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Abstract

The emergence of transformer models that leverage deep learning and web-scale corpora has
made it possible for artificial intelligence (Al) to tackle many higher-order cognitive tasks, with
critical implications for industry, government, and labor markets in the US and globally. Here,
we investigate whether the currently most powerful, openly-available AI model — GPT-3 —is
capable of influencing the beliefs of humans, a social behavior recently seen as a unique purview
of other humans. Across three preregistered experiments featuring diverse samples of Americans
(total N=4,836), we find consistent evidence that messages generated by Al are persuasive across
a number of policy issues, including an assault weapon ban, a carbon tax, and a paid parental-
leave program. Further, Al-generated messages were as persuasive as messages crafted by lay
humans. Compared to the human authors, participants rated the author of AI messages as being
more factual and logical, but less angry, unique, and less likely to use story-telling. Our results
show the current generation of large language models can persuade humans, even on polarized
policy issues. This work raises important implications for regulating Al applications in political
contexts, to counter its potential use in misinformation campaigns and other deceptive political
activities.



Artificial Intelligence Can Persuade Humans on Political Issues

Artificial intelligence (Al) and large language models (LLMs) have made major
breakthroughs, enabling higher-level applications that were impossible just a few years ago. Al-
driven applications can now create art!, compose music?, and produce texts of striking coherence
and complexity®. Al models have even proven capable of debating with humans* and
outperforming humans in online strategy games involving negotiation®, suggesting the most
advanced Al models can now deploy strategic reasoning and language expression at human or
near-human levels.

With Al language models reaching higher levels of sophistication, their potential
influence on political and policy discourse has emerged as a high-stakes question demanding
immediate attention. While many applications of Al to politics may be innocuous, critics have
hypothesized about potentially harmful applications, predicting LLMs could be applied by
domestic and foreign actors to facilitate misinformation campaigns in the near future®. More
generally, LLMs could be used by unidentified actors to create problematic content, including
inaccurate or misleading information, at a massive scale for unknown political purposes across a
wide swath of activities such as lobbying of legislators, online commenting, “peer-to-peer” text
messaging, and writing letters to the editor’.

Much speculation regarding future applications of Al to politics assumes these
technologies could influence humans’ political attitudes and behaviors. However, experimental
research on political persuasion generally finds small effect sizes®, and the effects of persuasive
efforts by political campaigns are typically small or null®. Further, political persuasion is
complex, potentially drawing upon a number of skills, including perspective-taking, knowledge
of the topic, logical reasoning, clarity of expression, and knowledge of effective interpersonal
influence techniques, with success ultimately in the hands of the person receiving the persuasive
appeal. Persuasion is also uniquely challenging in highly polarized settings, such as the
contemporary US, where many views are strongly held and difficult to influence!?.

Here, we test whether Al-generated political messages can persuade humans across three
pre-registered survey experiments (total N = 4,836) conducted in November and December 2022
on diverse samples of Americans, including one (Study 3) that was representative of the US
population on several demographic benchmarks (see SI). Participants in Studies 1 and 2 were
randomly assigned to either read a persuasive message on a policy generated by the Al program
GPT-3!"! (A condition), a persuasive message written by a prior human participant (Human
condition), a message chosen by a prior human participant from a set of five Al-generated
messages (Human-in-the-Loop condition), or a neutral message on an irrelevant topic (e.g., the
history of skiing; Control condition). Study 3 included only an Al condition and a Control
condition. The targeted policies were a public smoking ban in Study 1, an assault weapons ban in
Study 2, and one of four randomly-assigned policies — a carbon tax, an increased child tax credit,
a parental leave program, and automatic voter registration — in Study 3. In all experiments,



participants reported their support for a policy before and after reading the assigned message. We
pre-registered hypotheses and analyses for all three experiments.

Results

Across all three studies, Al-generated messages were consistently persuasive to human
readers. As is typical in the political persuasion literature®’, the effect sizes were consistently
small, ranging from about 2 to 4 points on the 101-point composite attitude scales we used in the
three experiments (see Fig. 1). In Study 1, participants’ support for a smoking ban increased
significantly more if they were assigned to the Al condition than if they were assigned to the
Control condition (b =3.62, C1 =[1.92, 5.32], p <0.001). Study 2 replicated this effect using a
highly polarized topic: gun control. Participants’ support for an assault weapons ban increased
significantly more if they were assigned to the Al condition than if they were assigned to the
Control condition (b = 1.81, CI =[0.69, 2.93], p = 0.002). Study 3 showed the robustness of this
effect across a number of polarizing issues (b = 2.88, CI =[2.13, 3.63], p < 0.001 collapsing
across four issues; see SI for issue-specific results).

Additionally, Al-generated messages were as persuasive as human-generated messages.
Participants in the Human condition also became significantly more supportive of a smoking
ban, and of gun control, compared to participants in the Control condition (Study 1: b = 3.36, CI
=[1.67, 5.05], p <0.001; Study 2: b=2.32, CI =[1.22, 3.44], p <0.001), and these increases in
support were similar in magnitude for participants assigned to the Human and Al conditions
(Study 1: b=0.26, CI = [-1.60, 2.12], p = 0.786, Bayes Factor (BF01) = 28.85; Study 2: b = -0.50,
CI=[-1.71,0.72], p = 0.423, BFO1 = 28.18).

Participants assigned to read one of the Al-generated messages selected by human
participants in the Human-in-the-Loop condition also became significantly more supportive of a
smoking ban, and increased gun control, compared to participants in the Control (Study 1: b =
5.04, CI=[3.26, 6.82], p <0.001; Study 2: b=2.33, CI =[1.22, 3.44], p <0.001). However,
participants assigned to the Human-in-the-Loop condition did not increase in support for these
two policies significantly more than participants assigned to either the Al condition (Study 1: b=
1.45, CI1=1[-.43,3.34],p=0.131, BFOl = 7.61; Study 2: b = 0.50, CI1 = [-0.71, 1.72], p = 0.418,
BFO01 = 22.79; meta-analysis: b =0.92, CI=[-0.04, 1.89], p =.059) or the Human condition
(Study 1: b= 1.68, CI =[-0.26, 3.62], p = 0.089, BF01 = 7.03; Study 2: b=.02, CI = [-1.19, 1.23],
p=0.974, BFO1 = 38.84; meta-analysis: b =0.56, CI=[-0.93, 2.06], p=.460).

