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PUNISHMENT AS COMMUNICATION
Abstract

Humans use punishment to influence each other’s behavior. Many current theories presume that
this operates as a simple form of incentive. In contrast, we show that people infer the
communicative intent behind punishment, which can sometimes diverge sharply from its
immediate incentive value. In other words, people respond to punishment not as a reward to be
maximized, but as a communicative signal to be interpreted. Specifically, we show that people
expect harmless, yet communicative, punishments to be as effective as harmful punishments
(Experiment 1). Under some situations, people display a systematic preference for harmless
punishments over more canonical, harmful punishments (Experiment 2). People readily seek out
and infer the communicative message inherent in a punishment (Experiment 3). And people expect
that learning from punishment depends on the ease with which its communicative intent can be
inferred (Experiment 4). Taken together, these findings demonstrate that people expect punishment

to be constructed and interpreted as a communicative act.
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1. Introduction

Unruly pets are scolded; disobedient children are put in time out; hardened criminals are
imprisoned—when humans encounter bad behavior, they will often punish it. The prototypical
punishment imposes a cost on the transgressor, and its primary function is to change the recipient’s
behavior (Boyd & Richerson, 1992; Clutton-Brock & Parker, 1995; Fehr & Géchter, 2002). But it
is less clear exactly how punishment changes behavior. In principle, there are many different ways
in which people might learn from punishment, and many corresponding ways in which punishment
might be designed to generate this learning.

We focus on two broad possibilities. The first, obvious possibility is that the experience of
punishment is designed to exploit simple reward learning. On this view, punishment is a
“corrective whip that acts as a negative reinforcer of desired values” (Hoffman et al., 2018).
Although humans have sophisticated and sometimes specialized learning mechanisms, punishment
may not depend on these in order to work. Rather, it may require learning mechanisms no more
complex than Thorndike’s Law of Effect (1927): Repeat what has been rewarded; avoid what has
been punished. This view of punishment is widely supported, and most psychological theories of
punishment commit to it implicitly or explicitly. One of its principal merits is minimalism: by
construing punishment as a direct incentive scheme constructed by the punisher, it seems to capture
its essence. Parsimoniously, this view construes learning from social punishment as fundamentally
similar to learning from non-social experience.

Yet, our everyday experiences belie this: when a person gets whipped by the wind, they
avoid wind. But when a person feels the corrective whip of punishment, they do not simply avoid
the punisher. Instead, they try to understand what the punisher meant. Thus, we suggest that at

least between humans, punishment may be designed not only as an incentive, but also as a means
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for the punisher to convey their message of frustration and disapproval to the target. In keeping
with this possibility—and building on prior philosophical (Bentham, 1962; Ewing, 1943; Feinberg,
1965) and psychological research (Funk, McGeer, & Gollwitzer, 2014)—we suggest that
punishment is designed to be interpreted as a form of communication (Cushman, Sarin, & Ho,
2019). On this view, transgressions are teachable moments that punishers exploit, using
punishment to communicate their expected set of values and norms. Recipients, in turn, interpret
the punishments as communicative acts and learn by both responding to the costs as well as by
accurately inferring the punisher's intended message. This involves a sort of meeting-of-the-minds
between the punisher and the recipient. It requires mental state inference on the part of both parties,
as each of them attempts to guess how the other will interpret and anticipate the communicative
act. This model therefore proposes that we learn from social punishment very differently than from
non-social experiences (like a whipping wind), which are not typically interpreted as intentional
communicative acts. Learning from social punishment therefore engages social cognition and
inference, much like other forms of communication like language (Frank & Goodman, 2012;
Goodman & Stuhlmuller, 2013; Grice, 1975; Kao & Goodman, 2015; Kao et al., 2014; Sperber &
Wilson, 1986) or demonstration (Ho et al., 2016; Shafto, Goodman, & Griffiths, 2014).

In summary, we contrast two models of how human punishment is designed. The first is
as a “constructed incentive”: The goal of the punisher is to set up a simple contingency between
bad action and bad consequences, relying on the target’s basic capacity for reward learning to
adjust in response to this incentive. According to the second model, punishment is both a
constructed incentive and a communicative act. The unique feature of this model is that
punishment is designed to be interpreted by a learner who assumes communicative intent on the

part of the punisher. Of course, this second model does not deny the incentive value of punishment,
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but instead augments it. Both models agree that punishers wish to modify the behavior of
transgressors, and that transgressors wish to understand the behavioral modification intended by
punishers. They disagree on a further question: whether behavioral modification is organized
around simple principles of incentive (Sutton & Barto, 1998; Dayan & Niv, 2008), or around more
complex principles of inferential communication akin to natural language pragmatics (Grice, 1975;
Sperber & Wilson, 1986; Frank & Goodman, 2012). Our goal is to distinguish the key predictions

of these models experimentally.

1.1 The psychology of punishment

At an ultimate level, one of punishment’s functions is to modify the behavior of social partners
(Boon, Deveau, & Alibhai, 2009; Cushman, 2015; Hampton, 1984; Heider, 1958; Martin &
Cushman, 2016; Miller, 2001; Morris, 1981; Smith 1759/1869; but see Raihani & Bshary, 2019
for alternative functions). It typically occurs when somebody has caused harm or violated a norm,
and it typically serves to both modify that person’s future behavior and also indirectly influence
others who observe it. The mechanisms responsible for accomplishing this function, however, are
debated.

One body of evidence contends that punishment is motivated by a relatively simple taste for
revenge (Carlsmith, 2006; Carlsmith, Darley, & Robinson, 2002). On this view, when people are
harmed, they experience a direct motivation to cause harm in retaliation (McCullough, Kurzban,
& Tabak, 2013). Thus, people often punish in situations where doing so does not serve them well
rationally (Lerner & Clayton, 2011). For instance, people punish in one-shot interactions
(Balafoutas, Grechening, & Nikiforakis, 2014; Fehr & Géchter, 2002) and even when punishing
makes them feel bad (Carlsmith, Wilson, & Gilbert, 2008). Such retributive instincts may serve

the adaptive function of modifying others’ behavior, but without much role for a proximate
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psychological motive of behavior modification (again, much like hunger motivates nourishment,
but without much role for the proximate psychological motive of nourishment).

To the extent that human punishment amounts to simple and pure retribution, this aligns best
with the “constructed incentive” model of punishment. The essential, “eye-for-an-eye” logic of
retribution simply involves imposing a cost on others whenever a cost is experienced for oneself.
This mechanism neither assumes nor requires that punishments be interpreted as communicative
acts.

In contrast, a rich tradition in philosophy argues that a primary function of punishment is to
express disapproval of the perpetrator (Durkheim, 1893/2014; Feinberg, 1965; Stephen,
1863/2014) and to educate both the offender and the public (Ewing, 1943). This view, collectively
referred to as expressionism (Primoratz, 1989; Skillen, 1980), suggests that the cost imposed on a
perpetrator is meaningful because it communicates society’s condemnation of the crime. A
growing body of experimental research examines this thesis by focusing on the thoughts and
actions of punishers. This work suggests that human punishment is generated by more
sophisticated motives than the simplest models of retribution suggest. For instance, punishers are
satisfied with their punishments more when the target accurately understands their intent to punish
and additionally, signals a change in his/her attitude towards his/her wrongdoing (Funk, McGeer,
& Gollwitzer, 2014; Gollwitzer & Denzler, 2009; Gollwitzer, Meder, & Schmitt, 2011). In the
absence of such an acknowledgment, punishers are dissatisfied with the punishment no matter how
strong of a cost it levies on the target (Funk, McGeer, & Gollwitzer, 2014). In fact, even those
punishers who typically punish harshly will willingly punish less severely if that would allow the

target to better understand their intent (Molnar, Chaudhry, Loewenstein, 2020). As these findings
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demonstrate, the desire to communicate one’s beliefs, values, and disapproval plays a central role
in the kind of punishment a punisher chooses to enact.

This accords with recent formal work showing that people seem to give our rewards and
punishments to communicate and express approval rather than to simply incentivize an action. In
one such set of experiments, participants played a computer game in which their job was to teach
a child or puppy the right way to navigate to a goal (Ho, Cushman, Littman, Austerweil, 2019).
Participants could only teach by responding to the learner’s behavior with rewards and
punishments. Quantitative analysis showed that people had substantial difficulty teaching pure
reward-maximizing agents (i.e., agents programmed to learn through the Law of Effect), but easily
taught agents who interpreted feedback in terms of participants’ communicative goals.

In sum, this body of work suggests that punishers want to be “understood”, effectively
modifying the behavior of those who they punish. Yet, it remains an open question exactly how
they try to achieve this goal. Do they rely on a simple incentive scheme by imposing observable
costs on bad behavior? Or do they rely on a more complex cognitive model of the inferences that
an observer would draw in order to select specific punishments? Similarly, we know little about
how people learn from punishment. Do they respond to the punishments merely as an incentive,
or do they model the communicative intent of the punisher? The question at stake is not whether
punishment, and learning from it, is designed to communicate something - it clearly is. It is also
not whether people have the general capacity to express and infer communicative intent; we know
this is essential to natural language, for instance (Grice, 1975; Frank & Goodman, 2012). The
question is whether these aspects are connected. Is the “message” communicated by punishment
limited to the immediate imposition of material costs? Or is punishment more like natural

language: a form of communication organized around principles of communicative inference? On
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the latter view, punishers could express, and recipients could accurately infer, the “message” even

in the absence of immediate, imposed incentives. This is the key idea motivating our experiments.

1.2 Experimental logic

A typical punishment is a mixture of two ingredients: the incentive it imposes and the message
it communicates (see Figure 1). Our goal is to examine which of these elements most accurately
captures the necessary and sufficient conditions that make punishment work. To do so, we need to
investigate the parts of this diagram that do not overlap. Do punishments that impose incentives
but lack communicative elements work? Conversely, how effective are punishments that impose

no cost but carry clear communicative elements?

Incentive
Imposed

Message
Communicated

Figure 1. Conceptual diagram of Experimental Logic

Thus, we explore a setting in which punishment will only be successful if the recipient models
the communicative intent of the punisher and cannot succeed based on simple incentive alone. We
accomplish this by constructing cases where the logic of communication allows punishment to

work not by imposing a cost on transgressions, but instead by providing an immediate benefit.



