Cognitive Abilities and the Demand for Bad Policy”

Salvatore Nunnarif Eugenio Proto! Aldo Rustichini®

December 20, 2024

Abstract

Rational choice theories assume citizens accurately assess policy options. However,
many policies—such as price controls or Pigouvian taxation—yield equilibrium effects
that citizens may underestimate, leading to support for harmful policies or opposition
to beneficial ones. This under-appreciation might be linked to cognitive functions, rais-
ing fundamental research questions: Do cognitive abilities influence citizens’ preferences
regarding policies, especially untried reforms? If so, what is the underlying mechanism?
We use a theoretical framework and an experiment using an UK-representative sample
to show that enhanced cognitive abilities can lead to better policy choices. Moreover,
we emphasize the crucial role of beliefs about other citizens’ cognitive abilities. These
findings have important policy implications as they suggest that educational programs
developing cognitive skills or interventions increasing trust in others’ understanding
could improve the quality of democratic decision-making in our societies. We comple-
ment these findings with the textual analysis of two open ended policy questions and

external evidence from a main socioeconomic survey.
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1 Introduction

Public policy decisions are the litmus test of the effectiveness of democratic societies. Cit-
izens are expected to choose among various options, yet this reliance on democratic choice
presumes voters can effectively discern the relative merits of policy alternatives. Rational
choice theories assume that voters are capable of such evaluations (Black; 1948; Downs; 1957;
Feddersen and Pesendorfer; 1996, 1997; Besley and Coate; 1997; Feddersen; 2004; Borgers;
2004; Myatt; 2007; Fearon; 2011; McMurray; 2013).! However, many policies are inherently
complex and produce outcomes not only through their immediate effects but also through
indirect or equilibrium effects that may elude the average voter.

The equilibrium effects of policies arise from changes in incentives and subsequent adjust-
ments in citizens’ behavior, which take time to materialize and are challenging to anticipate.
Policies that generate such effects include measures that can have profound implications on
the economy and society, such as regulating prices (e.g., minimum wage and rent control),
imposing Pigouvian taxes, monetizing fiscal deficits, expanding road infrastructure, and in-
troducing Universal Basic Income. As noted by Smith (1776), North (1990), Romer (2003),
Caplan (2011), Beilharz and Gersbach (2016), and Achen and Bartels (2017), citizens often
struggle to appreciate equilibrium effects, leading to potential misjudgments about the ef-
ficacy of such policies. Recent research further highlights how voters may oppose policies
that, despite imposing immediate or direct costs, would ultimately resolve social dilemmas
and enhance welfare (Dal Bé et al.; 2018; Vora; 2023).

These challenges raise critical questions: How do voters’ cognitive abilities influence their
understanding of complex policies? Through what mechanisms do these abilities shape policy
preferences? This study addresses these questions by primarily proposing a simple theoretical

framework and an experimental design explicitly tailored to investigate one potential channel

'In contrast, expressive voting theories argue that individuals vote primarily as an expression of their
values, identity, or beliefs, deriving intrinsic satisfaction from the act of voting regardless of the outcome.
Although we acknowledge the empirical relevance of this perspective, our study focuses on (boundedly)
rational choice theory.



through which cognitive abilities could affect the formation of policy preferences. Crucially,
we test whether understanding the indirect effects of good policies suffices: citizens might
also need to be convinced that others evaluate these effects correctly as well.

In seeking to ground our theoretical and experimental approach in real-world relevance,
we draw motivation from previous studies linking cognitive abilities and policy preferences
(Deary et al.; 2008b; Morton et al.; 2011; Oskarsson et al.; 2015; Durante et al.; 2019; Zmigrod
et al.; 2020).2 This evidence, which is based on observational data, is suggestive but not
without its limitations. The direction of causal inference is unclear, and there are multiple
possible interpretations of the observed correlations.

We aim to address these limitations by identifying in advance a potential mechanism
through which cognitive abilities may theoretically influence behavior: the hypothesis that
higher cognitive abilities improve understanding of the equilibrium effects of untested poli-
cies. Furthermore, our experimental design incorporates detailed measures of participants’
cognitive abilities and introduces an exogenous manipulation of beliefs about others’ cogni-
tive abilities. This approach allows us to offer novel insights into our research questions and
enables causal inference regarding the role of cognitive abilities in political decision-making.