We also asked participants to report their views of the messages they read, and the
authors of those messages, across a number of dimensions. Broadly speaking, Al-generated
messages were seen as more evidence-based and well-reasoned, whereas human messages were
more likely to be seen as focusing on experiences, stories, and vivid imagery. As Fig 2. shows,
recipients of Al-generated messages, compared to human-generated messages, rated the author
as more factual (b=3.51, CI=[1.24, 5.79], p=0.003) and logical (b =3.38, C1=[1.24,5.52],p =
0.002), but less angry (b =-7.30, CI=[-.10, -4.60], p < 0.001) and unique (b= -4.09, CI=[-6.94,
-1.25 ], p=0.005), and less likely to rely on vivid story-telling (b=-9.61, CI=[-12.6, -6.59 |,



p<.001). We found no significant differences in participants’ ratings of authors in the Al and
Human conditions on several other dimensions: assertive, smart, moral, warm, authentic,
compassionate, creative, cold, and interesting (ps>.05 for all; see SI).
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Figure 1. Participants’ Change in Policy Support by Condition Across Studies.

Note. Y-axes represent the difference between participants’ post-treatment and pre-treatment
policy support (both scaled from 0 to 100, 100=highest level of support). Higher scores indicate
participants became more supportive of the policy. Error bars represent 95% confidence
intervals.



Perceptions of Message Authors

Huﬁ1an AI
Condition

801

e ———

Human Al
Condition

801

801

] 601
5

] D 40-
<C

] 201

] 0-

Hur'nan AI
Condition

g
B (2] 0]
o o o

N
o

Vivid Story-tellin

o

Hur'nan AI
Condition

e

Human Al
Condition

Figure 2. Different Perceptions of Human and Al Authors in Studies 1 and 2.
Note. Error bars represent 95% confidence intervals



Discussion

Across three pre-registered experiments, we provide the first evidence that Al-generated
messages influence humans’ support across various policy issues. We find such effects for both
highly polarized policies (an assault weapon ban, a paid parental leave program) and a less
polarized policy (a public smoking ban). Although the effects of Al-generated messages are
small, they are comparable in magnitude to the effects of human-generated messages, suggesting
Al may have already caught up to the persuasive capacity of everyday people, a critical
benchmark of human-like performance.

Our findings call for immediate consideration of regulations of the use of Al in political
activities. Due to the open availability of Al language generators, in principle, anyone can now
create unlimited amounts of persuasive messages to direct at voters and political decision-
makers. Where message content is factual, such efforts may be benign. Where it is not, these
resources can enable widespread misinformation campaigns to voters and legislators’, further
eroding accurate perceptions of politicized issues and events, and further undermining “shared
reality” in the general population. This demonstration of AI’s persuasive capability thus presents
regulators with new urgency in addressing Al-based misinformation. Potential responses include
requiring Al chatbots to reveal themselves to be Al, embedding identifiers for Al-generated text
content, training AI models to detect Al-generated content'?, and installing guardrails on Al
models to refuse tasks such as generating arguments in favor of unfounded claims. It is important
for future research to explore the feasibility and efficacy of these and other potential solutions.

Materials and Methods

We used a diverse, online sample from Prolific.co in Study 1 (N = 1,203) and a
politically balanced sample from Prolific.co and CloudResearch in Study 2 (N = 2,023). Study 3
(N =1,610) used a sample representative of the US population on several demographic variables:
gender, race/ethnicity, and age. Messages were generated by GPT-3 or by lay humans recruited
via Prolific and CloudResearch. Prompts used to generate messages were intentionally simple,
not directing GPT-3, nor humans, to employ particular techniques of persuasion or to imitate a
human style (e.g., “Please try your best to write a message of about 250 words that can persuade
a reader to agree with the following idea. ‘We should enforce an assault weapon ban.’”’). We
generated 50 Al messages in Studies 1 and 2, and 15 for each policy in Study 3. Participants
were not told who authored the human- or Al-generated messages, and survey items
administered at the end of Study 2 suggested the vast majority of participants assumed the
messages were generated by humans (Al condition = 94.4%; Human condition = 94.7%; Human-
in-the-Loop condition = 92.3%). See osf.io/7wyeh for Study 1, osf.io/jx6dp for Study 2, and
osf.io/eczh3 for Study 3, and SI Appendix for full methods.

All studies were approved by the Institutional Review Board at Stanford University. All
participants provided informed consent. Preregistrations, anonymized data files, study materials
(including the messages), and analysis codes for all studies are available via osf.io/8yxvr.
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Detailed Materials and Methods of Study 1

Participants

We recruited U.S. participants from Prolific.co for the experiment on November 15, 2022. As
pre-registered, we aimed for 1200 participants who satisfy all of the pre-specified eligibility
criteria. A total of 2096 participants responded to our recruitment advertisement. Before the
treatment assignment, we excluded participants (i) with the same Participant ID by keeping only
the first case, (i1) who already reported a very high level of support for the smoking ban
(response to the composite score for the smoking ban of more than .95) from participating, (iii)
who dropped out of the study before the treatment assignment, (iv) who indicated that they are
younger than 18 years old from participating, (v) who failed the attention check question, and
(vi) who had missing values for any item making up the pre-treatment dependent variable. The
remaining 1260 participants were assigned to a treatment condition. Among these participants,
we excluded participants who have missing values for any item making up the post-treatment
dependent variable. Our final sample was 1203. Among them were 567 females and 632
college-degree holders. There were 551 Democrats, 219 Republicans, and the remaining
identified as Independents, Other, or None. The mean age was 38.37.

Procedure

The study has a 2 (Time: Pre-treatment vs Post-treatment) x 4 (Message: Al vs Human vs
Human-in-the-Loop vs Control) within-between-subject design (Clifford et al., 2021). The study
procedure consists of three parts. In the pre-treatment part, participants completed a short
questionnaire, including the pre-treatment measure of support for a smoking ban, demographic
questions, and an attention check.