PUNISHMENT AS COMMUNICATION

How can providing a benefit to somebody play the communicative role of punishment? Our
approach is inspired by models of figurative speech. Instances of figurative speech, such as verbal
irony, hyperbole, etc. (Frank & Goodman, 2012; Goodman & Stuhlmiller, 2013; Kao & Goodman,
2015; Kao, Wu, Bergen, Goodman, 2014) entail statements whose literal meanings are different
from the speaker’s intended meaning (Roberts & Kreuz, 1994; Colston & O’Brien, 2000),
something listeners seem to easily understand. Existing models of language suggest that listeners
interpret statements not only by attending to their literal meaning, but also by inferring their
potential figurative meaning from a model of the speaker’s communicative intent. Therefore
saying “What great weather we have today!” in response to a cold, stormy day literally conveys
the speaker’s enjoyment of the weather but figuratively and pragmatically communicates their
displeasure.

Inspired by this work on figurative speech, we created instances of ‘figurative punishment’:
punishments that could be interpreted appropriately as punishments only by considering the
punisher’s communicative intent. For example:

Alice lives in an apartment with three other roommates. One of them, Sandra, has a very
frustrating habit of leaving her dirty dishes in the kitchen sink. The roommates have pointed out
the dishes to Sandra, but they don’t know exactly how to say the right thing, and she keeps doing
it. Alice talks with her other roommates and together they decide to do something about it. The
next day, before Sandra gets back home, Alice leaves a brand-new kitchen sponge and bottle of
dish soap on her pillow with a ribbon around them and a tag that says: “Love, your roommates .

Alice’s gift to Sandra imposes no cost. On a model where recipients treat punishment as an
action-incentive contingency to be maximized, Sandra should not change her behavior in light of

the sponge and dish soap. If anything, she should double-down because the items impart a slight
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benefit. And yet, understood pragmatically, in light of her roommate’s communicative intent, the
sponge and dish soap feel like sanctions and lead Sandra to correct her behavior. This is because
(as we show experimentally) the most plausible interpretation of Alice’s behavior is that it
communicates frustration with Sandra’s failure to do the dishes, not approval of it. Of course, this
presumably motivates Sandra because it implies that she will eventually pay costs for not doing
dishes. Alice’s action may therefore be effective because it communicates a threat. It may also
engender feelings of guilt. However, the threat, the potential for guilt, and any associated social
and emotional costs experienced stem from the inferred communicative intent of Alice’s act and
not from the act itself. In other words, the force motivating Sandra to change her behavior does
not follow directly from the value of Alice’s act, as the constructed incentive model demands.
Instead, it follows from the inferred communicative intent of Alice’s act, as our model allows.
We study these cases of figurative punishments not because they are normal, but because they
provide us with a useful case study. Studying figurative punishments can shed light on the
psychological underpinnings of typical “literal” punishment, much in the same way that studying
figurative speech, such as irony and hyperbole, can inform our understanding of regular speech.
According to our account, even ordinary punishments may be interpreted in light of their apparent
communicative intent. But it is hard to know because a simple constructed incentive model also
predicts that we can learn from these ordinary punishments. Studying figurative punishment is
useful because, despite being uncommon, it is highly diagnostic of the underlying psychological
mechanisms.
It is worth noting that our focus in this research is on acts and whether they are interpreted
in light of the actor’s communicative intent, not on speech. Even though we propose that

interpreting social punishments is cognitively akin to understanding language, actions differ from
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speech in many ways (see General Discussion for a more in-depth discussion on this). One
fundamental difference is that language relies on conventionalized semantics that relate meanings
to words, whereas arbitrary actions do not have conventionalized meaning. Additionally, while
much work investigates linguistic pragmatics, less work in social and cognitive science has
examined the principles that ground inferences about communicative actions. Understanding this,
within the context of punishments, is the focus of our research.

Our studies, all pre-registered®?, use several complementary methods to identify whether
punishment is designed to impose immediate, direct costs on social partners who transgress, or
instead to provide informative communicative signals. Experiment 1 asked whether people think
that figurative punishments can be informative and effective. Experiments 2a and 2b asked
whether people ever prefer figurative punishments to literal ones and how context influences their
choice. Experiment 3 asked whether people infer the communicative intent of figurative
punishments even in ambiguous cases. Finally, Experiment 4 asks whether “literal” punishments
are less effective in the absence of clear communicative intent. We report on all the dependent
variables that were collected for the experiments. Data and analysis scripts for all experiments can

be found on OSF at https://osf.io/fxdwm/.

2. Experiment 1

We begin by testing whether people believe that a “figurative punishment” could ever

possibly be an effective way of changing someone’s behavior. In other words, do they believe that

L pre-registered documents can be found at the following links: Experiment 1 (https:/aspredicted.org/9g5zj.pdf);
Experiment 2a (https://aspredicted.org/8cn5k.pdf); Experiment 3 (https://aspredicted.org/vv5t3.pdf); Experiment 4
(https://aspredicted.org/7de6p.pdf)

2 sample size for each study was calculated based on pilot data and power analyses to obtain at least 80% power of
detecting the reported effects.
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an immediate, direct “incentive” is necessary to make punishment work, or do they believe that a
communicative act alone can be sufficient?

We described to participants several hypothetical cases of “literal” versus “figurative”
punishments. We designed both types of punishment to have clear communicative intent to express
displeasure with a transgression (e.g., leaving dirty dishes piled up in a communal sink). What
differed was the actual, immediate consequences of the punishment: Literal punishments imposed
a cost (e.g., dirty dishes left on a roommate’s pillow), while figurative punishments imposed a
slight benefit (e.g., a new sponge and bottle of dishwashing detergent left on the roommate’s
pillow).

In two separate conditions we also tested whether people believe that clear communicative
intent is necessary for punishment to work, or whether they instead consider an imposed cost (i.e.,
incentive) to be necessary. To do this we constructed baseline conditions that were matched in the
relative costs and benefits of the literal and figurative punishments, respectively, but were unclear
in their communicative intent (that is, difficult to interpret given the context). For instance, in a
case where the roommate has been leaving her dishes undone, the punisher either throws her mail
into her room in a disorderly manner, or else stacks it very neatly in her room. These behaviors
impose immediate costs and benefits, respectively. But, crucially, they have no transparent
connection to dishes. Therefore, their communicative intent is obscure. We asked people whether
behaviors like these would-be effective forms of punishment.

Thus, we have a 2x2 design: punishments either imposed a cost or were costless and they
either clearly communicated the punisher’s intent or not. This yielded the following four
conditions: Literal (costly) and figurative (costless) punishments with transparent communicative

intent, and matched non-communicative versions of each (costly and costless baselines).
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Participants read one of the four possible kinds of punishment and answered a series of questions
meant to assess their expectations about the effectiveness of the punishment as third-party
observers. If people believe that imposing a cost is sufficient to make punishment effective, then
the two conditions imposing costs (literal punishments and baseline costly punishments) should
be judged effective. If they believe that clear communicative intent is sufficient to make
punishment effective, then the two conditions with clear communicative intent (literal and
figurative punishments) should be judged effective. It is also possible that people will judge both
of these factors sufficient—in this case, the only ineffective condition would be the baseline
costless condition. Or it is possible that they will judge both factors necessary, in which only literal
punishments will be judged effective. In addition to Experiment 1 that tested participants'
expectations as uninvolved third-party observers, in two separate experiments we also manipulated
perspective-Experiments S1 put the participants in the role of the punisher and Experiment S2 put
them in the role of the recipient. Results were qualitatively similar across changes in perspective.
As a result, we focus on (third-party) observer perspective results below and report results from
Experiments S1 & S2 in the Supplementary Information.
2.1 Method
2.1.1 Participants

Participants were recruited using Amazon’s Mechanical Turk. 2000 people completed the
study and we retained 1953 after excluding those who failed our attention checks (2.4% excluded).
56% of the sample was female and the modal age range was 31-40 years. Participants were paid
$0.33.

2.1.2 Design & Materials
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Eight everyday scenarios were created. In each scenario, one agent committed a norm
violation (for instance, leaving her dirty dishes about) and another agent responded to the violation
by punishing the transgressor (for instance, by stacking the dirty dishes on her pillow). The
punishment always involved leaving some “item” for the transgressor. The item was either
beneficial for the transgressor or costly (thus, “figurative” or “literal””) and was either contextually
related to their transgression or not (thus, “informative” or “uninformative”), leading to a total set
of 8 x 2 x 2 = 32 vignettes (see Appendix A for the list of scenarios used). Participants were
randomly assigned to read one scenario.

In order to develop these stimuli, we created a set of candidate “items” (e.g., dirty dishes,
or a brand-new sponge and dish soap) and pretested these on an independent sample of participants
(N =103). They rated how they would feel upon receiving each item (from terrible (0) to delighted
(10)). We did not provide any context regarding a transgression—thus, these participants were
unlikely to interpret any of the items as a form of punishment. Only items with mean negative (<5)
or mean positive ratings (>5) were used in the final vignettes. To further control for variance
caused by the items themselves, each pair of items was used twice: once in an “informative”
condition (where they were semantically related to the transgression) and once again in an
“uninformative” condition for another vignette context where they were semantically unrelated to
the transgression (see Appendix A).

Following the presentation of a single vignette, all participants answered a series of
questions in the order presented here. Participants first rated the interpretability of the punishment:
“Will Sandra get the message that she needs to start cleaning her dirty dishes?” (0 = definitely
not; 10 = definitely yes). Next, they judged the effectiveness of the punishment: “How likely is

Sandra to start cleaning her dirty dishes?” (0 = very unlikely; 10 = very likely). Following this,
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they rated their perception of how the recipient of the punishment would feel: “When Sandra sees
what her roommates have left for her, how will she feel?” (0 = terrible; 10 = delighted). Finally,
they judged if the punishment would feel like a punishment to the recipient: “Would this feel like
a punishment to Sandra?” The last rating was made on a binary scale with labels ‘definitely yes’
and ‘definitely no’. Each scenario included one comprehension question and participants failing
to answer this question correctly were excluded from all analyses.

2.1.3 Statistical methods

To analyze participant responses, we fit three linear mixed effects models and one
generalized linear fixed effects model (Gelman & Hill, 2007; Jaeger, 2008) using the Ime4 package
in the R statistical computing environment (R Core team, 2019; Bates, Maechler, Bolker &
Walker, 2014).