Our theoretical framework emphasizes that for voters to support reforms with direct
costs and indirect benefits, they must possess both the cognitive abilities to understand the
policies’ equilibrium consequences and the confidence that other citizens have the cognitive
capacity to do the same. We recruited a large and representative sample of UK nationals,
and, in line with our hypothesis, we find that reforms that yield benefits through equilibrium
effects are unpopular and supported primarily by citizens with high cognitive abilities and
high confidence in others’ cognition. Since we exogenously manipulate beliefs in others’
cognition, the latter effect is causal. Interestingly, our results indicate that cognitive abilities

— measured through a standard Raven progressive Matrices test — have an impact on support

2Sunshine Hillygus (2005), Deary, Batty and Gale (2008a), Denny and Doyle (2008), and Elinder and
Erixson (2022) study how cognitive abilities (often proxied with education) are associated with turnout.
Dal B6 et al. (2017) analyze the relationship between cognitive abilities and selection into a political career.



for efficient policy reform comparable to and independent from educational attainments.

We complement this experimental analysis with a textual examination of responses to
two key policy questions central to the political debate in the UK. Specifically, we asked
participants for their opinions on raising the minimum wage and implementing policies to
reduce immigration. We manually compiled a list of indirect effects identified by the re-
spondents and found that these correlate with both cognitive abilities, as measured by the
Cognitive Reflection Test (CRT), and stated political leanings.?

An interesting insight from our analysis is that performance on the Raven’s Progressive
Matrices test—which measures the ability to solve abstract problems—and the CRT—which
mainly assesses the tendency to engage in reflective thinking—have distinct and independent
effects. While Raven’s scores are associated with the ability to comprehend general equi-
librium effects in the primary experiment, CRT scores are the only significant predictor of
the ability to identify indirect effects in open-ended responses. We argue that these distinct
effects arise because individuals are likely already aware of possible indirect effects stemming
from changes in minimum wage or immigration thresholds. Thus, the critical factor when
answering these questions is the capacity for systematic and reflective thinking.

We believe that the results from the main experiment have significant implications for
real-world policymaking. Firstly, they suggest an additional benefit of enhancing cognitive
abilities and education: not only could individual economic prospects improve, but so might
the quality of societal decision-making.* Secondly, they highlight a fundamental distinction
between policies where indirect effects depend primarily on market forces—such as increasing
the minimum wage or imposing rental price ceilings—and those where indirect effects depend
primarily on others” individual behavior, as is often the case with environmental policies. In
the former, preferences for reforms rely on individuals’ ability to predict these effects, while

in the latter, cognitive abilities interact with beliefs about others’ abilities to shape policy

3This latter correlation is arguably driven by a process of motivated reasoning, often considered a key
factor in belief formation. Motivated reasoning refers to the tendency of individuals to shape their assessments
of information based on goals or ends extrinsic to accuracy (e.g., Kahan; 2013).

4In the Conclusion we will provide more details about the malleability of cognitive abilities.



preferences.

Considering the environmental policy reforms, recent work by Dechezleprétre et al. (2022)
explores global perceptions of climate change and identifies three key factors influencing
support for climate action: perceived policy effectiveness, perceived impacts on low-income
households, and self-interest regarding one’s own household. Their findings highlight that
beliefs about the environmental effectiveness of policies, such as reducing emissions, are the
most significant predictor of policy support, explaining 24% of the variation in attitudes.
Moreover, they provide evidence consistent with the idea that these beliefs causally affect
policy preferences. Further reinforcing this point, Andre et al. (2024) document widespread
misperception about pro-climate behaviors and social norms in the U.S. For example, 67% of
respondents underestimate the true share of Americans who try to fight global warming, and
76% underestimate the share who believe people should act. Importantly, they show that
correcting these misperception significantly increases pro-climate behavior, such as donations
to environmental causes. These insights align with observations that support for stricter
carbon taxes or other environmental regulations often depends on individuals’ trust in others’
compliance and arguably understanding of the effect of these policies. If citizens believe
others will not change their behavior to reduce pollution or consumption, their own sacrifices
may seem futile, leading to opposition. Conversely, trust in broad compliance increases the
likelihood of support, as individuals perceive collective action as effective. Together, these
findings underscore the critical role of beliefs about others’ behavior—and the accuracy of
those beliefs—in shaping attitudes toward policy reforms.

These examples illustrate how beliefs about others’ rationality and strategic uncertainty
are central to understanding public support for some type of reforms and how a deeper un-
derstanding of citizens’ cognitive abilities and their role in forming these beliefs is critical
for understanding the intricacies of voting behavior. Our experiment provides participants
with explicit signals about others’ cognitive abilities through test scores. Similarly, outside

the laboratory, individuals form such beliefs on the basis of indirect signals such as educa-



tion, profession, language use, or observed decision-making. These beliefs, though possibly
imprecise, shape social interactions and influence judgments about others in everyday life.

