed that the survey will take about an hour and
they will be paid $10 for completing it, plus up to $14 in bonus payments, with the average
respondent earning $8 in bonus payments. The expected earnings of $18 for an hour of work
substantially exceeds the Prolific standard of $12/hour. Participants are told the survey is part
of a study conducted by MIT researchers investigating the determinants of productivity on
writing tasks.

Survey Structure The full questionnaires of all surveys are available in Section D, and Figure
A.14 visualizes the survey flow. Survey respondents are asked for their consent, then given
a comprehensive set of instructions for the writing tasks. They are required to correctly
answer two comprehension questions about the instructions and respondents who fail the
comprehension checks twice (in accordance with Prolific’s requirements) are screened out.

Respondents answer a short list of questions about their demographic characteristics, skills,
and awareness and usage of different technologies (including ChatGPT). They then complete
the first task and are asked followup questions about how much time they spent, their job
satisfaction and self-efficacy, and the realism of the task.

Subsequently, they complete the signup task (signing up for ChatGPT or Overleaf, de-
pending on which group they are in, and submitting screenshots as proof). Respondents in
the treatment group are asked to enter several sample prompts into ChatGPT and submit
screenshots of the output. The sample prompts are designed to communicate ChatGPT’s
range of capabilities: one involves pasting in a prompt for a professional writing task, another
involves reprompting ChatGPT to expand on or rephrase its output, a third involves varying
the wording of a prompt, and a fourth involves pasting in several paragraphs and asking
ChatGPT to summarize them.

Respondents then complete the second task, answering more followup questions, including
three questions about their beliefs about automation. Afterwards, all respondents (both
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treatment and control) are asked whether they used ChatGPT on the second task; if they did,
they are asked a battery of followup questions about how they used it. The survey then ends.

The Tasks Each occupation has two associated tasks, and respondents see the two tasks in
a random order. We designed the tasks to imitate real tasks in these occupations, based on
conversations with people in the occupations and pilot surveys on Prolific. The full list and
text of the tasks is available in Section D.6. Briefly, the marketers in our experiment write
a press release about a hypothetical product; grantwriters write a cover letter for a grant
application; managers and HR professionals write a long company-wide email on a sensitive
topic; data analysts write an analysis plan in code-notebook format; and consultants write a
short report based on three provided sources. Each task is designed to take 20-30 minutes and
involve writing about 400 words.

After respondents complete the first task, we ask them if this task realistically imitates tasks
that people in their occupation do, on a scale from “very unrealistic” to “very realistic.” The
results are plotted in Appendix Figure A.13: 85% of respondents report the tasks are “realistic”
or “very realistic,” 8% say “neutral”, and 7% report “unrealistic” or “very unrealistic.” We
also ask whether they have completed a similar task before in their job; 66% say yes.

Incentive Arms At the beginning of the survey, respondents are randomized into three
incentive arms. All respondents know each of their essays will be graded on a 1-7 point scale
by an experienced professional in their occupation. In the “linear incentives” group (40% of
respondents), participants receive a bonus $1 for each point they receive on each essay (up to
$14 total). In the “convex” group (40% of respondents), they receive the linear payment plus a
$3 payment for each time they score a 6 or 7. In the “exact time” group (20% of respondents),
respondents receive the linear payment and are forced to spend exactly 15 minutes on the
task: respondents cannot voluntarily click onto the next page: instead, the page auto-advances
after 15 minutes.1 We emphasize to these respondents that we will be monitoring their essay
text box throughout the 15 minutes and will not approve bonus payments to respondents we
judge to be noncompliant (for example, because they are idle for several minutes at a time).
Respondents are consequently highly compliant with the 15-minutes instructions according
to our objective measures of time active on the task, as shown in Appendix Figure A.4.

We cross-randomize incentive schemes for a few reasons. First, any single incentive scheme
we chose would have been somewhat arbitrary and non-organic, so we wanted to show
robustness across multiple different incentive schemes. Second, each arm serves a specific
purpose. The baseline linear incentive scheme is easy to understand and induces high effort
(the 7-point grading scale was chosen so that we could pay $1 per point, taking advantage of

1In this group the payments are linear for each point received above 1, which lets us subtract a base $2 from
the payment since this group spends much less time on the survey on average.
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left-digit bias while remaining within our budget). The convex arm lets us see what happens
to ChatGPT usage when there is a special emphasis on producing very high-quality output.
Finally, the exact-time arm lets us hold effort fixed between the treatment and control groups,
allowing us to interpret any difference in grades as an effect of ChatGPT on productive
capacity. We chose 15 minutes so that respondents were somewhat constrained and because
we expected compliance with the time requirement to decline substantially with longer time
periods (e.g., 25 minutes).