All the models were run with effect-codes for cost imposed (costless = -0.5, costly = 0.5),
informativeness of the punishment (uninformative =-0.5, informative = 0.5) and their interactions.
Following our pre-registered analysis, the analysis reported below has a random intercept only for
the stimuli (DV ~ cost imposed * informativeness + (1|item), data = data). In the Supplementary
Information, we present additional analysis with a full random effect structure along with our
rationale for choosing the analysis presented below. The results from both sets of analysis (the one
presented below and the maximal random effect model) converge on all qualitative findings.

2.2 Results

We first looked at participants’ expectations about each punishment and how clearly it
would allow the recipient to ‘get the message’ (Figure 2(a)). We found a main effect of cost
imposed, b = 0.50, ti94203 = 3.90, p < .001, a main effect of informativeness, b = 3.77, tiga2.17 =

29.53, p <.001, and a significant cost x informativeness interaction, b = -0.95, t194215=-3.72, p <



16
PUNISHMENT AS COMMUNICATION

.001. To interpret this predicted interaction, we carried out planned pairwise contrasts using the
emmeans package (Lenth, 2020). When the punishment was informative and communicative, the
cost it imposed did not matter, as participants rated the recipient to be equally likely to get the
message from costly, literal punishment (e.g., dirty dishes; M = 5.87, SE = 0.20, CI: [5.44, 6.31])
as from a costless, figurative punishment (e.g., new sponge and dish-soap; M = 5.85, SE = 0.20,
Cl: [5.42, 6.28]), t(1942) = -0.13, p = .90. However, when the punishment was uninformative,
participants judged the recipient to be more likely to get the message from a costly punishment
(e.g., mail thrown around messily; M = 2.58, SE = 0.20, CI: [2.15, 3.01]), compared with a costless
punishment (e.g., mail stacked away neatly; M = 1.61, SE = 0.20, CI: [1.17, 2.04]), t(1942) = -
5.38, p < .001.

Next, we looked at the perceived effectiveness of each punishment in bringing about a
change in the recipient’s future behavior (Figure 2 (b)). The results revealed a main effect of cost,
b = 0.55, tiea211 = 4.71, p < .001, of informativeness, b = 2.53, tios251 = 21.49, p < .001, and a
significant interaction between the two, b = -0.75, tiga2.44 = -3.16, p = .002. Planned pairwise
contrasts showed that when punishments were informative, costless punishments (M = 4.64, SE =
0.14, ClI: [4.36, 4.92]) were perceived to be as effective in changing behavior as costly punishment
(M=4.82,SE=0.14, Cl: [4.54, 5.10]), t(1942) = -1.09, p = .27. However, when punishments were
uninformative, the cost imposed made a difference as costly punishments (M = 2.66, SE = 0.14,
Cl: [2.39, 2.94]) were perceived to be more effective in changing behavior than costless

punishments (M = 1.74, SE = 0.14, CI: [1.46, 2.02]), t(1942) = -5.56, p < .001.
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(a) Will Sandra get the message?
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Figure 2. Distribution of participant responses for three of the four dependent variables in
Experiment 1. Lines inside the violins represent 95% Cls of means.
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Participants’ judgments regarding the recipient’s feelings upon receiving the punishments
also showed a main effect of cost imposed, b = -2.45, ti942.03= -24.47, p < .001, of informativeness,
b =-0.46, tie42.14 = -4.60, p < .001, and a significant interaction, b = 1.00, tio42.12=4.97, p < .001

(Figure 2 (c)). Planned pairwise contrasts revealed that, when the punishment imposed a cost,
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participants expected the recipient to feel bad, irrespective of whether the punishment was
informative (M = 2.09, SE = 0.17, CI: [1.71, 2.46]) or uninformative (M =2.05, SE = 0.17, Cl:
[1.68, 2.42]), t(1942) = -0.26, p = .80. However, when the punishment was costless, participants
judged the recipient to feel significantly worse (as evident by the lower mean score) when the
punishment was informative and directly related to the transgression (M = 4.04, SE = 0.17, CI:
[3.67, 4.41]) than when it was uninformative and unrelated to the transgression (M =5.00, SE =
0.17, CI: [4.63, 5.37]), t(1942) = 6.75, p < .001.

Finally, we examined ratings of whether the act in question would feel like a punishment
(results are on the log odds ratio scale). We found a main effect of cost imposed, b = 1.48, SE =
0.10,z=14.70, p <.001, informativeness, b = 0.91, SE = 0.10, z = 9.05, p < .001, and a significant
interaction, b = -0.50, SE = 0.20, z =-2.45, p = .01 (see Figure 3). Planned contrast revealed that,
when the punishment was costly, informative punishments (M = 1.08, SE = 0.15, CI: [0.79, 1.36])
were judged to feel more like punishments than uninformative punishments (M = 0.41, SE = 0.14,
Cl: [0.14, 0.68]), z = -4.76, p < .001. A similar pattern of results was found for costless
punishments, as informative punishments were judged to feel more like punishments (M = -0.16,
SE = 0.14, CI: [-0.42, 0.11]) than uninformative punishments (M = -1.32, SE = 0.15, CI: [-1.61, -

1.02]), z = -8.00, p < .001.
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Would this feel like a punishment to Sandra?
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Figure 3. Proportion of participants who think the action would feel like a punishment to the
target.
2.3 Discussion

What do people think is required in order for a punishment to be effective? We find that
people think a punishment must be “informative”—i.e., sufficiently semantically related to the
offense that its communicative intent is apparent. In contrast, we find that people do not think the
punishment needs to impose a cost. Rather, participants in our experiment expected costless,
benefit-imposing (figurative) punishment to bring about future behavioral change in a recipient,
and in themselves when they are described as the recipients (Experiment S2). Although figurative
punishments do not impose a literal cost, people think that the recipients of (informative) figurative
punishments, including themselves, will feel bad, presumably because they will understand the
underlying communicative intent. The same costless, beneficial punishments, however, were not
judged to be effective sanctions if they were not semantically related to the transgression, and
therefore uninformative. These inferences remain stable across changes in perspective —
participants judge figurative punishments to be effective punishments as uninvolved third-party
observers (Experiment 1), as punishers themselves (Experiment S1) and even as recipients of these

punishments (Experiment S2). Taken together, these results suggest that the psychology
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underlying punishments is better understood as organized around principles of effective
communication rather than principles of reinforcement-based learning.

While Experiment 1 investigates whether people can make accurate inferences from
costless, figurative punishments, it does not tell us what kinds of punishment people would prefer

to actually employ. This is our focus in Experiment 2.

3. Experiment 2

In Experiment 2a and Experiment 2b we investigated the kinds of punishments people
voluntarily select and the role context plays in their selection.
3.1 Experiment 2a

We presented participants with the same set of vignettes and candidate punishments used
in Experiment 1. We then asked them to indicate which punishment they would choose to perform,
presenting them with four candidates in a 2 (costly vs. costless) x 2 (informative vs. uninformative)
design. Our main goal was to see whether participants would select figurative punishments in the
presence of literal alternatives. For instance, we wanted to see whether in Alice’s position, they
might prefer to leave a clean sponge and dish soap on Sandra’s pillow rather than leave Sandra’s
dirty dishes on her pillow.
3.1.1 Method
3.1.1.1 Participants

Based on a power analysis reported in our preregistration, 88 participants were recruited
using Amazon’s Mechanical Turk and paid $0.25 for their participation. After excluding those
who failed to pass the comprehension check, the final sample was made up of 81 participants
(8.0% excluded; 56% female, modal age range: 31-40 years).

3.1.1.2 Design & Materials
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The eight base scenarios used in Experiment 1 were employed. As in Experiment 1, each
scenario included a norm violating agent. Unlike Experiment 1, however, participants were asked
to imagine that they were on the receiving end of the transgression and were asked how they would
respond to the norm-violating agent. Participants were presented with four potential responses that
corresponded to the four kinds of punishments used in Experiment 1: literal, figurative, baseline
costly, and baseline costless. They were asked to select one of the four and then give reasons for
their selection. Each participant was randomly assigned to read one vignette.

3.1.2 Results

Collapsing across different contexts, a chi-square test of goodness-of-fit was performed to
determine whether the four kinds of punishments were preferred equally. We found evidence in
favor of the alternative hypothesis X? (3) = 114.51, p < .001, Vcramer= 0.69, CI: [0.58, 0.81], n =
81. Descriptive analysis revealed that overall, figurative punishments were selected most
frequently (75%, CI: [67%, 84%]), followed by literal punishments (19%, CI: [10%, 27%)]),
baseline costly punishments (4%, CI: [0%, 13%]) and baseline costless punishments (2%, CI: [0%,
11%]) (see Figure 4). This preference ordering held in every context (except for one, see Table 1).
Chi-square tests conducted simultaneously within each scenario, using the ggstatsplot package
(Patil, 2018), provided evidence for the alternative hypothesis and a preference for the figurative

punishment for all but one context (see Table 1).
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How would you punish Sandra?
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Figure 4. Proportions reflecting which punishment participants would choose themselves as
punishers.