Our theoretical framework builds on Dal Bé et al. (2018), but introduces several key
innovations. First, we implement a fine-grained measurement of subjects’ cognitive abili-
ties. Second, we experimentally manipulate beliefs about others’ cognitive abilities, a novel
approach that allows us to isolate their role in shaping preferences. Third, we conduct our
study with a non-student population broadly representative of the UK, addressing concerns
about external validity. Finally, we analyze responses to questions about the perceived
consequences of real-world policies, providing richer and more policy-relevant insights.

In addition to the literature on cognitive abilities and political behavior discussed above,
our work contributes to a blossoming literature analyzing how bounded rationality and cog-
nitive abilities influence behavior in games (Burks et al. 2009, Alaoui and Penta 2016, Gill
and Prowse 2016, Proto, Rustichini and Sofianos 2019, 2022, Fe, Gill and Prowse 2022,
Lambrecht et al. 2024).5 By integrating experimental and theoretical approaches, this study
advances this frontier, investigating how cognitive abilities influence voters’ understanding
of complex policy trade-offs and the formation of their policy preferences, with implications
for democratic decision-making and policy design.

The remainder of the paper is organized as follows. Section 2 presents the theoretical
framework that informs our study, while Section 3 outlines the experimental methodology.
Section 4 analyzes participants’ behavior in our experimental games, and Section 5 conducts
a textual analysis of responses to two open-ended questions on participants’ perceived conse-
quences of complex economic and social reforms. In section 6, we show some evidence from
Understanding Society — a main UK-representative survey— that are broadly consistent with
the assumption and the result to our theoretical framework. Finally, Section 7 concludes

and discusses the policy implications of our findings.

®Agranov et al. (2012) and Halevy, Hoelzemann and Kneeland (2023) study how behavior in games
depends on opponents’ observed characteristics that may be correlated with their strategic sophistication
(e.g., whether the opponent is a Ph.D. student or an undergraduate student).



2 Conceptual Framework and Testable Hypotheses

2.1 The Games

We build on the conceptual framework from Dal Bé, Dal B6 and Eyster (2018) (DBDBE
henceforth) to formulate specific hypotheses. Consider the two games presented in Table 1.
In both cases, two players must simultaneously choose between Cooperate (C) and Defect
(D). In the top panel, Cooperation results in a cost ¢ for the player and a benefit b for the
opponent, with b > ¢ > 0. This is a classical Prisoner’s Dilemma (PD henceforth) where
defection is a dominant strategy, so that the unique Nash Equilibrium of this game is (D,D).%

Now we consider a policy proposal that would impose on each player taxes to and tp,
respectively, on cooperation and defection. If this proposal passed and was implemented, it
would transform the payoffs of the game as illustrated in the bottom of Table 1. Taxes are set
to satisfy the following conditions: b > tp > tc + ¢. The dominant strategy of the resulting
game, labeled as Harmony Game by DBDBE (HG henceforth), becomes cooperation by both

players, leading to a unique and efficient Nash Equilibrium (C,C).

Table 1: The Games

Prisoner’s Dilemma
C D
Clb—c,b—c| —c,b
D b, —c 0,0

Harmony Game

C D
C b—C—tc,b—C—tC —C—tc,b—tp
D b—tD,—C—tC —tD,—tD

Given the choice between playing the PD or the HG with a rational opponent, a player

who anticipates equilibrium behavior in both games would prefer to play the HG: the equi-

6In what follows, we assume that players’ objective function is to maximize their payoff from the game
(or that game payoffs represent players’ utilities and their objective function is to maximize the utility from
the game). A necessary condition for this assumption to be satisfied is that players are perfectly selfish
and do not care about others’ outcomes. As we detail in Section 3, our experiment is carefully designed to
remove social preferences.



librium payoff in HG is b — ¢ — t¢ > 0, while the equilibrium payoff in PD is 0. Hence, if
asked to express a preference over the games ex-ante, perfectly rational players who believe

in the opponent’s rationality would choose the HG.

2.2 Cognitive Abilities and Strategic Sophistication

We depart from this concept of perfect rationality and common knowledge of rationality and
we assume instead that rationality depends on players’ strategic sophistication — which, in
turn, depends on their own cognitive abilities — and on beliefs about other players’ strategic
sophistication — which, in turn, depends on beliefs about other players’ cognitive abilities.

Accordingly, let each player have a true cognitive ability, 6 € [Q,ﬂ. Each player has a
subjective estimate of his own # but this subjective estimate does not play any role in the

analysis below, so we do not label it. We make the following assumptions:

Assumption 1 There is a function f(-) that, for any 0 € [Q,ﬂ, assigns a probability that

a player with cognitive ability 0 understands that there is a dominant action in each game.