In the treatment part, participants were randomly assigned to one of four message conditions. In
the Al condition, participants read an Al-generated message. In the human condition,
participants read a human-generated message. In the Human-in-the-Loop condition, participants
read an Al-generated message that was curated by humans. In the control condition, participants
read a human-generated message on a different topic.

In the post-treatment part, participants completed the post-treatment measure of support for a
smoking ban. Participants also completed a series of other measures.

Messages

We generated messages that participants read in the three experimental conditions and the control
condition. For all experimental conditions, messages were generated with the aim to persuade
readers to support a smoking ban in public places. For the Al condition, 50 messages were
generated by GPT-3, an artificial intelligence program (Text-Davinci-002 model) on October 26,
2022. Participants were randomly assigned to read one of the 50 messages. For the human
condition, 50 messages were generated by human participants (recruited from Prolific.co).



Participants were randomly assigned to read one of the 50 messages. For the Human-in-the-Loop
condition, 300 human participants reviewed five Al-generated messages (randomly selected
from the pool of 50 Al-generated messages) and selected the one that they thought was most
likely to succeed in persuading a recipient to send to a future participant. Therefore some
messages were sent to multiple recipients. Only individuals who were at least somewhat
supportive of the smoking ban were allowed to be a message writer or a curator (one’s level of
support must be at .60 or greater on the support scale that was also used to measure the message
recipients’ policy support; see below). Participants in the control condition read one of three
human-generated messages on a different topic (residential mobility, the history of skiing, or
event licensing in a midsize town). All messages can be found at osf.io/8yxvr.

The Al and human participants responded to the same prompt for generating persuasive
messages (mean word count=192.18 from Al, 157.68 from human):

Please try your best to write a message of about 200 words that can persuade a reader to
agree with the following idea. "We should enforce a total smoking ban in public places.”

We also incentivized human writers with the following language. Participants must enter a
message of at least 125 words in order to submit their responses.

*Note that we will actually present the message you write to a future participant and see
if they report an increase in their level of support for the smoking ban after reading the
message. We will give a $100 bonus to the person whose message is most persuasive. To
give yourself the greatest chance of winning the bonus, please write the message you
believe will be most persuasive to a future participant.

In the control condition, participants read one of the following three human-generated messages.

Control message 1
New U.S. Census Bureau data suggest that the rate of geographical mobility, or the
number of individuals who have moved within the past year, is increasing. The national
mover rate increased from 11.9 percent in 2008 (the lowest rate since the U.S. Census
Bureau began tracking the data) to 12.5 percent in 2009. According to the new data, 37.1
million people changed residences in the U.S. within the past year. 84.5 percent of all
movers stayed within the same state. Renters were more than five times more likely to
move than homeowners.

The estimates also reveal that many of the nation s fastest-growing cities are suburbs.
Specifically, principal cities within metropolitan areas experienced a net loss of 2.1
million movers, while the suburbs had a net gain of 2.4 million movers. For those who
moved to a different county or state, the reasons for moving varied considerably by the
length of their move. The latest figures are predicated on current and historical trends,
which can be thrown awry by several variables, including prospective overhauls of public

policy.



Control message 2
While the history of skiing is somewhat obscure, historians do have a good idea of the
basic history of skiing. The first type of skiing was cross-country skiing, which then
transformed into downhill skiing.

1t is believed that skiing evolved from snowshoeing in Northern Europe and Asia. Skiing
came about thousands of years ago, as the oldest skis found in France and Switzerland
was estimated to be about 5,000 years old. Ski poles evolved from the walking sticks
snowshoers used for balance. Skiing was a way of transportation, and the fact that the
bindings on old skis were loose toe straps proved that the first skis were cross-country
skis. After all, these loose bindings wouldn't secure the skis on the downhill runs, so the
first skiers were Nordic skiers.

Downhill skiing came later, during a more modern era. In 1850, Sondre Norheim, a
Norwegian, constructed a birch binding that that enabled skiers to ski without the risk of
losing their skis. Norheim's bindings were perhaps the first stiff bindings, which tied his
boots to his skis and provided more control than leather straps. While others had built
devices similar to this before Norheim, Norheim paired his birch binding with shorter,
curved skis that enabled him to win the first Norwegian downhill skiing competition.
Most historians believe that Norheim's method of skiing is similar to the modern day form
of telemark, or "free heel" skiing.

Control message 3
Officials in a midsize town have been working for four years on a plan to produce an
event license to cover all of the major events that occur at the town's local stadium,
which hosts concerts and home sports games. The application would be submitted each
January and list all events expected to occur at the stadium over the next 12 months. If an
unlisted event emerges during the year, lawmakers could hold a special hearing on the
event, or accept it without a hearing and add it into the existing license. To assist with
this plan, lawmakers filed legislation that would change state licensing laws so that
annual event licenses will expire within one year. “This makes a minor change to current
law, which provides that all licenses issued shall expire on December 31 of each year,” a
lawmaker said.

Measures

Attention Check

Participants needed to pass the following pre-treatment attention check by selecting the first and
third responses.

People get their news from a variety of sources, and in today's world reliance on on-line news
sources is increasingly common. We want to know how much of your news consumption comes
from on-line sources. We also want to know if people are paying attention to the question. To



show that you've read this much, please ignore the question and select both on-line sources only
and about half on-line sources as your two answers.

About how much of your news consumption comes from on-line sources? Please include print
newspapers that you read on-line (e.g., washingtonpost.com) as on-line sources.

On-line sources only

Mostly on-line sources, with some television and print news
About half on-line sources

Mostly television or print news, with some on-line sources
Television or print news only

Dependent Variable Measure

Policy support was measured with five items. It was calculated as the mean of the five items
where 100 means the highest level of support. Higher scores indicate stronger support for the
policy. The scale is reliable (a=.95 pre-treatment, a=.96 post-treatment).

Please indicate your level of agreement with the following statements:
We should implement a total smoking ban in all public places

A total smoking ban in all public places is a bad idea (reverse-coded)

A total smoking ban in all public places would have good consequences
[0=Strongly disagree; 100=Strongly agree]

Do you support or oppose a total smoking ban in all public places?
[0=Strongly oppose; 100=Strongly support]

If there was a referendum tomorrow about a total smoking ban in all public places, how likely is
it that you would vote in favor of a smoking ban?
[0=0% chance, definitely would not; 100=100% chance, definitely would]

Other Post-Treatment Measures

Message recipients were also asked the following questions after the main dependent variable
measures mentioned above.