Table 1
Choice decision broken down by scenario

Percent selected
Baseline Baseline Chi-square

Context N Literal Figurative Costly  Costless statistic p.value  df
Sweaty 8 12.50% 75% 12.50% 0 11 1.17e-2 3
clothes

Stationary 9 22.22% 66.67% 0 11.11% 9.22 2.65e-2 3
Loud music 12 8.33% 83.33% 0 8.33% 22 6.52e-5 3
Messy mail 9 0 100% 0 0 27 5.89%-6 3
Laundry 12 8.33% 83.33% 8.33% 0 22 6.52e-6 3
Hair 11 18.18% 72.73% 9.09% 0 141 2.78e-3 3
Fridge food 10 20.00% 80% 0 0 17.2 6.43e-4 3
Dirty dishes 10 60% 40% 0 0 10.8 1.29e-2 3

3.2 Experiment 2b
Experiment 2a revealed that people prefer costless yet communicative punishments to
costly, typical ones. This preference was consistent across the various scenarios we used. Yet, the

only decision people could make in Experiment 2a was the kind of punishment they could impose.
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In contrast, in real life a frequent first step towards confronting norm-violating behavior is to talk
directly with the transgressor. Moreover, though people displayed a consistent preference for
figurative punishments in the cases we employ, we nevertheless suspected that some features of a
context (punisher-transgressor relationship, frequency of the offense, etc.) would influence when
figurative punishments are preferred over literal ones. In Experiment 2b we addressed both of these
concerns. We manipulated the frequency of previously communicating the offence to see whether
this impacted the response our participants chose. We also included the option to ‘talk’ to the
perpetrator. In two additional experiments reported in the Supplementary Information, we tested
whether the nature of relationship between the punisher and transgressor (friend vs strangers in
Experiment S3a and landlord vs tenant in Experiment S3b) affected which punishment is selected.
3.2.1 Method
3.2.1.1 Participants

We recruited 161 participants on Amazon’s Mechanical Turk in exchange for $0.25 for
their participation. We excluded those who failed our attention check, leaving 158 participants in
the final sample (1.9% excluded; 57% female, modal age range: 31-40 years).
3.2.1.2 Design & Materials

We modified one of the vignettes used in Experiment 2a. Participants read about the norm-
violating agent Sandra, who had not been doing her dishes. Then in a between-subjects design they
read that Sandra’s roommates had either asked her to clean up on three previous occasions or had
never brought up the dirty dishes with her before. In other words, they had either responded to the
norm-violating behavior many times or this was their first time addressing it. After reading the
vignette we asked our participants how they would respond to Sandra. We gave them a choice

between talking to her one-on-one, leaving a brand-new dish soap and kitchen sponge on her bed,
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or leaving a stack of her dirty dishes on her bed. Unlike Experiment 2a, we removed the two
baseline conditions and focused only on figurative and literal punishments. We additionally
included the opportunity for the punisher to talk to the perpetrator3. Our motivation behind this
was two-fold: (i) it better mimicked the kinds of options we have in our daily life, enhancing the
ecological validity of our experiment, (ii) it allowed for a more stringent test of the usefulness of
figurative punishment (will people ever select to punish figuratively when the alternatives are to
talk or punish literally?).
3.2.2 Results

We ran a chi-square test of goodness-of-fit and found that the proportion of choice differed
across the between-subjects condition X? (2) = 12.03, p = .002, Vcramer = 0.25, Cl: [0.08, 0.41], n
= 158 (also see Figure 5). When participants were in the condition where they had never before
brought up the norm-violating behavior, 81% (ClI: [73%, 89%]) wanted to talk to the perpetrator,
17% (CI: [9%, 25%]) wanted to punish her figuratively, and 3% (CI: [0%, 11%]) wanted to punish
her literally. In contrast, when they were in the condition where they had previously spoken about
the bad behavior before 60% (CI: [50%, 71%]) wanted to talk, 40% (CI: [30%, 51%]) chose to

punish figuratively, and no one (0%, CI: [0%, 11%]) chose to punish literally.

3 Participants in Experiments S3a and S3b had the same three options - to talk, punish literally, or punish figuratively.
The main difference was in the relationship they shared with the perpetrator. In Experiment S3a participants were
described as being either friends with the perpetrator or strangers. In Experiment 3b participants were either the
landlord (and the perpetrator was their tenant) or they were the tenant (and the perpetrator was their landlord).
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How would you punish Sandra?

Have never spoken before Have spoken before three times
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Figure 5. Proportions reflecting which punishment participants would choose themselves as
punishers, broken down by the two experimental conditions.

3.3 Discussion

In Experiment 2a we presented our participants with four different kinds of punishments
and asked them how they would punish the perpetrator if they were the punisher. People displayed
a clear preference for costless yet communicative punishments (i.e., figurative punishments), even
in the presence of costly alternatives (i.e., literal punishments). This result is difficult to reconcile
with a model where the effectiveness of punishment is derived directly from its imposed incentive.
However, the result is consistent with the hypothesis that human punishment is organized around
communicative principles. Not only do people understand the logic of figurative punishments, they
considered them to be viable and preferred alternatives to typical, cost-imposing punishments. This
is most clearly evident in Experiment 2b. When participants are faced with a norm-violating agent
they typically prefer to begin by talking to them about their behavior. But if this fails, their next
choice is to punish figuratively, not literally. Furthermore, this pattern of choice appears consistent

across two different relational contexts as evidenced from Experiments S3a and S3b.
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An alternative interpretation for this preference, however, is that our “figurative”
punishments often involve objects that are functionally appropriate for solving the underlying
norm violation--for instance, a sponge can be used to do the dishes your roommate is neglecting.
Possibly, then, people prefer figurative punishment not for its communicative value but for its
practical value. To test for this possibility, we ran another experiment (Experiment S4 in the
Supplementary Information) which was identical to Experiment 2a in every regard except that the
items used for figurative punishments could not be used practically to solve the problem. For
instance, instead of leaving a brand-new kitchen sponge and dish soap on her roommate’s pillow,
Alice leaves a toy, plastic kitchen sponge and dish soap. Changing the items to non-usable, toy
items did not change our results: across all vignettes people preferred to punish figuratively,
suggesting that the preference is indeed tied to the communicative inference of the punishment.

Why might this be? We asked participants to explain their judgments, and these free
responses offer some insight. Participants who chose figurative punishments did so because they
judged them to communicate the transgression clearly, but also in a non-aggressive manner. They
often referred to communicative goals: to let the offender know that their action was unacceptable,
but in a manner that was kind, minimized the risk of future retaliation, and did not jeopardize their

ongoing relationship. As one participant put it, they allowed the punisher to “kill with kindness”.

4. Experiment 3

Experiments 1 and 2 present situations in which a figurative interpretation of costless
punishment is strongly contextually favored. Experiment 3 offers a robustness check. In a situation
where the context provides a salient alternative interpretation of a “costless punishment”, will

people still infer that it may be designed as a communicative form of sanction?
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To test this, we modified the figurative punishment vignettes used in Experiments 1 and 2
so that there was a plausible explanation for the focal behavior (e.g., leaving a new sponge and
dish soap on a roommate’s pillow) other than the figurative punishment of a semantically related
transgression. For instance, in the “dishes” vignette we told participants that the person who left
these items on her roommates’ pillow worked at a company that manufactured cleaning products.
Additionally, rather than specifying that her roommate had not been doing her dishes, we simply
referred obliquely to the fact that each roommate had various tasks to do around the house. We
implemented these changes to make the intention underlying the focal behavior relatively
ambiguous, and to eliminate task demands. We then asked participants to explain why the
protagonist might have performed the focal behavior in question.

4.1 Method
4.1.1 Participants

608 people, recruited using Amazon’s Mechanical Turk, completed the experiment in
exchange for $0.25. After excluding those who failed to pass either of the two comprehension
checks, the final sample was made up of 425 participants (30% excluded; 57% female, modal age
range: 31-40 years).

4.1.2 Design & Materials

Our goal in this experiment was to determine how readily people will infer punitive
communicative intent in ambiguous cases. That is, how strongly do we infer that punishment is
communicative, such that we approach ambiguous acts with the possibility that they may be
communicative sanctions? To this end, we presented participants with ambiguous acts that could

be interpreted as figurative punishments but could also be interpreted as ordinary non-punitive
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acts. We asked them to explain the action in free response form in order to avoid experimenter
demand.

These scenarios were modeled on those used in Experiments 1 and 2. Each scenario
revolved around one agent leaving something positive (e.g., brand-new Kkitchen sponge) or
negative (e.g., stack of dirty dishes) for another agent. Two critical changes rendered these acts
ambiguous. First, we did not describe any norm violation (e.g., in the case of Sandra and Alice we
mentioned that each roommate had some chores she was assigned to, but we mentioned nothing
about Sandra having recently failed to do the dishes). Second, we introduced new information that
provided an alternative explanation of the act (e.g., we told participants that Alice works at a
company that makes sponges and dish soap). In each case, we asked our participants to explain
why the item was left (see Appendix B for the list of scenarios used).

We developed a coding rubric to categorize participant responses. The rubric had 4 pre-
defined categories. The first category was “Gift” explanations—i.e., those indicating a positive, gift-
like inference about the item left (e.g., “I think she did that to help Sandra out with her chores. She
may have seen that the old sponge was dirty or needed to be replaced and wanted to do something
nice to show appreciation for Sandra.”) The second category was “Disapproval” explanations—
i.e., inferences that one agent was communicating disapproval of the second agent’s norm-
violation (e.g., I think that she left that as a subtle way of letting her know that the dishes need to
be done.”). The third category, “both”, was used to classify those responses that explicitly
mentioned both of the two previously mentioned interpretations (e.g., “Sandra might have
forgotten to do the dishes when she was supposed to, or Alice was showing her appreciation for
Sandra's diligence in doing the dishes regularly by buying her some new cleaning products”).

Finally, the fourth category, “none”, was used to classify responses that were either too vague to
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correctly classify (e.g., “To make sure that Sandra found them, and that she noticed they were from
Alice.”) or irrelevant (e.g., “Perhaps she did it to go viral for her marketing campaign.”). All
coding was done by two coders (one of whom was the first author) independently. Our coders
agreed on 399 of the 425 responses and obtained high inter-observer reliability (unweighted K =
0.90, 95% ClI, 0.86 to 0.93). Disagreements regarding the remaining 26 responses were resolved
by a third coder (the senior author), who independently reviewed the coding scheme and
adjudicated between the divergent codes. The full list of scenarios can be found in Appendix B.
The coding scheme can be found on OSF at https://osf.io/fxdwm/.

4.2 Results

For costly focal behaviors (e.g., leaving a stack of dirty dishes on roommate’s pillow), 81% of
responses were classified under “disapproval” (Cl: [76%, 86%]), 15% were classified under
“none” (Cl: [10%, 20%]), 3% were classified under “gift” (Cl: [0%, 9%]), and fewer than 1% were
classified under “both” (Cl: [0%, 6%]). Also see Figure 6.

Why did Alice leave the items on Sandra's bed?
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Figure 6. Proportion of participants free-form responses classified into one of the four
predetermined categories.