Assumption 2 When a player understands that there is a dominant action in each game,
he chooses that action. When a player does not understand that there is a dominant action

i each game, he randomizes uniformly among the available actions.

Note that f(6) is an objective function, not a subjective belief about one’s own or any
other player’s cognition or behavior. These assumptions are meant to capture the following
decision-making process: a player with cognitive ability # examines a game, goes through
some reasoning, and with probability f(6) reaches the conclusion that an action is dominant
and that therefore he should choose that action regardless of any belief about the opponent.
With the complementary probability, 1 — f(6), the reasoning process ends with no useful
conclusion and the player then tosses a coin to determine what action to choose (as a Level-0

or naive player in a Level-k Thinking or Cognitive Hierarchy model).



We impose more structure on the function introduced in Assumption 1 by assuming that

greater cognitive ability is (stochastically) associated with greater strategic sophistication:

Assumption 3 A player with greater cognitive ability is more likely to understand that there

is a dominant action in each game, that is, f(0) is continuous and strictly increasing in 6.

2.3 Predictions on Preferences over Games

To derive predictions on players’ preferences over games (or “policies”), we need to make
assumptions on players’ beliefs about their opponent’s behavior. In our experiment, we give
participants explicit information about their opponents’ cognitive abilities, and we discuss
how our design allows us to test our theory in the following subsection. As mentioned in
the Introduction, outside of the laboratory, people form these beliefs on the basis of indirect
signals. Here, we assume that players know their opponent’s cognitive abilities and make

the following assumption.

Assumption 4 If a player understands the game (in the sense of Assumption 1) and believes
the opponent has cognitive ability 6, he believes that the opponent understands the game
with probability f(0). If a player does not understand the game, he believes that opponents

randomize uniformly among the available actions regardless of their cognitive ability 6.

When ranking games, players prefer the game that maximizes their expected payoffs.”
Consider a player with cognitive ability 6, and an opponent with cognitive ability 6,. There
are two cases. With probability f(0s), the player chooses the dominant action in each game
and attributes a probability f(6,) to the opponent choosing the dominant action in each

game. Then, the player’s expected payoffs from the HG and the PD are, respectively

EUHG) = f(8,)(b—c—to)+ (1 — f(6.))(—c — te)

EUPD) = £(6,)0+ (1 — f(6,))b

7As discussed in Section 3, in our experiment, we measure participants’ preferences between the PD and
the HG with a design that excludes any role of signaling or selection motives.




The player prefers the HG as long as he believes the opponent is sufficiently likely to choose
the dominant action in each game, that is, as long as the opponent is sufficiently more likely
to cooperate in the HG than in the PD. Since f(6,) is continuously increasing in 6,, the
player prefers the HG if and only if f(6,) > (b+c+1tc)/2b € [0, 1]. With the complementary
probability, 1 — f(fs), the player chooses an action randomly in each game and expects the
opponent to do the same. Therefore, he prefers the PD, which has a greater expected payoff

under the uniform distribution. This discussion leads to the following prediction:

Proposition 1 Consider a player with cognitive ability 05 facing an opponent with cognitive
ability 0,. With probability f(0,), the player prefers the HG iff 0, > f~! (l”;—gtc) With

probability 1 — f(0s), the player prefers the PD regardless of 0,.

Proposition 1 implies that a participant with greater cognitive ability is more likely to
prefer the HG if and only if he is paired with an opponent with a sufficiently high cognitive

ability. We bring this prediction to the laboratory.

2.4 Testable Hypotheses

Assumption 3 already delivers a testable hypothesis on the relationship between cognitive
abilities and choice in the games. However, as detailed in Section 3 below, in our experi-
ment, we do not observe participants’ true cognitive abilities and use a test score as a noisy
measurement. We denote this score with = € [z, Z]. Moreover, we denote with x(#) the ob-
jective prior distribution of cognitive abilities in the population, with p(x|0) the conditional
distribution of scores given the true cognitive ability, and with i(f|z) the Bayesian posterior
distribution of cognitive abilities given score x.

From Assumptions 1 and 2, there is a function g¢(-) that, for any = € [z, 7| assigns a
probability that a player with score x understands that there is a dominant action in each

game and chooses that action:



where

o plalou®)
A0 = T Gldu()

We note that, under Assumption 3 and reasonable assumptions on p(x|6) (e.g., that it

(2)

satisfies the Monotone Likelihood Ratio Property), g(z) is increasing in x. This leads to our

first testable hypothesis.

Hypothesis 1 A participant with a greater test score is more likely to choose the dominant

action in each game.