Effort turns out to be not much higher in the convex incentives group than the linear group,
suggesting that the linear incentive scheme already elicits maximum feasible effort.

The Retry Arm 30% of treatment group respondents go through one final step before the
end of the survey. They are re-shown the first task prompt and the essay they wrote, and told
that they have the option to edit or replace their output, and may use ChatGPT to do so if
they wish. If they do, they will be paid based on the grade received by their edited/replaced
output instead of their original essay. Respondents are forced to spend at least 2 minutes on
this page (as a nudge away from clicking through impatiently to the end of the survey), but
are free to do whatever they want. This arm was added about halfway through data collection,
based on a suggestion we received, and all subsequent treatment group respondents in the
linear and convex incentive arms are in this arm.2

2Thanks to Lucas Barros for suggesting this arm.
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Figure A.14: Experimental Design
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Grading We recruit graders on Prolific as well, imposing stricter screening criteria. We
require graders to have done the task in the past year. We also prioritize graders who have
greater occupational tenure and higher wages. Graders have an average occupational tenure
of 13 years (IQR [5, 20]). Figure A.15 shows the distribution of grader salaries. We exclude
participants in our main survey. Graders complete a grading survey lasting around 1.5 hours;
they see both the first prompt and second prompt corresponding to their occupation-specific
task, and grade both the first task and second task for up to 7 respondents.3 To aid in grading,
they are provided with two examples per prompt, one example of a high grade and one of a
low grade. Graders are paid a base rate of $18 and may receive bonuses of up to $8. They are
told that their bonuses will depend on how correlated their grades are with those of other
graders, as well as two randomly selected essays that we may double-check.

Figure A.15: Grader salary distribution

C Deviations from Preregistration and Mistakes

C.1 Deviations from Preregistration

Here we describe aspects of data collection that were amended from the preregistered protocols
or were not described in those protocols.

Sample Size We preregistered a sample size of 600, but ended up spending substantially
more of our budget than expected on screening and grading, meaning we adjusted down and
currently expect to run out of money somewhere between 450 and 500 responses.

3Some graders see 7 human responses. Some graders see 6 responses, plus a “raw" ChatGPT output to each
prompt. A small subset of graders see fewer than 6 responses. The pay does not differ by number of responses
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Randomization Procedure For our first 189 responses, participants were randomized into
incentive-arm groups using a Qualtrics function that generates a random integer between 1
and 10. We assigned respondents with an integer 1-4 to the linear group, 5-8 to convex, and
9-10 to exact-time. However, we noticed this was not exactly achieving the desired 40/40/20
proportions even as our sample size grew—at 189 responses, we had 90 linear, 69 convex,
and 30 exact responses. It turns out the Qualtrics random integer generator does not seem to
sample uniformly (see e.g. here or here) despite Qualtrics claiming it is a Mersenne Twister
which should sample uniformly. Following this, we changed the procedure to use Qualtrics’s
“randomly present element” feature and changed allocations to 36% linear, 42% convex, 22%
exact to achieve the ultimately desired 40/40/20 split. Adding fixed effects for before/after
this change does not quantitatively affect our results at all.

Data Analyst Instructions and Screening After collecting our first 20 data analyst responses,
we noticed that there was a lot of variance in the structure of responses, and a couple of
respondents wrote in open-text feedback that they don’t analyze data in their job and mainly
clean and build datasets. Following this, we tightened our data analyst screening procedure
to screen out analysts who did not tick “writing code to analyze data” as one of the main
things they do in their job, and added some extra instructions to the task to clarify what the
output format should look like.

Dropping Bad Faith Responses We manually drop responses where the respondent clearly
did not exert effort on the first task (e.g., left it blank, only wrote 1-2 sentences). We did
not explicitly preregister this. All our manual dropping decisions can be inspected in our
uploaded data and code.

Employment Status After collecting 204 responses, we realized that Prolific’s employment-
status metadata on respondents is not very reliable (it is missing for many respondents), so
we added a question about employment status to the main survey and launched a retroactive
survey asking for employment status, inviting the respondents who had already completed our
survey. The response rate to this retroactive survey is 96% so we are only missing employment
data for a few responses.

Editing Essays to Remove Identifying Information We manually edited some essay re-
sponses to remove potentially real names respondents used in signing off the hypothetical
emails.