For costless focal behaviors (e.g., leaving a brand-new kitchen sponge and dish soap on

roommates’ pillow), 39% of the responses were classified under “disapproval” (Cl: [33%, 47%)]),
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38% were classified under “gift” category (Cl: [31%, 45%]), 18% were classified under “both”
(Cl: [12%, 26%]), and 5% were classified under “none” (Cl: [0%, 12%)]).
4.3 Discussion

In Experiment 3, we intentionally designed ambiguous cases in which a figurative
punishment could instead be naturally interpreted instead as a genuine gift. In the presence of this
plausible alternative would people even entertain the possible interpretation of it being a figurative
punishment? In line with our model, we found that 39% of the participants solely inferred a
punitive communicative intent while an additional 18% entertained the possibility that the
ambiguous act was a sanction. Although none of our vignettes mentioned the violation of a norm
(eliminating a possible task demand), and all of them explicitly provided participants with a
credible basis to infer that “costless” items were intended as a gift, the most frequent inference (for
participants in the costless condition) was that these items were in fact designed as a form of
punishment, closely followed by the inference that the item was a gift. Unsurprisingly, this
inference was even more common when items were costly to the recipient (e.g., dirty dishes on
her pillow), foreclosing any plausible inference that they were intended as a gift. These results
from the ambiguous, costless condition therefore indicate that people are highly attuned to seeking

and inferring the communicative intent behind punishments.

5. Experiment 4

Our overarching goal is to understand whether punishment between humans is effective
because it works as a constructed incentive or because it additionally acts as a signal of
communication. Experiment 4 approaches this question from a different and complementary angle.
Experiments 1, 2, and 3 ask whether benign acts can be useful punishments if they strongly convey

communicative intent. In Experiment 4 we instead ask whether harmful acts can be ineffective
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punishments when the transparency of communicative intent is compromised by plausible
alternative motives. We generate ambiguity by considering cases of “profitable punishment”, in
which the act of punishment imposes a cost on the person being punished, but also generates a
benefit for the person doing the punishing. Such punishments impose a direct, apparent incentive,
but any intention to influence behavior through incentives is “explained away” by the profits they
generate for the punisher. Specifically, each scenario in Experiment 4 described three agents: a
perpetrator, a victim, and an unaffected third-party. In each case, the perpetrator committed a
norm-violation against the victim and the unaffected third-party punished the perpetrator. In half
of the cases, the punishment benefitted the victim. In the other half of the cases, the punishment
benefitted the punisher (i.e., the unaffected third-party). In both cases, the cost imposed on the
perpetrator remained exactly the same. Here is an example:

Alice, Becky, and Cassandra work together at an office. They all work in the same division
and have office desks close to one another. Alice and Becky both bring home cooked lunches to
work. They both store their food in the common office fridge, along with all of the other employees.

Cassandra does not bring any lunch to work. Initially, she used to buy her lunch from the
office cafeteria. However, for some time now, she has been eating Becky's lunch. Everyday just
before lunch time, Cassandra takes out Becky's lunch from the common fridge and eats it without
asking Becky for permission. This has been going on for quite some time and Cassandra has eaten
many of Becky's lunches, without buying her any lunch in return or paying her back in any way.
At first Becky didn't know who was behind her missing lunch but recently, Becky found out that
the culprit is Cassandra. She has tried to speak to Cassandra about it. But Cassandra continues
to eat Becky's lunch without asking her and without paying her for the food. Alice is aware of the

whole situation and decides to do something about it. Alice uses Cassandra's credit card to buy a
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month's worth of groceries for Becky (or herself). She gets all of the groceries delivered to Becky
(or herself) at her home and leaves the receipt on Cassandra's desk.

In both scenarios, Alice uses Cassandra’s money to buy groceries; the key manipulation is
whether these groceries are for Becky (Cassandra’s victim) or Alice herself (a bystander). The two
cases are therefore identical in the cost they impose on the perpetrator, Cassandra. They differ,
however, in degree of ambiguity regarding Alice’s motives. When the punishment benefits the
victim (Becky), its motive is unambiguous: to dissuade Cassandra from future transgression. In
contrast, when the punishment actually benefits the punisher herself, its motive is ambiguous: it
may be to dissuade Cassandra from future transgression, but it may be simple self-interest.

On the simple constructed incentive model both of these punishments should be equally
effective: each imposes an identical cost. In contrast, if punishment is structured to be interpreted
in light of the punisher’s apparent communicative intent then “profitable punishment” by third
parties should be judged ineffective, at least relative to punishment that instead compensates the
victim.

5.1 Method
5.1.1 Participants

437 people participated in the experiment. Of these, 418 completed the study and 334 (24%
excluded; 55% women, modal age range was 31-40 years) passed all of the three comprehension
checks. The participants were recruited through Amazon’s Mechanical Turk and paid $0.35 for
their participation.

5.1.2 Design & Materials
We created four new sets of scenarios (see Appendix C for the full list). Each scenario

described 3 agents: a perpetrator, a victim, and an unaffected third-party. In each case, the
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perpetrator transgresses against the victim and gets punished by the third-party. The punishment
imposed is always costly for the perpetrator and it directly benefits either the second-party (victim)
or the third-party (bystander), leading to a total of 8 vignettes (scenarios (4) x beneficiary (2)).

Participants were randomly assigned to read one of the vignettes, after which we asked
them 2 questions, presented in the order mentioned here: “Will Cassandra get the message that
she needs to stop eating Becky's lunch?” (0 = definitely not; 10 = definitely yes), and “How likely
is Cassandra to stop eating Becky's lunch?” (0 = very unlikely; 10 = very likely). Each scenario
included three comprehension questions and participants failing to answer any of the three
correctly were excluded from all analyses.

5.2 Results

To analyze participant responses, we fit two linear mixed effects models (Gelman & Hill,
2007) using the Ime4 package in the R statistical computing environment (R Core team, 2015;
Bates, Maechler, Bolker & Walker, 2014). For both models, there was a single dummy-coded fixed
effect for beneficiary (second party (victim) =0, third party (bystander)= 1), and random intercepts
for the different scenarios.

We first analyzed participant responses to the clarity of each punishment. We found a main
effect of beneficiary, b = -1.12, ts29.60 = -3.09, p = .002. This means that when the punisher stood
to profit personally from the punishment, participants judged the punishment to be less clear and
communicative to the recipient (M = 4.96, SE = 0.26) than when the exact punishment benefitted

the victim of the transgression (M = 6.15, SE = 0.26). Also see Figure 7(a).



34
PUNISHMENT AS COMMUNICATION

(a) Will Cassandra get the message? (b) How likely is Cassandra to change her behavior?
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Figure 7. Participant response densities and 95% CIs for (a) likelihood of ‘getting the message’
and (b) likelihood of changing future behavior.

Results for the perceived effectiveness of the punishment were similar (see Figure 7(b)).
There was a main effect of the beneficiary, b =-0.76, ts29.45 = -2.20, p = .03, such that, punishments
benefitting the unaffected third-party punisher were perceived to be significantly less effective (M
=4.67, SE = 0.26) in bringing about a change in future behavior than those benefiting the affected
second-party victim (M = 5.52, SE = 0.25).
5.3 Discussion

Findings from Experiment 4 demonstrate that people expect profitable punishments to be
relatively less effective at changing a perpetrator’s behavior than traditional costly punishments.
This is curious because the relevant “profit” and “costs” do not affect the perpetrator at all—rather,
the question is whether the punishment generates profits or costs for the punisher. We can readily
make sense of these data, however, by observing that the motives underlying profitable punishment

are relatively less ambiguous than those underlying costly punishment. These results lend further
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support to the hypothesis that punishment is not best understood as a simple constructed incentive,

but instead as a joint communicative and interpretive action.

6. General Discussion

Humans are adept at using punishment to modify each other’s behavior. We ask how this
works. Many current approaches model punishment as a direct imposition of cost, and model
learning from punishment as a simple association between the transgression and the imposition of
cost. In contrast, our research suggests that people learn from punishment by inferring the
punisher’s communicative intent, and that punishers construct punishments in expectation of these
inferences.

We show that people expect costless, yet communicative, punishments to be as effective
as typical, punitive sanctions (Experiment 1). This expectation holds across changes in
perspective: people endorse the effectiveness of communicative punishments as first-party
punishers (Experiment S1), as second-party recipients of the punishments (Experiment S2), and as
third-party observers (Experiment 1). We find that across a range of contexts and relationships
(Experiments S3a and S3b) people prefer costless punishments over more canonical cost-imposing
punishments, as long as the former clearly communicate the punisher’s disapproval (Experiment
2a, Experiment 2b, and Experiment S4). These inferences about communicative intent occur
spontaneously and even in the absence of apparent contextual cues (Experiment 3). Finally, even
a punishment that imposes clear and direct costs is expected to be less effective if there is
ambiguity regarding the punisher’s intent (Experiment 4).

Our data thus favors a model of punishment according to which social punishment is
structured not merely as an incentive, but also as a communicative act. These two dimensions of

punishment are not, of course, mutually exclusive. Rather, we assume that (in addition to
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communicating the punisher’s disapproval) an important part of what gets communicated is an
implied incentive. The reason that a literal gift can act as a figurative punishment, and the reason
that people expect that it will be effective, is because it is interpreted as a sanction and a threat.

Inferring and conveying communicative intent based on observable actions relies on our
ability to model other people’s minds (Baker, Jara-Ettinger, Saxe, & Tenenbaum, 2017; Baker,
Saxe, & Tenenbaum, 2009; Young & Saxe, 2009; Wellman, 1992). In this regard it is similar to
inferring and conveying the communicative intent behind language (Frank & Goodman, 2012;
Goodman & Stuhlmiller, 2013; Grice, 1957; Kao & Goodman, 2015; Kao et al., 2014) or
demonstrative action (Ho et al., 2016; Shafto, Goodman, & Griffiths, 2014). In order to understand
instances of figurative acts as punishments, both recipients and observers must model the
relationship between an actor’s various possible intentions and the actions she performs, as well
as the inferences that the recipient can draw based on this model.

This may involve several layers of embedded mental state inference: i.e., the punisher
models the target modeling the punisher’s mind. Take, for instance, the case of Alice leaving a
new sponge for Sandra as “punishment”. What is required for Alice to believe that Sandra will
learn a lesson from this, and experience it as a punishment (as we show that participants do)? Alice
must model Sandra performing an inference of communicative intent—i.e., extracting the punitive
message from this act. And what is required for Sandra to perform this inference of communicative
intent? Sandra must model the process by which Alice selects informative actions. Connecting
these models, Alice is (choosing an action by) modeling Sandra (inferring intent by) modeling
Alice’s choice of action. In this way, sending and receiving the kinds of communicative signals
that we demonstrate here may involve higher-order theory of mind. This process is a form of

pragmatic, inference-based communication (Grice, 1957; Sperber & Wilson, 1986; Scott-Phillips,
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2015) that has been formalized for language (Frank & Goodman, 2012; Goodman & StuhIimdaller,
2013; Kao & Goodman, 2015; Kao et al., 2014) and demonstration (Ho et al., 2016; Shafto,
Goodman, & Griffiths, 2014). Pragmatic inference grounded in natural language has been widely
explored; our extension to a “pragmatics” grounded in reward and punishment indicates how the
key ideas can be extended to many other non-linguistic human behaviors. An exciting direction
for future research is to explore how people make rich social inferences from relatively sparse
social observations of many different kinds (see, e.g., Lopez-Brau & Jara-Ettinger, 2020; Ho,
Cushman, Littman, & Austerweil, 2019).