Similarly, in our experiment, we manipulate participants’ beliefs about their opponent’s
cognitive abilities informing them about the opponent’s test score (and explaining what the
test is supposed to measure). To derive a testable hypothesis on players’ preferences over
games that relies on knowledge of the opponent’s score (as opposed to the opponent’s true

cognitive ability), we replace Assumption 4 with the assumption below.

Assumption 5 If a player understands the game (in the sense of Assumption 1), (a) he
believes there is a function h(x) that assigns to each opponent with score x a probability that
the opponent understands the game, and (b) he believes that h(x) is continuous and strictly

mereasing in T.

While g(x) in equation (1) is an objective function computed by the econometrician, h(z)
is a subjective belief about the opponent. With additional assumptions on the cognition of
the individual forming this belief, the two functions coincide, and, in this case, participants
hold correct beliefs about others’ behavior.® At the same time, it is not necessary that

the subjective h(-) function coincides with the objective g(-) function or that it is the same

8This requires knowledge of u(6), p(z|0), and f(6), and the ability to perform Bayesian updating.
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for all players. The essence of Assumption 5 is simple: players are required to understand
that test scores are informative about the true cognitive ability and that players with a
greater score are more likely to understand the game and to choose its dominant action,
but are not required to hold correct beliefs. We believe that this is a plausible assumption,
especially insofar as it only applies to the subset of players who are sufficiently sophisticated

to understand the game themselves. This leads to our second testable hypothesis:

Hypothesis 2 A participant with a greater test score is more likely to choose the HG if and

only if he is paired with an opponent with a sufficiently high test score.

3 Experimental Design

Our experimental design and hypotheses were pre-registered on the Open Science Framework
(OSF).? We recruited a total of 701 participants from the database of volunteers managed by
Prolific. Care was taken to ensure that the sample was demographically representative of the
United Kingdom’s population with respect to age, gender, and ethnicity. This demographic
representation strengthens the external validity of our findings and enables us to infer more
general conclusions.

Each subject participated in two separate sessions, conducted one day apart. In the first
session, we measured participants’ cognitive abilities with three tasks. First, participants
had up to 15 minutes to complete 18 Raven’s Advanced Progressive Matrices (Part 1).1°
Raven’s matrices are commonly used to evaluate fluid intelligence, that is, the ability to
engage in non-verbal abstract reasoning and to solve a problem independently of previously
acquired knowledge. This was followed by a 6-question numerical sequences task from the UK
Household Longitudinal Study (Part 2), testing again fluid intelligence through numerical

reasoning and pattern recognition. The first session ended with a 6-question Cognitive

9See https://osf.io/mjpsu/?view_only=13201a5b01324d969a030279506c3d88.
10The Raven’s Advanced Progressive Matrices set includes 36 matrices of increasing degree of difficulty.
We used the odd-numbered ones.

11
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Reflection Test (Part 3) aimed at assessing participants’ capacity to override an intuitive
response with one that requires more deliberation. We provide more details of these tests in
the next section, where we illustrate our main descriptive statistics.

The second session had three parts. In Part 4, participants played five rounds of a one-
shot Prisoner’s Dilemma (PD) and one round of a one-shot Harmony Game (HG). In each of
these rounds, participants were matched with a different participant from a previous study.
Since the PD represents the status quo institution citizens have earned experience with,
participants were given feedback on the opponent’s action and the corresponding earnings
after each round of the 5 PDs. On the other hand, since the HG is the untried reform,
subjects are not given any feedback after the single round of the HG.!!

In Part 5, participants played two additional rounds. In each round, they were offered
the choice between playing a PD or an HG with an opponent from a previous study (different
from any opponent met in any previous round). Before choosing the game, subjects were
informed of their opponent’s score in the Raven’s matrices task from Part 1. We used a
within-subject manipulation: each subject met exactly one opponent with a low score (i.e.,
3 Raven’s matrices out of 18 solved correctly) and exactly one opponent with a high score
(i.e., 15 Raven’s matrices out of 18 solved correctly), in random order. Subjects also learned
that participants’ performance ranged from 0 to 18 matrices solved correctly with an average
of 9. In the instructions for Part 5, subjects were told that the opponent’s performance in
Part 1 could be regarded as a measure of “general intelligence and abstract reasoning” (see
Figure A.3 in Appendix A.2). After choosing the game, subjects chose their action in the
game selected for that round but did not get any feedback on the opponent’s choice and on
their earnings until the end of Part 5.

Finally, in Part 6, we collected some socio-demographics data and information on partic-

ipants’ political preferences. This segment included open-ended questions (which we report

"UNote that, in DBDBE, participants only play either 5 rounds of the PD or 5 rounds of the HG with
feedback before being asked to choose between institutions. We decided to have our subjects play at least
one round of both games to measure their propensity to identify and choose the dominant action in both
the PD and the HG, as this is an important element of our theoretical framework.