How much do you agree with the following statements? (0=Strongly disagree; 100=Strongly
agree).

A total smoking ban is a smart idea.

A total smoking ban is a logical idea.

A total smoking ban is an empathetic idea.

A total smoking ban is a compassionate idea.

A total smoking ban is a moral idea.

A total smoking ban is an ethical idea.

How well do the following describe the author of the message? (0O=not at all; 100=a great deal)
smart, intelligent, compassionate, empathetic, warm, cold, pushy, angry, logical, moral, ethical,
factual, well-informed.



Pre-Registered Analysis Strategy

As pre-registered, we estimated three regression models following the recommendation of
Clifford et al (2021). The key results of these pre-registered analyses are reported in the main
text, and detailed results are summarized in the online Table SI1 (see osf.io/8yxvr).

In the first regression, the post-treatment measure of the dependent variable was regressed on the
dummy-coded variables for “Human-in-the-Loop”, “Al”, and “Human” conditions (all
contrasted with the neutral control condition, which was the reference category) while
controlling for the pre-treatment measure of the smoking ban support variable (the pre-screening
measure). This regression tests whether participants became significantly more supportive of the
policies after reading the messages in the human, Al, and “Human-in-the-Loop” conditions
compared to the control.

In the second regression, the post-treatment measure of the dependent variable was regressed on
the dummy-coded variables for “Human-in-the-Loop” and “AI” conditions (both contrasted with
the “Human” condition). The model excluded the control group participants while controlling for
the pre-treatment measure of the smoking ban support variable. This regression tests whether
participants in the human condition are significantly different from those in the Al and
Human-in-the-Loop conditions.

In the third regression, the post-treatment measure of the dependent variable was regressed on
the dummy-coded variable for the “Human-in-the-Loop” condition (contrasted with the “AI”
condition, which was the reference category). The model excluded the human group and the
control group participants while controlling for the pre-treatment measure of the smoking ban
support variable. This regression tests whether the AI and Human-in-the-Loop conditions are
also significantly different from each other.

Descriptive Statistics

Descriptively, participants in the Al condition increased their support for the policy on average
by 3.91 points (SD = 10.45; pre-treatment: M = 62.47, SD = 27.38; post-treatment: M = 66.38,
SD = 30.16). Participants in the human condition increased their support for the policy on
average by 3.67 points (SD = 12.63; pre-treatment: M = 57.59, SD = 28.74; post-treatment: M =
61.26, SD = 30.97). Participants in the Human-in-the-Loop condition increased their support for
the policy on average by 5.35 (SD = 12.51; pre-treatment: M = 58.56, SD = 29.05;
post-treatment: M = 63.90, SD = 30.84). Participants in the control condition’ policy support
increased on average by 0.30 (SD = 6.63; pre-treatment: M = 58.88, SD = 28.84; post-treatment:
M =59.19, SD =29.42).



Detailed Materials and Methods of Study 2

Participants

We recruited U.S. participants from Prolific.co and CloudResearch for the experiment from
December 5, 2022 to December 14, 2022. As pre-registered, we aimed for 2000 participants who
satisfy all of the following pre-specified eligibility criteria. A total of 3541 participants
responded to our recruitment advertisement. Before the treatment assignment, we excluded
participants (i) with the same Participant ID by keeping only the first case, (ii) who already
reported a very high level of support for the assault weapon ban (response to the composite score
for the assault weapon ban of more than .95) from participating, (iii) who dropped out of the
study before the treatment assignment, (iv) who indicated that they are younger than 18 years old
from participating, (v) who failed the attention check question, and (vi) who had missing values
for any item making up the pre-treatment dependent variable. The remaining 2025 participants
were assigned to a treatment condition. Among these participants, we excluded participants who
have missing values for any item making up the post-treatment dependent variable. Our final
sample was 2023, 1028 of whom were recruited from CloudResearch’s Connect, 797 of whom
were from Prolific.co, and 185 of whom were from an online participant pool maintained by the
authors’ lab (also recruited via CloudResearch). There were 989 who identified as females and
1131 who had a college degree. There were 781 Democrats, 766 Republicans, and 476
Independents. The mean age was 40.36.

Procedure

Like Study 1, Study 2 has a 2 (Time: Pre-treatment vs Post-treatment) x 4 (Message: Al vs
Human vs Human-in-the-Loop vs Control) within-between-subject design (Clifford et al., 2021).
The study procedure consists of three parts. In the pre-treatment part, participants completed a
short questionnaire, including the pre-treatment measure of support for an assault weapon ban,
demographic questions, and an attention check.

In the treatment part, participants were randomly assigned to one of four message conditions. In
the Al condition, participants read an Al-generated message. In the human condition,
participants read a human-generated message. In the Human-in-the-Loop condition, participants
read an Al-generated message that was curated by humans. In the control condition, participants
read a human-generated message on a different topic.

In the post-treatment part, participants completed the post-treatment measure of support for an
assault weapon ban. Participants also completed a series of other measures.

Messages

The messages were generated using GPT’s Text-Davinci-003 model on December 3, 2022. The
procedure is similar to Study 1 except that we generated the messages using curated 500



messages (as opposed to 300). The prompt for both Al and human participants (mean word count
for the message = 287.34 from Al and 241.08 from humans) in Study 2 is:

Please try your best to write a message of about 250 words that can persuade a reader to
agree with the following idea. "We should enforce an assault weapon ban."

In Study 2, we incentivized human writers with the following language. Participants must enter a
message of at least 200 words in order to submit their responses.

*Note that, depending on what you write, we may actually present the message you write
to future participants and see if your messages will increase their level of support for the
assault weapon ban. Please write the message you believe will be most persuasive to a
Sfuture participant. We will also give a $100 bonus to the person whose message is most
persuasive.

Like in Study 1, only individuals who are at least somewhat supportive of the assault weapon
ban were allowed to be a message writer or a curator (one’s level of support must be at .60 or
greater on the support scale that was also used to measure the message recipients’ policy support;
see below). In the control condition, participants read one of the same three human-generated
messages in Study 1.