More broadly, by investigating the “pragmatics of reward and punishment”, the findings
presented here provide a valuable starting point for drawing out further connections between moral
psychology and linguistic pragmatics. For example, linguists have extensively studied how polite
speech plays a key role in regulating interpersonal relationships (Brown & Levinson, 1987) and
how it requires computing and interpreting tradeoffs between communicative and social utilities
(Yoon, Tessler, Goodman & Frank, 2016). Like polite speech, punishment is a mechanism by
which people regulate and influence others’ behaviors, and, as we argue in this paper, it can exploit
inferences about communicative intent to send a message through minimally socially offensive
means. Relatedly, figurative punishment provides an interesting case of indirect, non-verbal
communication with parallels to “off-the-record”, indirect speech such as bribing a police officer
by asking “Could we deal with this ticket without going through a lot of paperwork?” (Lee &
Pinker, 2010). Both of these kinds of phenomena involve communicating while delicately
navigating conflicting social and moral goals, and, as such, rely on context-sensitive inferences
about intentions to be successful. Future work will need to explore these rich interactions between

action, communication, and morality.
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Of course, there may be many instances of “literal” punishment that do not require
extensive mentalizing, just as the interpretation of much literal language does not. (If you reach to
grab a French fry from your partner’s plate and they slap your hand away, little mentalizing is
required for effective learning.) In practice, we should often be able learn from punishment by
merely tracking its “literal” incentives. Reliance on “literal” punishment may be especially
common in situations where there are established norms of behavior and punishment, such as in
institutional settings. Here, there are important reasons to adopt clear, consistent, and predictable
sanctions for similar transgressions across individuals and across time. This may be best
accomplished by direct and “proportional” sanctions for transgressions. On the other hand,
mentalizing may be more essential to identifying and responding to social sanctions in less
institutionalized settings—for instance, among friends and other peer groups. In these settings (as
in Experiments 2a and 2b) we may often feel the imperative of sending a message without
imposing an actual cost, perhaps even with plausible deniability (Lee & Pinker, 2010; Pinker,
Nowak, & Lee, 2008). One reason for this could be the desire to preserve ongoing relationships.
However, results from Experiments S3a and S3b fail to find evidence for increased use of
figurative punishment in the context of especially close relationships. Instead, we find that people
use figurative punishments with the same frequency irrespective of the relationship they share with
the perpetrator (friend vs stranger; landlord vs tenant). Possibly this reflects a uniformly strong
desire to preserve relationships regardless of their closeness, or possibly other motives explain the
preference for figurative punishment. Resolving these possibilities is an important direction for
future research. Lastly, insofar as the ability to employ and infer figurative communication is a

specialized human ability, requiring higher order theory of mind, this may explain why
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sophisticated and subtle sanctioning systems of norms are more prevalent in humans than other
Species.

Why would people ever rely on actions like punishment to communicate when they could
simply use language instead? In other words, why leave your roommate a sponge and dish-soap
when we can much more easily just tell them, “Do your dishes!”? We consider several
complementary explanations. First, action is generally more costly than speech, and thus can serve
as a more ‘honest’ signal of an agent’s intentions and feelings (Bauemeister, Vohs, Funder, 2007;
Nock, 2008). Second, communicating through sanctions may also allow punishers to circumvent
potentially awkward and uncomfortable spoken interaction. Third, communicative acts may
simply reinforce the contents of speech (as we see in Experiment 2b), and vice versa—two
channels of communication are sometimes better than one. Finally, our ability to communicate
with punishment may be evolutionarily conserved from an ancestor that did not possess natural
language.

We find that figurative punishments are anticipated to be effective, and sometimes
preferred. They can avoid imposing direct costs, and we know from other recent research that
people often seek to enhance the communicative value and reduce the costs imposed by their
punitive acts (Molnar, Chaudry, & Lowenstein, 2020). Why, then, do people also sometimes make
punishments very harmful to the target (Rai, Valdesolo & Graham, 2017), preferring direct,
immediate incentives over figurative acts? First, as Experiment 3 suggests, in ambiguous situations
actual costs support more accurate inference. Second, actual costs do not merely imply, but rather
demonstrate, the punisher’s willingness to incentivize their desired pattern of behavior. Third,
imposing certain kinds of costs—for instance, incarceration—may incapacitate the wrongdoer, or

accomplish the ancillary goal of harming them for competitive reasons (Raihani & Bshary, 2019).
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Finally, as noted above, institutionalized punishment requires procedural justice and impartiality,
treating violations consistently across people and across time. This may favor actual costs over
carefully constructed veiled threats.

Finally, how can we reconcile the apparent role of communication in punishment with
evidence that people punish in one-shot, anonymous settings (Balafoutas, Grechening, &
Nikiforakis, 2014; Fehr & Gachter, 2002; Nadelhoffer, Heshmati, Kaplan, & Nichols, 2013)? We
adopt two explanations that have been well explored in the literature. First, punishment may play
a communicative role that does not benefit the punisher specifically, but rather serves the victim
or the community at large (Fehr & Gachter, 2002; Balafoutas, Grechening, & Nikiforakis, 2014;
Boyd, Gintis, Bowles, & Richerson, 2002; Boyd & Richerson, 1992; Gurerk, Irlenbusch, &
Rockenbach, 2006; Henrich & Boyd, 2001)—i.e., as a form of general deterrence. Second,
cognitive mechanisms supporting punishment may be adapted (by learning, or by cultural, or
biological evolution) to contexts that are repeated and non-anonymous, and these mechanisms may
over-extend to one-shot anonymous settings where they cannot serve those same adaptive ends
(Delton et al., 2011; Jordan & Rand, 2019; Krasnow, Delton, Cosmides, & Tooby, 2016; Rand et
al., 2014).

In sum, our work suggests re-examining a widely used, standard model of punishment.
Together with other recent findings (Cushman, Sarin, & Ho, 2019; Funk, McGeer, Gollwitzer,
2014; Ho et al., 2017; Ho et al., 2019; Molnar, Chaudhry, Loewestein, 2020) it suggests that
punishment is structured not only to modify the behavior of social partners by its incentive value,
but also to be understood and interpreted as a form of communication. Identifying the levers of

what makes punishments effective will lead to better insight into the structure and function of
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punishment, as well as illuminate how punishment can be leveraged to facilitate the learning of

social and moral norms in humans.
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PUNISHMENT AS COMMUNICATION

1.1 Dirty dishes

Appendix A

o1

Vignettes used in Experiment 1

Costly

Costless

Informative

The next day, before Sandra gets back
home, Alice leaves some of Sandra's
dirty dishes on her pillow with a ribbon
around them and a tag that says: “Love,
your roommates’’.

The next day, before Sandra gets back
home, Alice leaves a brand-new kitchen
sponge and bottle of dish soap on her
pillow with a ribbon around them and a
tag that says: “Love, your roommates’.

Uninformative

The next day, before Sandra gets back
home, Alice gathers all of Sandra's
unopened mail, which was scattered
around the living room. Then, Alice
throws all of Sandra's mail across the
floor of Sandra's room, leaving a note on
her pillow that says: “Love, your
roommates”.

The next day, before Sandra gets back
home, Alice gathers all of Sandra's
unopened mail, which was scattered
around the living room, and puts it into a
neat pile. Then, Alice leaves the neat pile
of mail on Sandra's pillow with a ribbon
around it and a tag that says: “Love, your
roommates”.

Background text: Alice lives in an apartment with three other roommates. One of them, Sandra, has a
very frustrating habit of leaving her dirty dishes in the kitchen sink. The roommates have pointed out
the dishes to Sandra but they don’t know exactly how to say the right thing, and she keeps doing it.

Alice talks with her other roommates and together they decide to do something about it.

1.2 Messy mail

Costly

Costless

Informative

The next day, before Sandra gets back
home, Alice gathers all of Sandra's
unopened mail, which was scattered
around the living room. Then, Alice
throws all of Sandra's mail across the
floor of Sandra's room, leaving a note on
her pillow that says: “Love, your
roommates”.

The next day, before Sandra gets back
home, Alice gathers all of Sandra's
unopened mail, which was scattered
around the living room, and puts it into a
neat pile. Then, Alice leaves the neat pile
of mail on Sandra’s pillow with a ribbon
around it and a tag that says: “Love, your
roommates”.

Uninformative

The next day, before Sandra gets back
home, Alice leaves some of Sandra's
dirty dishes on her pillow with a ribbon
around them and a tag that says: “Love,
your roommates”.

The next day, before Sandra gets back
home, Alice leaves a brand-new kitchen
sponge and bottle of dish soap on her
pillow with a ribbon around them and a
tag that says: “Love, your roommates”.

Background text: Alice lives in an apartment with three other roommates. One of them, Sandra, has a
very frustrating habit of leaving her mail unread and scattered around the living room. The roommates
have pointed out the mail to Sandra but they don’t know exactly how to say the right thing, and she
keeps doing it. Alice talks with her other roommates and together they decide to do something about
it.
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1.3 Loud music

52

Costly

Costless

Informative

The next day, before Scott gets into
work, Adam removes the batteries from
Scott's portable speakers and in their
place leaves a note that says: “Love,
your colleagues”.

The next day, before Scott gets into work,
Adam leaves a pair of cheap earphones on
Scott's desk with a ribbon around them
and a tag that says: “Love, your
colleagues”.

Uninformative

The next day, before Scott gets into
work, Adam leaves a box of rotten food
on Scott's desk with a ribbon around it
and a tag that says: “Love, your
colleagues”.

The next day, before Scott gets into work,
Adam leaves a new, empty lunchbox on
Scott's desk with a ribbon around it and a
tag that says: “Love, your colleagues”.