12



below) designed to gauge participants’ opinions on the potential consequences of real-world
untried policies, providing insight into their ability to evaluate and predict policy outcomes.
Appendix A.1 reports an overview of the timing of both sessions.

Following the pre-registered design, subjects who failed an attention check at the be-
ginning of the first session were not invited to the second session and excluded from the
dataset; subjects who failed a comprehension quiz at the beginning of the second session
were excluded from the survey and the dataset. The median completion time for the first
session was 22 minutes, and participants were rewarded with £3 for completing it. To re-
duce cheating and to keep our measurements comparable with those from the UK Household
Longitudinal Study and other studies meant to gauge IQ in representative samples of the
UK, the tasks measuring cognitive abilities were not incentivized with monetary rewards.
Subjects were told that they would learn their score alongside information about the other
participants’ performance during the second session (and they learned their scores at the
end of the study). The median completion time for the second session was 16 minutes.
Participants were rewarded with £2 for completing it plus a bonus determined by a random
round from Part 4 and a random round from Part 5. The bonus ranged between £0.66 and

£11.33 averaging around £4.

Matching Protocol. Since the experiment was conducted online (as a means to reach a
large sample representative of the UK general population), we faced some constraints when
implementing games, especially given the need for our subjects to be matched with 8 different
opponents and to earn experience with the Prisoner Dilemma (thus, requiring feedback on
others’ behavior in this game) before choosing between institutions. Here, we detail how we
solved this issue.'? In Part 4, our participants were matched with 6 different participants in
the laboratory experiments conducted at Brown and UC Berkeley by DBDBE. This means

that our participants’ opponents played the Prisoner Dilemmas and the Harmony Game

120ur matching protocol is similar to the “replacement method” used in Alaoui and Penta (2016) and
Alaoui, Janezic and Penta (2020).
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simultaneously with other participants in the same laboratory experiment. For the PDs in
rounds 1 through 5, we matched our subjects with participants to the corresponding round in
Part 1 of the Control, Random Dictator, Majority Once, and Majority Repeated treatments
in DBDBE. For the HG in round 6, we matched our subjects with participants to round 1
in Part 1 of the Reverse Control and Reverse Random Dictator treatments in DBDBE. This
ensures that our subjects and their opponents have the same degree of experience with each
game.

In Part 5, our subjects were matched with participants who were recruited from the same
subject pool, who participated in an identical first session measuring cognitive abilities, and
who answered correctly to either 3 (low cognitive abilities opponents) or 15 (high cognitive
abilities opponents) Raven’s matrices in Part 1 of the first session. These opponents partici-
pated in a different version of the second session (that took place before the standard version
of the second session). In this session, subjects played 5 rounds of the PD with feedback and
1 round of the HG without feedback against participants from a previous study (as in Part
4 of the standard version of the second session). Then, they played an additional round of
the PD and an additional round of the HG (in random order) against participants from a
previous study (the laboratory experiments from DBDBE) without knowing the opponent’s
cognitive abilities and without feedback on the opponent’s choice. This guarantees that our
subjects and their opponents had the same degree of experience with the PD and the HG
before Part 5 and allows our subjects to choose unilaterally what game to play in the two
rounds of Part 5.

This matching protocol was clearly explained to subjects (see screenshots in Appendix
A.2). We remark that, in addition to making the online implementation feasible, this design
removes social preferences (since subjects’ actions do not affect the earnings of others). This
is an important feature of our design as it reduces the chance that game payoffs misrepresent
subjects’ preferences for outcomes and thus allows us a tighter control on what actions are

dominant or dominated. This is an important element of our theoretical framework, which

14



posits greater cognitive abilities lead to a greater chance of choosing dominant actions. This
design also allows us to measure preferences between the two games without any confounding
role of signaling or selection motives since each participant decides unilaterally what games
to play in Part 5 and their opponents in these games did not choose to participate in one

game or the other.

4 Results

4.1 Descriptive Statistics

Table 2 shows descriptive statistics for our sample of 701 subjects. Participant’s average
age is 47.2 years, close to the median of the UK adult population (49), as reported by the
Office for National Statistics (ONS) in 2022. The gender composition of our sample, with a
female proportion of 51.1%, mirrors the UK general population according to the 2021 Census
data. Socioeconomically, our participants report higher average household incomes than the
UK median household income of £38,100 before taxes in 2022 (ONS data); and they also
demonstrate greater educational attainments: 67% hold at least a higher education degree
compared to 40.6% of the UK adult population, as reported by Eurostat in 2022.'3

Finally, we note that in our sample there are only 8 respondents declaring to have only
Primary Education. For this reason, in the following analyses, we indicate respondents
with Secondary and Primary Education together and consider this category as the base-
line; considering them separately and changing baseline would not change qualitatively the
analysis.!4

Our study evaluates cognitive abilities using two indicators: the Raven score and the

130fcom (2021) reports that, in 2021, approximately 6% of households in the UK did not have internet
access. Since this population tends to be less educated and have lower income, this may partially explain
these differences. Arguably, our sample more closely represents the UK population with internet access.