Added Question For respondents in the treatment group who didn’t use ChatGPT, we
added a question asking why, midway through response collection.
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Added Retry Arm We added the retry arm (where, at the very end of the survey, treated
respondents are given the opportunity to replace or edit their first-task essay using ChatGPT)
about halfway through data collection; a colleague suggested this arm to us after an internal
presentation of initial survey results.

Added Extra Signup Prompt Midway through data collection, we added a fourth prompt to
the ChatGPT signup page, instructing participants that rewording prompts to ChatGPT may
affect its output. We added a fourth prompt to the Overleaf signup page as well.

C.2 Mistakes

Copywriters to Grant Writing Task We realized after data collection that we had been
assigning people who self-designated their occupation as “copywriters” to the grant writing
task, despite intending to assign them to the marketing task (which would be more suitable).
This affects only 2% of our respondents, dropping them from the dataset does not affect our
results, and 50% of them have nevertheless completed tasks similar to the grant writing task
in their job before.

D Survey Questionnaires

D.1 Task Screener Survey

D.1.1 Welcome

21



D.1.2 Occupation

D.1.3 Data Analyst Follow-Up (Data analysts only)

22



D.1.4 Consent (Screened-in occupations only)

D.1.5 Invite (Screened-in occupations only)
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D.2 Task Survey

The pages shown below are for managers. For other occupations, all instances of “manager"
are replaced by that occupation, and the tasks are replaced by occupation-specific tasks. For
the full list of tasks, see section D.6.

D.2.1 Consent (Exact time arm)
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D.2.2 Consent (Linear arm)

25



D.2.3 Instructions (Exact time arm)
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The correct answers are “These tasks are designed to mimic real tasks for people in my
occupation, and I should treat them as if they were part of my work" and “"I will be paid $1
for each point I receive on each of my writing tasks, up to $12 total."

D.2.4 Instructions (Linear arm)
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The correct answers are “These tasks are designed to mimic real tasks for people in my
occupation, and I should treat them as if they were part of my work" and “"I will be paid $1
for each point I receive on each of my writing tasks, up to $14 total."

D.2.5 Attention Warning (If wrong answer)

Participants are then redirected back to the Instructions page and given a second chance to
answer. If they answer incorrectly a second time, they are not allowed to continue the survey.
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D.2.6 Demographics
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D.2.7 Skill Rank
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D.2.8 Task Instructions (Linear and convex arms)

D.2.9 Task Instructions Continued (Exact time arm)
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D.2.10 Task

The exact time arm then sees the following:
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The linear arm then sees the following:
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The convex arm sees the same as the linear arm, but with the added line “If you receive a
score of 6 or 7, you will receive an additional bonus payment of $3." prior to “Please write
here."

D.2.11 Time Spent on Task 1
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D.2.12 Efficacy Following Task 1

D.2.13 Realism
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D.2.14 Sign-Up (Control)
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D.2.15 Sign-Up (Treatment)
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D.2.16 Further Instructions (Treatment Only)

D.2.17 Task 2 Begins
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D.2.18 Task 2 Additional Instructions (Treatment Only)

D.2.19 Task 2
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Identical to Task 1, there are minor deviations to this page dependent on the incentive arm.

D.2.20 Time Spent on Task 2
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D.2.21 Efficacy on Task 2

D.2.22 Automation
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D.2.23 ChatGPT Use

D.2.24 Why Not ChatGPT (If treatment and did not use ChatGPT)
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D.2.25 Why ChatGPT (If used ChatGPT)
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D.2.26 Willingness to Pay (If used ChatGPT)

D.2.27 Other Tool Use
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D.2.28 Retry Intro (If retry arm — treatment + linear/convex arms only)
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D.2.29 Retry Instructions (If retry arm, linear arm)

The convex arm sees the same as the linear arm, but with the added line “If you receive a
score of 6 or 7, you will receive an additional bonus payment of $3." prior to “Please write
here."
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D.2.30 Action (If retry arm)

D.2.31 ChatGPT Replace (If replaced)
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D.2.32 ChatGPT Edit (If edited)

D.2.33 Why used ChatGPT (If used ChatGPT to replace or edit)

D.2.34 Why not use ChatGPT (If did not use ChatGPT to replace or edit)

D.2.35 Why not edit or replace (If did not replace or edit)
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D.2.36 Completion

D.3 Grading Screener

D.3.1 Welcome
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D.3.2 Occupation

Only those who are in our occupations of interest proceed.
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D.3.3 Demographics

The completed education question is only included for those who were not education
pre-screened on Prolific.
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D.3.4 Task Experience

Participants are invited for certain if they work more than 20 hours a week, have an annual
salary of at least $60,000, and have done the task at least once in the past year.