Background text: Adam works in an office and sits on a desk which is surrounded by other desks
belonging to his colleagues. One of Adam's colleagues, Scott, has a very frustrating habit of listening
to music on his portable speaker whilst working. Adam and all of the neighboring colleagues can
always hear the music and are unable to concentrate on their work. The colleagues have pointed out
the music to Scott but they don't know how to exactly say the right thing and Scott keeps listening to
music on his speakers. Adam and his colleagues decide to do something about this.

1.4 Lunch

Costly

Costless

Informative

The next day, before Scott gets into
work, Adam leaves a box of rotten food
on Scott's desk with a ribbon around it
and a tag that says: “Love, your
colleagues”.

The next day, before Scott gets into work,
Adam leaves a new, empty lunchbox on
Scott's desk with a ribbon around it and a
tag that says: “Love, your colleagues”.

Uninformative

The next day, before Scott gets into
work, Adam removes the batteries from
Scott's portable speakers and in their
place leaves a note that says: “Love,
your colleagues”.

The next day, before Scott gets into work,
Adam leaves a pair of cheap earphones on
Scott's desk with a ribbon around them
and a tag that says: “Love, your
colleagues”.

Background text: Adam works in an office where he and his colleagues all share a common fridge.
Most employees get their respective lunches to work and leave it in the office fridge. However, one
of Adam'’s colleagues, Scott, does not bring his own lunch to work. Instead, Scott has a very frustrating
habit of eating other people's food from the common fridge. Adam and the others have pointed this
out to Scott but they don't know how to exactly say the right thing and he keeps eating their food.
Adam and his colleagues decide to do something about this.
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1.5 Stationary scenario

53

Costly

Costless

Informative The next day before Sandra arrives at
the lab, Alice covers Sandra's entire
desk in sticky notes and leaves a note
on the desk that says: "Love, your lab
mates".

The next day before Sandra arrives at
the lab, Alice leaves a giant cardboard
box full of sticky notes with a ribbon
around them on Sandra's desk along
with a note that says: "Love, your lab
mates".

Uninformative The next day before Sandra arrives at
the lab, Alice leaves a pile of sweaty
and stinky clothes on Sandra's desk
with a ribbon around them and a note
that says: "Love, your lab mates".

The next day before Sandra arrives at
the lab, Alice leaves a brand-new
laundry hamper on Sandra's desk with
a ribbon around it and a note that says:
"Love, your lab mates".

Background text: Alice is a graduate student who works in a lab with other graduate students. One of
Alice's colleagues, Sandra has a very frustrating habit of hoarding all of the lab's sticky notes in her
office. The sticky notes are meant for all of the lab members and everyone often needs them to carry out
their work. Alice and the other lab mates have pointed out the situation to Sandra but they don't know
how to exactly say the right thing and Sandra keeps hoarding all of the lab's sticky notes in her office.
Alice and the other lab mates decide to do something about this.

1.6 Sweaty clothes

Costly

Costless

Informative  The next day before Sandra arrives at The next day before Sandra arrives at the
the lab, Alice leaves a pile of sweaty lab, Alice leaves a brand-new laundry
and stinky clothes on Sandra's desk hamper on Sandra's desk with a ribbon
with a ribbon around them and a note around it and a note that says: "Love, your
that says: "Love, your lab mates". lab mates".

Uninformative The next day before Sandra arrives at The next day before Sandra arrives at the
the lab, Alice covers Sandra's entire lab, Alice leaves a giant cardboard box full
desk in sticky notes and leaves a note of sticky notes with a ribbon around
on the desk that says: "Love, your lab them on Sandra's desk along with a note
mates". that says: "Love, your lab mates".

Background text: Alice is a graduate student who works in a lab with other graduate students. One of
Alice's colleagues, Sandra, goes to the gym every morning and has a very frustrating habit of drying
her sweaty, stinky towel on the lab radiator. Alice and all of her lab mates have noticed that the lab
often smells badly because of this. Alice and her lab mates have pointed out the situation to Sandra
but they don't know how to exactly say the right thing and Sandra keeps drying her towel on the lab
radiator, stinking up the lab space. Alice and the other lab mates decide to do something about this.
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1.7 Loose hair

54

Costly

Costless

Informative

The next day before Steve gets back
home from work, Andrew vacuums all
of Steve's hair and leaves the contents
of the vacuum on Steve's bed along
with a note that says: "Love, your
roommates".

The next day before Steve gets back home
from work, Andrew leaves a brand-new
hairnet on Steve's bed with a ribbon
around it and a note that says: "Love, your
roommates”.

Uninformative

The next day before Steve gets back
home from work, Andrew takes out
Steve's freshly washed wet clothes out
of the washer. Andrew then leaves the
clothes on the dirty floor of Steve's
bedroom along with a note that says:
"Love, your roommates".

The next day before Steve gets back home
from work, Andrew leaves a voucher for a
new laundry detergent on Steve's bed with
a ribbon on it along with a note that says:
"Love, your roommates”.

Background text: Andrew lives in a house with four other roommates. One of them, Steve, has long
hair and has a very frustrating habit of throwing his loose, broken hair around the house. As a result,
the entire apartment is often covered with Steve's hair. The roommates have pointed out the hair to
Steve but they don't know how to exactly say the right thing and he keeps throwing his hair all around
the place. Andrew talks with his other roommates and together they decide to do something about it.

1.8 Laundry detergent

Costly

Costless

Informative

The next day before Steve gets back
home from work, Andrew takes out
Steve's freshly washed wet clothes out
of the washer. Andrew then leaves the
clothes on the dirty floor of Steve's
bedroom along with a note that says:
"Love, your roommates".

The next day before Steve gets back home
from work, Andrew leaves a voucher for a
new laundry detergent on Steve's bed with
a ribbon on it along with a note that says:
"Love, your roommates".

Uninformative

The next day before Steve gets back
home from work, Andrew vacuums all
of Steve's hair and leaves the contents
of the vacuum on Steve's bed along
with a note that says: "Love, your
roommates".

The next day before Steve gets back home
from work, Andrew leaves a brand-new
hairnet on Steve's bed with a ribbon
around it and a note that says: "Love, your
roommates".

Background text: Andrew lives in a house with four other roommates. One of them, Steve, has a very
frustrating habit of using other roommates' laundry detergent. There is a washer in the unit and all the
roommates use their own laundry detergent, except Steve who uses everybody else's. The roommates
have pointed this out to Steve but they don't know how to exactly say the right thing and he keeps
using their laundry detergent every week. Andrew talks with his other roommates and together they
decide to do something about it.
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Appendix B
Vignettes used in Experiment 3
1. Sponge Scenario
Sandra lives in an apartment with one other roommate, Alice. Sandra found Alice on an apartment
share app and the two of them have been living together for the last few months. They don't hang
out much together, but they are cordial to one another.

Sandra is an engineer at a big software company. She's been doing that job for over a year
and seems to enjoy it. Alice recently switched jobs and started working for a company that
produces kitchen cleaning supplies. She joined as a marketing manager and is responsible for
creating advertising campaigns for their products.

Both Sandra and Alice have demanding jobs. So, at the start of their living arrangement,
they decided to divide the house chores between themselves to ensure that the apartment stays nice
and clean. Alice's chores are to take the trash out and vacuum the apartment once a week. Sandra’s
chores are to do the dishes and clean the kitchen, which she typically has to do once every 2-3 days
(to prevent the mess from piling up).

One day, Sandra comes back home to find a brand-new kitchen sponge and a bottle of dish
soap on her pillow with a ribbon around them and a tag that says"” "Love, your roommate”.

2. Dirty dishes scenario

Sandra lives in an apartment with one other roommate, Alice. Sandra found Alice on an apartment
share app and the two of them have been living together for the last few months. They don't hang
out much together, but they are cordial to one another.

Sandra is an engineer at a big software company. She's been doing that job for over a year

and seems to enjoy it. Alice recently switched jobs and started working for a company that
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produces kitchen cleaning supplies. She joined as a marketing manager and is responsible for
creating advertising campaigns for their products.

Both Sandra and Alice have demanding jobs. So, at the start of their living arrangement,
they decided to divide the house chores between themselves to ensure that the apartment stays nice
and clean. Alice's chores are to take the trash out and vacuum the apartment once a week. Sandra's
chores are to do the dishes and clean the kitchen, which she typically has to do once every 2-3 days
(to prevent the mess from piling up).

One day, Sandra comes back home to find a stack of dirty dishes on her pillow with a
ribbon around them and a tag that says" "Love, your roommate".

3. Deodorant scenario

Sandra is a graduate student. She shares her office with another graduate student, Alice. Sandra
and Alice have been office mates for a few months now. They get along well but keep mostly to
themselves.

Sandra and Alice have very different personalities. Sandra's desk is covered with stacks of
papers, and piles of books. On the other hand, Alice's desk is clear and organized. Her books are
stacked neatly in the shelf above her desk and her papers are stored neatly in her files. The only
things on Alice's desk are her computer, a potted plant, and a box of beauty products from a
subscription service that delivers a new box to her every week. The box contains all sorts of
products ranging from personal hygiene (soaps, deodorants, etc.) to beauty (lipsticks, eyeshadows,
etc.).

Sandra and Alice also have different working schedules. Sandra goes to the gym every
morning. She takes her shower and gets ready there after her workout. Sandra comes to work

straight from the gym. As a result, she always has her gym clothes and gym towel with her and
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leaves them to dry on the office radiator, every day. Alice, on the other hand, comes to work first
thing in the morning. She is always dressed impeccably and always has great perfume on her. Alice
and Sandra both mind their own business and keep to themselves, but they are cordial with one
another, as they have to share a small space with each other.

One day, Sandra comes into work to find a brand-new bottle of deodorant on her desk, with
a ribbon around it and a tag that says: "Love, your officemate".

4. Sweaty clothes scenario

Sandra is a graduate student. She shares her office with another graduate student, Alice. Sandra
and Alice have been office mates for a few months now. They get along well but keep mostly to
themselves.

Sandra and Alice have very different personalities. Sandra’s desk is covered with stacks of
papers, and piles of books. On the other hand, Alice's desk is clear and organized. Her books are
stacked neatly in the shelf above her desk and her papers are stored neatly in her files. The only
things on Alice's desk are her computer, a potted plant, and a box of beauty products from a
subscription service that delivers a new box to her every week. The box contains all sorts of
products ranging from personal hygiene (soaps, deodorants, etc.) to beauty (lipsticks, eyeshadows,
etc.).