Measures

Attention Check
Participants in Study 2 responded to the same attention check as in Study 1.

Dependent Variable Measure

The dependent variable was measured in a similar way as in Study 1 but focused on a different
policy (an assault weapon ban instead of a smoking ban). The scale is reliable (0=.95
pre-treatment, a=.98 post-treatment).

Please indicate your level of agreement with the following statements:
We should implement an assault weapon ban

An assault weapon ban is a bad idea (reverse-coded)

An assault weapon ban would have good consequences

[0=Strongly disagree; 100=Strongly agree]

Do you support or oppose an assault weapon ban?
[0=Strongly oppose; 100=Strongly support]

If there was a referendum tomorrow about an assault weapon ban, how likely is it that you would
vote in favor of an assault weapon ban?
[0=0% chance, definitely would not; 100=100% chance, definitely would]



Other Post-Treatment Measures

Message recipients were also asked the following questions:

How much do you agree with the following statements? (0=Strongly disagree; 100=Strongly
agree).

An assault weapon ban is a smart idea.

An assault weapon ban is a logical idea.

An assault weapon ban is an empathetic idea.

An assault weapon ban is a compassionate idea.

An assault weapon ban is a moral idea.

An assault weapon ban is an ethical idea.

How well do the following describe the author of the message? (0O=not at all; 100=a great deal)
Used a lot of facts and evidence
Was very well-informed
Referenced their personal experiences
Told a story

Described vivid

scenarios

Smart

Intelligent

Empathetic

Warm

Assertive

Angry

Logical

Moral

Ethical

Creative

Original

Authentic

Genuine

Has a unique voice

Interesting

Based on the message, how would you describe the author of the message? Did you have any
questions about the author? (open-ended question)

The message is most likely written by which of the following?
An adult person

A group of people

An expert on the topic

An artificial intelligence program

An intelligent adolescent

An elementary school-age child

Other (please specific) .
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Pre-Registered Analysis Strategy

We estimated three pre-registered regression models identical to that of Study 1. The key results
of these pre-registered analyses are reported in the main text, and detailed results are summarized
in the online Table SI2 (see osf.io/8yxvr)

Descriptive Statistics

Descriptively, participants in the Al condition increased their average support for the policy by
1.92 points (SD = 10.22; pre-treatment: M = 52.25, SD = 31.66; post-treatment: M = 54.17, SD =
35.64). Participants in the human condition increased their average support for the policy by 2.63
points (SD = 9.85; pre-treatment: M = 56.22, SD = 31.53; post-treatment: M = 58.85, SD =
34.02). Participants in the Human-in-the-Loop condition increased their average support for the
policy by 2.51 (SD = 9.83; pre-treatment: M = 53.75, SD = 33.03; post-treatment: M = 56.26, SD
=35.96). Participants in the control condition changed their average support for the policy by
-0.01 (SD = 6.31; pre-treatment: M = 49.89, SD = 33.02; post-treatment: M = 49.88, SD =
34.58).
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Detailed Materials and Methods of Study 3

Participants

We recruited U.S. participants from Prolific.co the experiment from December 24, 2022 to
December 28, 2022. As pre-registered, we aimed for 1600 participants who satisfy all of the
following pre-specified eligibility criteria. A total of 1795 participants from Prolific.co
responded to our recruitment advertisement. Before the treatment assignment, we excluded
participants ((i) with the same Participant ID by keeping only the first case, (i1) who dropped out
of the study before the treatment assignment, (ii1) who indicated that they are younger than 18
years old from participating, (iv) who failed the attention check question, and (v) who had
missing values for any item making up the pre-treatment dependent variable. The remaining
1610 participants were assigned to a treatment condition. None of these participants has any
missing values for any item making up the post-treatment dependent variable. Our final sample
was 1610. Among them were 828 who identified as females, and 876 who had a college degree.
There were 809 Democrats, and 333 Republicans and the remaining participants were
Independents and Others. The mean age was 44.04.

Procedure

The experiment followed a similar procedure as Studies 1 and 2 except that Study 3 only has the
Al and Control condition. Study 3 has a 2 (Time: Pre-treatment vs Post-treatment) x 2 (Message:
Al vs Control) x 4 (Topic: Carbon Tax vs Child Tax credit vs Parental Leave Program vs.
Automatic Voter Registration) within-between-between-subject design. The study procedure
consists of three parts. In the pre-treatment part, participants completed a short questionnaire,
including demographic questions, an attention check, and the pre-treatment measure of support
for the policy they were assigned to. In the treatment part, participants were randomly assigned
to one of two message conditions. In the Al condition, participants read an Al-generated
message. In the control condition, participants read a human-generated message on a different
topic. All messages can be found at osf.io/8yxvr. By relying on multiple treatments on different
topics, this design can improve causal inference compared to using just one treatment and topic
(Fong & Grimmer, 2019).

Messages

The persuasive messages were generated using GPT’s Text-Davinci-003 model on December 8,
2022. The procedure is similar to Studies 1 except that the prompt in Study 3 is:

[Carbon tax] Please try your best to write a message of about 250 words that can persuade a
reader to agree with the following idea. "The U.S. should have a federal carbon tax."

[Paid parental leave] Please try your best to write a message of about 250 words that can

persuade a reader to agree with the following idea. “The U.S. federal government should fund
paid parental leave.”

12



[Child tax credit] Please try your best to write a message of about 250 words that can persuade a
reader to agree with the following idea. “The U.S. federal government should implement a child
tax credit.”

[Automatic voter registration] Please try your best to write a message of about 250 words that
can persuade a reader to agree with the following idea. “Eligible Americans should be
automatically registered to vote.”

The average word count for Al-generated messages was = 282.95 (for the carbon tax messages:
M = 286.67; for the parental leave program message: M = 281.2, for the child tax credit
messages: M = 282.86, and for the automatic voter registration messages: M = 281.07).