4The category Further Secondary indicates the second part of secondary education studies that in the
UK is separated from the first part because more specific to the choices planned by a student after the
secondary education.
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Table 2: Individual Characteristics

Variable Mean Std. Dev. Min. Max. N
Age 47.257 15.64 20 84 701
Female 0.511 0.5 0 1 701
Raven 9.016 3.313 0 18 701
CRT 3.25 1.702 0 6 701
Numerical Series 541.422 22.966 427.1  579.6 701
Household Income 50.424 33.803 0 150 701
Post-Graduate Degree — 0.227 0.419 0 1 701
Graduate Degree 0.441 0.497 0 1 701
Further Secondary 0.17 0.376 0 1 701
Secondary 0.151 0.359 0 1 701
Primary 0.011 0.106 0 1 701

CRT score. The Raven score measure fluid intelligence, abstract reasoning and the ability to
solve new problems without drawing on prior knowledge (Cattell; 1963). This score is derived
from logic-based graphical puzzles and is not contingent on numerical or verbal aptitude.

To gauge how our sample fares in terms of cognitive abilities with respect to the UK gen-
eral population, we computed our participants’ IQ using their Raven score. We benchmarked
these scores against the UK general population using the 2022 age distribution (ONS data)
and age-specific performance data from the user manual for Raven’s matrices Raven (2003).
The benchmarks are based on the completion of 36 matrices without a time limit.!¢ To avoid
excessively long participation times, we set a 15-minute time limit and reduced the number
of matrices to 18, selecting only the odd-numbered ones. To estimate the 1Q, we then dou-
bled our participants’ Raven scores based on the assumption that solving one matrix implies
the ability to solve the next. This method may slightly inflate the scores. Nonetheless, the

15-minute (or 900 seconds) time limit, with subjects averaging 672.33 seconds and a median

15For this reason Raven is usually preferred to the Numerical Series test, for example, which inherently
depends on numeracy levels (Fisher et al.; 2013). As reported in the pre-registration, we included the
Numerical Series score in our experiment to facilitate comparison with the UK Household Longitudinal
Study, also known as “Understanding Society”, which is a large dataset representative of the UK population
including political preferences. As we will see below, this score is highly correlated — but not perfectly — with
the Raven score, and our results remain qualitatively unchanged if we use this score instead of the Raven
score.

16Using the scores from the Raven’s matrices user manual and the age distribution, we estimated an
average of 18.23 matrices solved correctly with a standard deviation of 7.6.
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of 690.5 seconds, likely mitigated any overestimation. As it is customary, for calculating the
IQ, we normalized the UK population mean to 100 and its standard deviation to 15.17 We
display the 1Q distribution of our sample in the left panel of Figure 1. Reassuringly, the
median IQ in our sample is 100, and approximately 80% of our subjects scored between 82
and 116, with 5% exceeding a score of 124, paralleling the IQ) distribution expected in the
UK general population.

The Cognitive Reflection Test (CRT) measures an individual’s ability to suppress in-
stinctive but incorrect responses and engage in reflective thought (Frederick; 2005). Unlike
Raven scores, the CRT arguably comprises two distinct components: it evaluates the ability
to solve rather simple abstract problems (hence generally simpler than the one presented
in the raven test), and assesses cognitive control and the tendency to think carefully and

deliberately. In the right panel of figure 1, we also present the CRT distribution histogram.

Figure 1: Cognitive Abilities Distributions: The Raven Based IQ is calculated using
the adult UK population as the benchmark. The details are in the text.

1Q (from Raven Score) Performance in CRT Test (6 Questions)

Density

054

# Correct Answers

The correlation between Raven and CRT scores is 0.472 (0.402 with a 6 items version
of the Raven), this exceeds the commonly reported correlation of approximately 0.3 (e.g.,
Willadsen et al.; 2024).'® This divergence could be due to our employment of an extended
6-question CRT, in contrast to the traditional 3-question version.

Figure 2 is a ‘jittered’ scatter plot illustrating the scores of two cognitive abilities for each

"Therefore, we calculated the IQ using this formula IQ = 2 * Ravenscore — 18.23) * (15/7.16) + 100,
where 18.23 and 7.16 are the estimated average and standard deviation within the UK general population.