Participants are may be invited if they are within the occupation but do not fulfill the
criteria.
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D.3.5 Consent (Certain Invite)
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D.3.6 Consent (Maybe Invite)
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D.3.7 End (Certain Invite)

D.3.8 End (Maybe Invite)

D.4 Grading Survey

This survey is for managers. For other occupations, all instances of “manager" are changed to
that occupation. There are other occupation-specific deviations that will be noted below.
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D.4.1 Consent
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D.4.2 Attention

The correct answers are

D.4.3 Retry (Incorrect Attention)
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D.4.4 Task 1 Prompt

Task comprehension questions for other occupations are available in section D.6.
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D.4.5 Task 1 Experience

D.4.6 Grading Instructions

61



D.4.7 Task 1 Example 1

Task examples for other occupations are available in section D.6.
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D.4.8 Task 1 Example 2
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D.4.9 Task 1 Grading Page

The grading page is repeated for each prompt.
All task 1 pages are repeated for task 2.
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D.4.10 Finish

D.5 14-Day Followup Survey

D.5.1 Welcome

D.5.2 Satisfy

65



D.5.3 Writing

D.5.4 ChatGPT

D.5.5 Why Not Use ChatGPT Followup (If not use)

D.5.6 Why Not Use ChatGPT Followup (If not use)
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D.5.7 How Use ChatGPT (If use)

D.6 Tasks

The following are tasks, task comprehension questions, and task examples, sorted by occupa-
tion.
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D.6.1 Manager Task A

Correct answers to the first question are “Privacy preferences" and "Uncomfortable
headsets".

Correct answers to the second question are “Encourage employees to begin using headsets,"
"Explain why the company thinks it’s important for employees to be using the virtual office
space," and “Address employee concerns."
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D.6.2 Manager Task B

Correct answers to the first question are “Slows down decision-making" and “Creates
jealousy and disharmony among the company’s employees".

Correct answers to the second question are “Explain the rationale for the change," “Address
the concerns of employees who might now be facing demotion," and “Announce that the
company will be shifting to a flatter organizational structure."
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D.6.3 HR Professional Task A

The example and comprehension questions are the same as for managers.
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D.6.4 HR Professional Task B

The example and comprehension questions are the same as for managers.
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D.6.5 Data Analyst Task A
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Correct answers to the first question are “Write a ’code notebook’ (without code) to
determine which customers should be targeted to reduce churn."

Correct answers to the second question are “Balance" and “Estimated Salary."
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D.6.6 Data Analyst Task B

Correct answers to the first question are “Write a ’code notebook’ (without code) to
determine which customers should be targeted in a push notification campaign."

Correct answers to the second question are “UPC codes of items ordered" and “Gender."
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D.6.7 Marketer Task A
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Correct answers to the first question are “Existing bicycle users," “People who currently
commute by walking," and “People who currently commute by car."

Correct answers to the second question are “Up to 60 hours of battery life," “Ability to
be summoned from where it is parked," “Advanced obstacle navigation, speed control, and
braking systems," and “Turn signals."
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D.6.8 Marketer Task B

Correct answers to the first question are “Recreational usage" and “Enhancing productivity
at work."

Correct answers to the second question are “Make the glasses seem cool and trendy," and
“Call back to the GameSet."
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D.6.9 Consultant Task A

Correct answers to the first question are “Starbucks Corporation," “Yum! Brands Inc," and
“McDonald’s."
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Correct answers to the second question are “Advise on the potential benefits and risks of
expanding operations to China."
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D.6.10 Consultant Task B

Correct answers to the first question are “Differentiating them into fat and muscles cells,"
“Growing cell cultures," and “Creating structured cell-based meat products."

Correct answers to the second question are “Advise on the potential benefits and risks of
making an investment in R&D for cultured meat production."
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D.6.11 Grant Writer Task A

Correct
answers to the first question are “Exercise machines augmented with virtual-reality headsets."

Correct answers to the second question are “Communicate why a virtual-reality gym is
preferable to a normal gym" and “Explain why a community-provided gym is necessary even
though there are already private gyms in the area."
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D.6.12 Grant Writer Task B

Correct answers to the first question are “Guidance on how to solve problems" and
“On-demand help for students."

Correct answers to the second question are “Why AI tutoring is preferable to hiring
in-person tutors or teacher aides" and “Why AI tutors are necessary."
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