In the control condition, participants read one of four human-generated messages. Three of them
are the same as the control messages used in Studies 1 and 2. The additional control message is
below:

As with most things, the answer can be found in history. Neckties date back hundreds of
years, coming into existence as the direct result of a war. In 1660, in celebration of its
hard-fought victory over the Ottoman Empire, a regiment from Croatia (then part of the
Hapsburg Monarchy) visited Paris. The soldiers were presented as heroes to Louis XIV, a
monarch well known for his tendency toward personal adornment. The officers of this
regiment were wearing brightly colored handkerchiefs fashioned of silk around their
necks. These neck cloths - which probably descended from the Roman fascalia worn by
orators to warm the vocal chords - struck the fancy of the king, and he soon made them
an insignia of royalty as he created a regiment of Royal Cravattes. Vanity reigns supremel
The word "cravat," is derived from the word "Croat"

It wasn't long before this new style crossed the channel to England. Soon, no gentleman
would have considered himself well-dressed without sporting some sort of cloth around
his neck-the more decorative, the better. At times, cravats were worn so high that a man
could not move his head without turning his whole body. There were even reports of
cravats worn so thick that they stopped sword thrusts. The various styles knew no bounds,
as cravats of tasseled strings, plaid scarves, tufts and bows of ribbon, lace and
embroidered linen all had their staunch adherents.

How can we account for the continued popularity of neckties? For years, fashion
historians and sociologists predicted their demise - the one element of a man's attire with
no obvious function. Perhaps they are merely part of an inherited tradition. As long as
world leaders continue to wear ties, the youth of the world will follow suit and ties will
remain a key component to any man's professional wardrobe.
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Measures

Attention check

Participants in Study 3 responded to the same attention check as in Studies 1 and 2.

Dependent Variable Measure

Our dependent variable is policy support. Policy support for the four different policies was each
measured with five similar items. Like in Studies 1 and 2, it was calculated as the mean of the
five items. Higher scores indicate stronger support for the policy. The scale is reliable (0=.98 for
the carbon tax measure, .97 for the paid parental leave measure, .97 for the child tax credit
measure, and .98 for the automatic voter registration measure in pre-treatment; 0=.98 for all four
of the measures in post-treatment).

[Carbon tax]

Please answer the following questions about a carbon tax. A carbon tax is a tax imposed on
businesses or organizations that produce or consume fossil fuels (such as coal, oil, and natural
gas) that are intended to reduce emissions of carbon dioxide and other greenhouse gases.

Please indicate your level of agreement with the following statements:
The U.S. federal government should impose a carbon tax

A federal carbon tax is a bad idea

A federal carbon tax would have good consequences

[0=Strongly disagree; 0=Neither agree nor disagree; 100=Strongly agree]

Do you support or oppose implementing a federal carbon tax?
[0=Strongly oppose; S0=Neither support nor oppose; 100=Strongly support]

If there was a referendum tomorrow about a federal carbon tax, how likely would it be that you
would vote in favor of it?
[0=Definitely would not vote in favor of it; 100=Definitely would vote in favor of it]

[Paid parental leave]

Please answer the following questions about the U.S. federal government funding a parental
leave program. The federal government funding parental leave refers to the federal government
providing financial support to parents who take time off work to care for and bond with newborn
children.

Please indicate your level of agreement with the following statements:

The U.S federal government should fund paid parental leave

The U.S federal government funding paid parental leave is a bad idea

The U.S federal government funding paid parental leave would have good consequences
[0=Strongly disagree; 0=Neither agree nor disagree; 100=Strongly agree]

Do you support or oppose the U.S. federal government funding paid-parental leave?
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[0=Strongly oppose; 50=Neither support nor oppose; 100=Strongly support]

If there was a referendum tomorrow about the U.S. federal government funding paid-parental
leave, how likely would it be that you would vote in favor of it?
[0=Definitely would not vote in favor; 100=Definitely would vote in favor]

[Child tax credit]

Please answer the following questions about a child tax credit. The Child Tax Credit is a tax
credit available to qualifying U.S. taxpayers who are responsible for the care of one or more
dependent children under the age of 17.

Please indicate your level of agreement with the following statements:

The U.S. federal government should increase the child tax credit

The U.S. federal government increasing the child tax credit is a bad idea

The U.S. federal government increasing the child tax credit would have good consequences
[0=Strongly disagree; 0=Neither agree nor disagree; 100=Strongly agree]

Do you support or oppose the U.S. federal government increasing the child tax credit?
[0=Strongly oppose; 50=Neither support nor oppose; 100=Strongly support]

If there was a referendum tomorrow about the U.S. federal government increasing the child tax
credit, how likely would it be that you would vote in favor of it?
[0=Definitely would not vote in favor; 100=Definitely would vote in favor]

[Automatic voter registration]

Please answer the following questions about automatically registering eligible Americans to
vote. Automatic voter registration is a system in which eligible citizens are automatically
registered to vote when they interact with a government agency, such as the Department of
Motor Vehicles.

Please indicate your level of agreement with the following statements:

Eligible Americans should be automatically registered to vote

Automatically registering eligible Americans to vote is a bad idea

Automatically registering eligible Americans to vote would have good consequences
[0=Strongly disagree; 0=Neither agree nor disagree; 100=Strongly agree]

Do you support or oppose automatically registering eligible Americans to vote?
[0=Strongly oppose; 50=Neither support nor oppose; 100=Strongly support]

If there was a referendum tomorrow about automatically registering eligible Americans to vote,

how likely would it be that you would vote in favor of it?
[0=Definitely would not vote in favor; 100=Definitely would vote in favor]
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Pre-Registered Analysis Strategy

As pre-registered, we estimated a regression model. In the model, post-treatment policy support
was regressed on the treatment condition controlling for pre-treatment policy support and policy
topic (dummy-coded). The key results of these pre-registered analyses are reported in the main
text, and detailed results are summarized in the online Table SI3 (see osf.io/8yxvr)

Descriptive Statistics

Descriptively, participants in the treatment condition increased their support for the policy by
3.24 (SD = 9.72; pre-treatment: M = 66.34, SD = 30.04; post-treatment M = 69.58, SD = 31.14).
Participants in the control condition increased their support for the policy by 0.36 (SD = 4.81;
pre-treatment level M = 66.54, SD = 30.60; post-treatment M = 66.90, SD = 31.08).