18Tn Table A.1 of the appendix, we present the correlations among the different cognitive skill assessments
and degree of education, which we will use in some robustness analyses below.
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subject. As noted above, these scores are significantly correlated; however, it is important
to highlight the presence of independent variation. A non-negligible number of subjects
perform above the median on the CRT but below the median on the Raven test, and vice
versa. Specifically, subjects in the first quadrant of the figure demonstrate relatively high
cognitive control but low problem-solving capacity, while those in the fourth quadrant (a
less frequent outcome) exhibit high problem-solving capacity but relatively low cognitive
control. The dashed line (‘lowess’) indicates a positively sloped but nonlinear relationship
between the two measures. Notably, at the extremes of the Raven score (say, less than 4 and
greater than 11), the CRT score increases very gradually. This again shows the existence of
subjects with low problem-solving capacity but high cognitive control, as well as those with

high problem-solving capacity but relatively low cognitive control.

Figure 2: Relationship Between Raven and CRT scores: Each point represents the
raven score and the CRT score of each subject. The location of each point has been perturbed
(or “jittered”) using a random noise for the sake of visualization. The two crossing lines
parallel to the axis represent the median of the two scores, the dashed line is the lowess
smoothed line.

CRT Score

Raven Score
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4.2 Behavior in Games and Preferences over Policies

Our analysis begins by testing Assumption 3, which posits that subjects with greater cog-
nitive abilities are more inclined to choose dominant actions. In Table 3, we report the
estimates of a Logit model that examines the correlation between a subject’s own cognitive
abilities and the choice to Defect, the dominant action in a Prisoner’s Dilemma (PD). From
Round 1 to Round 5, there is a positive correlation between Raven score and the selection
of the dominant action, Defect, with this correlation appearing to strengthen over time (in-
creasing from about 3% to 9% per unit standard deviation in round 4 and decreasing to
about 7% in round 5). When both measures of cognitive abilities are included, as in this
table, the CRT score does not show a significant effect.

A similar trend is evident in the single round of the Harmony Game (HG) included in
this part of the experiment: subjects with a greater Raven score are more likely to choose the
dominant action, Cooperate. Moreover, in this second game, the coefficient of the CRT score
is statistically significant, and its magnitude is larger than the magnitude of the Raven score
coefficient (noting that both measures are expressed in standard deviations).'® This result
has a natural interpretation: subjects that suppress an instinctive answer and think before
making a decision are able to form a better understanding of a novel strategic interaction,
that is, a game they play for the first time. Figure 3 visually represents these findings.

In Section B of the Appendix, we provide supplementary analyses. In table A.4, we
use dummies characterizing the joint distribution of CRT and Raven scores instead of their
respective scores, suggesting some independent effect of the CRT in the first 5 games. In
Table A.3, we use a coarser Raven score obtained using only 6 matrices which is more com-
parable with the score obtained in the 6-items CRT.?° Here, the Raven score coefficients
become smaller, as it is to be expected given the noisier measurement, but the results are

qualitatively identical to those from Table 3. Table A.5 shows that the CRT score is typi-

19Tn Table A.2 of the Appendix, we report identical results as in Table 3, but we add the previously
hidden coefficients.
20These are Matrix numbered: 1, 7, 13, 19, 25, 31
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cally positively correlated with choosing to Defect in the PD and negatively correlated with
choosing to Defect in the HG when it is the sole cognitive skill indicator in the regression.?!

These findings can be summarized into the following key insight:

Result 1. Participants with higher cognitive abilities are more adept at identifying the
dominant action through a process of learning in the PD, and through introspection and

reflection in the HG.

Table 3: Effect of Own Cognitive Abilities on Behaviour in Games: The binary
dependent variable is the action Defect. Raven and CRT scores are standardized (that is,
transformed to have mean 0 and standard deviation 1). Socio-Demographics controls include:
Age, Age squared, Gender, Education and Income. The coefficients represent the marginal
effect and are calculated using a Logit estimator. Robust Standard Errors; p — values are
in brackets; * p — value < 0.1, ** p — value < 0.05, *** p — value < 0.01

Prisoners’ Dilemma Harmony Game
Round 1 Round 2 Round 3 Round 4 Round 5 Round 1
b/p b/p b/p b/p b/p b/p
Raven Score (std) 0.0360* 0.0601*** 0.0712%%* 0.0950%** 0.0707*** ~0.0252**

(0.0695)  (0.0018) (0.0004) (0.0000) (0.0003) (0.0287)

CRT Score (std) -0.0121 ~0.0356* 0.0161 —-0.0138 -0.0204 ~0.0374%**
(0.5518)  (0.0746) (0.4199) (0.