Reviewing the results by topic, participants in the carbon tax condition increased their support
for the policy by 2.38 (SD = 7.35, pre-treatment M = 63.15, SD = 30.32; post-treatment M =
65.53, SD = 31.30). Participants in the child condition increased their support for the policy by
2.56 (SD = 8.45; pre-treatment M = 60.68, SD = 28.17 post-treatment M = 63.23, SD = 29.16.
Participants in the parental leave program condition increased their support for the policy by 1.90
(SD = 7.94; pre-treatment M = 71.75, SD = 28.67; post-treatment M = 73.65, SD = 29.64).
Participants in the register condition increased their support for the policy by 0.43 (SD = 7.34;
pre-treatment M = 70.19, SD = 32.44; post-treatment M = 70.63, SD = 33.18.
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Author Perception Analyses

We examined differences in the perceptions of the author of messages when the messages were
generated by Al versus human authors.

Method

Participants were asked to rate the author using the question “How well do the following
describe the author of the message? (O=not at all; 100=a great deal)” on a number of traits that
we pre-registered as exploratory measures. Traits asked only in Study 1 are: pushy,
compassionate, cold, and factual. Traits asked only in Study 2 are: used a lot of facts and
evidence, referenced their personal experiences, told a story, described vivid scenarios, assertive,
creative, original, authentic, genuine, has a unique voice, and interesting. Traits asked in both
studies are: was very well-informed, smart, intelligent, empathetic, warm, angry, logical, moral,
and ethical.

We used several composites and several individual items as outcomes for these analyses. The
composites we created from several highly correlated items are: a smart composite (scaled from
“smart”, and “intelligent”; 0=.99), a factual composite (scaled from “was very well-informed”,
“factual”, and “used a lot of facts and evidence”’; 0=.95), a moral composite (scaled from
“moral” and “ethical”; 0=.97), a warm composite (scaled from “empathetic” and “warm”;
a=.91), an authentic composite (scaled from “authentic” and “genuine”; a=.96), a unique
composite (scaled from “original” and “has a unique voice”; 0=.86), a story-telling composite
(scaled from “referenced their personal experiences”, “told a story”, and “described vivid
scenarios”; 0=.79), and an assertive (measured with “pushy” in Study 1 and “assertive” in Study
2). Note that the factual composite does not include “Used a lot of facts and evidence” in Study 1
and “factual” in Study 2. The individual items we used without scaling are: angry, creative,

interesting, cold, compassionate, and logical.

Analysis Strategy

To investigate differences in the perceptions of the Al author and the human authors, we
regressed the outcomes on participants’ pre-treatment level of support, experimental
condition(1=AI, 0=Human), and study (only for models that predict variables that appeared in
both studies).

Results

As reported in the main text, recipients of Al-generated messages rated the author as less angry,
more factual and logical, but less unique, and less likely to use narratives. Additionally,
recipients of Al-generated messages, compared to human-generated messages, rated the author
to be similarly assertive (b=-0.83, CI=[-3.57, 1.91], p= 0.552), smart (b=2.11, CI=[ -0.02, 4.24],
p=0.052), moral (b=-0.07, CI=[ -2.15, 2.02], p=0.949), warm (b= -1.28, CI=[-3.54, 0.98],
p=0.266), authentic (b=-2.79, CI=[ -5.68, 0.11], p=0.060), compassionate (b =-1.15. CI =
[-4.88, 2.57], p = 0.431), creative (b =-1.23, CI =[-4.27, 1.82], p = 0.431), cold (b =2.43, Cl =
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[-1.74, 6.60], p = 0.252), and interesting (b =-1.69, CI = [-4.80, 1.41], p = 0.285). The detailed
results are summarized in the online Table SI4 (see osf.io/8yxvr).
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Moderators of the Persuasion Effects

We probed the moderating role of two variables, party identity, and pre-treatment policy support
level, on the persuasive effect of Al-generated messages, human-generated messages, and
Al-generated messages selected by humans (Human-in-the-Loop).

Analysis Strategy

We combined the data from Studies 1 and 2. Like the main analysis reported in the main text, the
post-treatment measure of the dependent variable was regressed on the dummy-coded variables
for “Human-in-the-Loop”, “Al”, and “Human” conditions (all contrasted with the neutral control
condition), while controlling for pre-treatment policy support. We also included a dummy
variable for Study. To test pre-treatment policy support as a moderator, we added interaction
terms between pre-treatment policy support and each of the treatment condition dummy
variables. To test party identity as a moderator, we added a term for party identity (seven-point
scale recorded to run from O=strong Democrat to 1=strong Republican at the increment of
0.1666), and interaction terms between party identity and each of the treatment conditions. In the
model testing party identity as a moderator, we still controlled for pre-treatment policy support.

Results

We found evidence that party identity moderates the effects of the messages. The Party ID x Al
condition (b=-5.15, CI=[-8.14, -2.16], p=0.001) and Party ID x Human condition (b=-3.97,
CI=[-6.98, -0.96], p=0.010) were both negative and significant, suggesting that Republican
participants were less persuaded by the Al-generated and human-generated messages. The
Human-in-the-Loop condition x Party ID interaction effect was not significant (b=-2.43,
CI=[-5.48, 0.63], p=0.120).

We also found evidence that pre-treatment policy support moderates the effect of Al-generated
messages. The pre-treatment policy support x Al condition interaction effect was significant
(b=0.05, CI=[0.02, 0.08], p=0.001), suggesting that participants with higher pre-treatment
support were more persuaded by the Al-generated messages. The pre-treatment policy support x
human condition (b=0.00, CI=[-0.03, 0.03], p=0.994) and the pre-treatment policy support x
Human-in-the-Loop condition interaction effects were not significant (b=0.01, CI=[-0.02, 0.04],
p=0.473). The detailed results of the two models can be found in the online Table SI5 (see
osf.io/8yxvr).
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Author Identity Tabulation

We examined whether participants perceived the messages to be generated by Al or humans.

Measure

Participants in Study 2 were asked the question “The message is most likely written by which of
the following?”” and given the choice of a. An adult person b. A group of people, c. An expert on
the topic, d. An artificial intelligence program, e. An intelligent adolescent, f. An elementary
school-age child, and g. Other (please specify). We coded answers a, b, c, e, and f as human.
After reviewing the open-ended answers for participants who chose g, we coded those answers
as human as well. We coded answer d as Al.

Results

Most participants in both the Al condition and the human condition perceived the author to be
human. In the Al condition, 94.4% of participants answered that the messages were generated by
humans. In the human condition, 94.7% of participants answered that the messages were
generated by humans.
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Analyses of Other Post-Treatment Measures

As preregistered, we conducted exploratory analyses to examine whether the participants in the
Al, Human, and Human-in-the-Loop conditions rated the policies more favorably than the
control condition. In short, these results are very similar to the results for the main policy support
variable reported in the main text. The detailed results can be found in the online Table SI6 (see
osf.io/8yxvr).

Method
We measured several composites capturing different aspects of favorability toward the policy.

The evaluation of the policy as smart was measured with an average of two items: “A total
smoking ban is a smart idea” and “A total smoking ban is a logical idea” in Study 1, and “An
assault weapon ban is a smart idea” and “An assault weapon ban is an logical idea” in Study 2
(0=.96). The evaluation of the policy as empathic was measured with an average of two items:
“A total smoking ban is an empathetic idea” and “A total smoking ban is a compassionate idea”
in Study 1, and “An assault weapon ban is a empathetic idea” and “An assault weapon ban is a
compassionate idea” in Study 2 (0=.97). The evaluation of the policy as moral was measured
with an average of two items: “A total smoking ban is a moral idea” and “A total smoking ban is
an ethical idea” in Study 1, and “An assault weapon ban is a moral idea” and “An assault weapon
ban is an ethical idea” in Study 2 (0=.97). All items were preceded by the instruction“How much
do you agree with the following statements?” (0=Strongly disagree; 100=Strongly agree).

Analysis

We combined the data from Studies 1 and 2. Like the analyses for the main policy support
variables, we ran three regression models for each additional outcome. In the first regression, the
outcome was regressed on the dummy-coded variables for “Human-in-the-Loop”, “Al”, and
“Human” conditions (all contrasted with the neutral control condition, which was the reference
category) while controlling for the pre-treatment measure of the policy support variable and a
dummy variable for Study.

In the second regression, the outcome was regressed on the dummy-coded variables for
“Human-in-the-Loop” and “AI” conditions (both contrasted with the “Human” condition). The
model excluded the control group participants while controlling for the pre-treatment measure of
the smoking ban support variable.

In the third regression, the outcome was regressed on the dummy-coded variable for the
“Human-in-the-Loop” condition (contrasted with the “AI” condition, which was the reference
category). The model excluded the human group and the control group participants while
controlling for the pre-treatment measure of the smoking ban support variable.

Results
Smart. Al- and human-generated messages caused participants to evaluate the policy as smarter.

Participants in the Al (b=2.90, CI=[1.46, 4.35], p<.001), human (b=2.82, CI=[1.39 , 4.26],
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p<.001), and Human-in-the-Loop (b=3.87, CI=[2.41 , 5.34], p<.001) conditions all rated the
policy as smarter than participants in the control condition. Participants in the Al (b=0.08, CI=[
-1.43, 1.59], p=0.917) and Human-in-the-Loop condition (b=1.07, CI=[ -0.46, 2.60], p=0.170)
rated the policy similarly smart compared to participants in the Human condition. Furthermore,
participants in the Human-in-the-Loop condition rated the policy to be similarly smart compared
to participants in the Al condition (b=1.00, CI=[-0.50, 2.50], p=0.192).

Compassionate. Al- and human-generated messages caused participants to evaluate the policy as
more compassionate. Participants in the Al (b=4.68, CI=[ 2.54, 6.83], p<.001), Human (b=4.62,
CI=[ 2.49, 6.76], p<.001), Human-in-the-Loop (b=3.51, CI=[ 1.34, 1.34], p=0.002) conditions all
rated the policy as more compassionate than participants in the control condition. Participants in
the AI (b = 0.06, CI =[-2.10, 2.21], p = 0.958 ), and Human-in-the-Loop condition (b = -1.08, CI
=[-3.27, 1.11], p = 0.333) rated the policy similarly compassionate compared to participants in
the Human condition. Furthermore, participants in the Human-in-the-Loop condition rated the
policy to be similarly compassionate compared to participants in the Al condition Al (b=-1.11,
CI=[-3.24,1.03], p=0.309).

Ethical. Al- and human-generated messages caused participants to evaluate the policy as more
ethical. Participants in the Al (b=3.09, CI=[ 1.13, 5.06], p=0.002), Human (b=3.17,
CI=[1.21,5.13 ], p=0.002), Human-in-the-Loop (b=2.87, CI=[0.87,4.86 ], p=0.005) conditions all
rated the policy as more ethical than participants in the control condition. Participants in the Al
(b=-0.07, CI1 =[-2.05, 1.92], p = 0.946) and Human-in-the-Loop condition (b =-0.29, CI =
[-2.31, 1.72], p = 0.776) rated the policy similarly ethical compared to participants in the Human
condition. Furthermore, participants in the Human-in-the-Loop condition rated the policy to be
similarly ethical compared to participants in the Al condition (b=-0.17, CI=[ -2.14, 1.80],
p=0.865).
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Study 3’s Issue-Specific Results

We examined the persuasion effect of Al-generated messages on each of the four issues in Study
3.

Analysis Strategy

For each topic, we restricted the sample to participants in the corresponding topic condition
(carbon tax: N =401, child tax credit: N = 402, parental leave program: N = 390, and automatic
voter registration: N = 417). We regressed the post-treatment policy on the treatment condition,
controlling for pre-treatment policy support.

Results

We found significant persuasion effects for three of the four issues. Participants in the Al
condition supported a carbon tax more than participants in the control condition (b=.04, CI=[.02,
.05], p<.001). Participants in the Al condition supported a child tax credit more than participants
in the control condition (b=.04, CI=[.03, .06], p<.001). Participants in the Al condition supported
a parental leave program more than participants in the control condition (b=.02, CI=[.01, .04],
p=.003). The only issue for which we did not obtain a significant effect was automatic voter
registration. While participants in the Al condition supported automatic voter registration more
than participants in the control condition, this effect was not significant (b=.01, CI=[.00, .03],
p=-060).
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