Sandra and Alice also have different working schedules. Sandra goes to the gym every
morning. She takes her shower and gets ready there after her workout. Sandra comes to work
straight from the gym. As a result, she always has her gym clothes and gym towel with her and
leaves them to dry on the office radiator, every day. Alice, on the other hand, comes to work first

thing in the morning. She is always dressed impeccably and always has great perfume on her. Alice
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and Sandra both mind their own business and keep to themselves, but they are cordial with one
another, as they have to share a small space with each other.

One day, Sandra comes into work to find a pile of sweaty and stinky clothes on her desk,
with a ribbon around them and a tag that says: "Love, your officemate”.

5. Headphones scenario
Scott is a software engineer. He works in an office and sits on a desk which is surrounded by only
one other desk. That one desk belongs to one of Scott's colleagues, Adam.

Scott and Adam get along well, but usually keep to themselves and their own work. They
work in different divisions of the company and have very different social interests. Scott loves
football and in his free time at the office, he loves to talk to others about recent games. Adam, on
the other hand, loves video games. He has a blog where he discusses new games and various
gaming equipment, like controllers, wireless headsets, and headphones. Adam's blog is so
successful that when different gaming companies come out with new gaming equipment, they
often send the products to Adam for free, so that he can review them and write about them on his
blog.

Adam and Scott also have very different working styles. Adam loves to get into work early
and get a head start on the day, whereas Scott comes in late and stays late to finish his work. Adam
likes to work in complete peace and quiet, but Scott loves to listen to music loudly on his portable
speakers during work time.

One day, Scott gets into work to find a brand-new set of headphones on his desk with a
ribbon around them and a tag that says: "Love, your desk mate".

6. Batteries scenario
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Scott is a software engineer. He works in an office and sits on a desk which is surrounded by only
one other desk. That one desk belongs to one of Scott's colleagues, Adam.

Scott and Adam get along well, but usually keep to themselves and their own work. They
work in different divisions of the company and have very different social interests. Scott loves
football and in his free time at the office, he loves to talk to others about recent games. Adam, on
the other hand, loves video games. He has a blog where he discusses new games and various
gaming equipment, like controllers, wireless headsets, and headphones. Adam's blog is so
successful that when different gaming companies come out with new gaming equipment, they
often send the products to Adam for free, so that he can review them and write about them on his
blog.

Adam and Scott also have very different working styles. Adam loves to get into work early
and get a head start on the day, whereas Scott comes in late and stays late to finish his work. Adam
likes to work in complete peace and quiet, but Scott loves to listen to music loudly on his portable
speakers during work time.

One day, Scott gets into work to find that the batteries in his portable speakers have been
removed and in their place is a note that says: "Love, your desk mate".

7. Shampoo bottles scenario

Sandra lives in an apartment with one other roommate, Alice. Sandra found Alice on an apartment
share app and the two of them have been living together for the last few months. They don't hang
out much together, but they are cordial to one another.

Sandra is an engineer at a big software company. She's been doing that job for over a year

and seems to enjoy it. Alice recently switched jobs and started working for a company that
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produces hair care supplies (like shampoos and conditioners). She joined as a marketing manager
and is responsible for creating advertising campaigns for their products.

Sandra and Alice have very different personalities. Sandra is laid back whereas Alice is
strict. Sandra is easy going with her things. She likes to share her stuff and use other people’s stuff.
On the other hand, Alice hates sharing. She does not like to use other people's products and does
not like to share her things with others one bit, especially products for personal hygiene. As a
result, at the start of their living arrangement, Alice and Sandra decided that each of them will use
only their own products (like body washes, creams, shampoos) for personal care.

One day, Sandra comes back home to find a brand bottle of a shampoo on her pillow with
a ribbon around it and a tag that says™ "Love, your roommate".

8. Empty bottles scenario

Sandra lives in an apartment with one other roommate, Alice. Sandra found Alice on an apartment
share app and the two of them have been living together for the last few months. They don't hang
out much together, but they are cordial to one another.

Sandra is an engineer at a big software company. She's been doing that job for over a year
and seems to enjoy it. Alice recently switched jobs and started working for a company that
produces hair care supplies (like shampoos and conditioners). She joined as a marketing manager
and is responsible for creating advertising campaigns for their products.

Sandra and Alice have very different personalities. Sandra is laid back whereas Alice is
strict. Sandra is easy going with her things. She likes to share her stuff and use other people's stuff.
On the other hand, Alice hates sharing. She does not like to use other people's products and does

not like to share her things with others one bit, especially products for personal hygiene. As a
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result, at the start of their living arrangement, Alice and Sandra decided that each of them will use
only their own products (like body washes, creams, shampoos) for personal care.
One day, Sandra comes back home to find a basket filled with lots of empty shampoo

bottles on her pillow with a ribbon around them and a tag that says "Love, your roommate".
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Appendix C

Vignettes used in Experiment 4

1. Groceries scenario

Background Information

Alice, Becky, and Cassandra work together at an office. They all work in the same division and have
office desks close to one another. Alice and Becky both bring home cooked lunches to work. They
both store their food in the common office fridge, along with all of the other employees.

Cassandra does not bring any lunch to work. Initially, she used to buy her lunch from the
office cafeteria. However, for some time now, she has been eating Becky's lunch. Everyday just
before lunch time, Cassandra takes out Becky's lunch from the common fridge and eats it,
without asking Becky for her permission. This has been going on for quite some time
and Cassandra has eaten many of Becky's lunches, without buying her any lunch in return or
paying her back in any way.

At first Becky didn't know who was behind her missing lunch but recently, Becky found out that the
culprit was Cassandra. She has tried to speak to Cassandra about it. But Cassandra continues to eat
Becky's lunch without asking her and without paying her for the food.

Alice is aware of the whole situation and decides to do something about it.

Benefits: second party (victim) Benefits: third party (bystander)

Alice knows Cassandra credit card details. Alice
uses Cassandra’s credit card to buy a month's
worth of groceries for Becky. She gets all of
the groceries delivered to Becky at her home and
leaves the receipt on Cassandra’s desk.

Alice knows Cassandra credit card details. Alice
uses Cassandra’s credit card to buy a month’s
worth of groceries for herself. She gets all of
the groceries delivered to herself at her home and
leaves the receipt on Cassandra’s desk.
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2. Uber scenario

Background Information

Alice, Becky, and Cassandra live together in an apartment. They started living together a couple years
ago when they all moved to the city to start new jobs. All three of them have offices that are close to
their apartment. However, Cassandra, who is an architect, has to travel far into the city, twice a
week for a project she’s working on.

On the days that Cassandra has to travel far for work, she takes an Uber. However, Cassandra does
not have the Uber app on her phone. Instead, when she needs a ride, she books her Uber off of
Becky's app. Becky is the only one in the apartment with the app. However, Cassandra books the
rides without asking Becky. In fact, not only does she use Becky's app, she also uses Becky's
creditcard to book the rides for herself. This has been going on for some time
and Cassandra has taken rides costing close to $100 without paying Becky back.

Becky recently found out about this Uber situation. She has tried to speak to Cassandra about
it. But Cassandra continues to use Becky's app without asking her and without paying her money
back.

Alice is aware of the whole situation and decides to do something about it.

Benefits: second party (victim) Benefits: third party (bystander)

Alice knows that Cassandra has an Amazon | Alice knows that Cassandra has an Amazon
Prime account. In fact, Alice has both the login | Prime account. In fact, Alice has both the login
details and the credit card details for Cassandra’s | details and the credit card details for Cassandra's
account. Alice uses Cassandra’s Amazon | account. Alice uses Cassandra’s Amazon
account and Cassandra’s credit card to buy | account and Cassandra's credit card to buy
Becky a new $100 jacket that Becky has been | herself a new $100 jacket that she has been
wanting to get. She gets the jacket delivered to | wanting to get. She gets the jacket delivered to
Becky at home and leaves the receipton | herself at home and leaves the receipt on
Cassandra's bed. Cassandra's bed.
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3. Clothes scenario

Background Information

Alice, Becky, and Cassandra live together in an apartment. They started living together a couple years
ago when they all moved to the city to start new jobs. All three of them have their own rooms
and closets. They share only the essentials in the kitchen and otherwise, use only their own things.

However, Cassandra has been taking Becky's expensive, formal clothes out of her closet and wearing
them. Alice's clothes are too big for her, but Becky's clothes fit Cassandra perfectly. So, Cassandra
has been taking Becky's expensive clothes, without asking Becky. In fact, not only has she
been taking Becky's clothes, she has also ruined some of them, by leaving stains and tears in
them. This has been going on for sometime and Cassandra has taken many formal clothes from
Becky without replacing them or paying Becky back.

Becky recently found out about this clothes situation. She has tried to speak to Cassandra about it. But
Cassandra continues to take Becky's clothes without asking her and without paying her for the
damages.

Alice is aware of the whole situation and decides to do something about it.

Benefits: second party (victim)

Alice knows Cassandra credit card
details. Alice uses Cassandra’s credit card to
buy Becky a brand-new iPhone, since Becky's
phone had become old and needed to be
replaced. She gets the phone delivered to Becky
at home and leaves the receipt on Cassandra's
bed.

Benefits: third party (bystander)

Alice knows Cassandra credit card
details. Alice uses Cassandra’s credit card to
buy herself a brand-new iPhone, that she has
been wanting to get. She gets the phone
delivered to herself at home and leaves the
receipt on Cassandra's bed.
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4. Stationary scenario

Background Information

Alice, Becky, and Cassandra work together at an office. They all work in the same division and have
office desks close to one another. Alice and Becky both use their own stationeries and work supplies,
like most other employees.

Cassandra, however, does not bring her own stationery. Instead, she has been using Becky's
stationery, without asking Becky for permission. Every morning, Cassandra gets in early and takes
whatever stationery she fancies from Becky's desk and then claims it as her own. This has been
going on for quite some time and Cassandra has taken many of Becky's notepads, sticky notes,
highlighters, and pens without paying her back in any way.

At first Becky didn't know who was behind her missing stationery but recently, Becky found out that
the culprit was Cassandra. She has tried to speak to Cassandra about it. But Cassandra continues to
take Becky's stationery without asking her and without paying her for the supplies.

Alice is aware of the whole situation and decides to do something about it.

Benefits: second party (victim)

Alice knows Cassandra credit card
details. Alice uses Cassandra's credit card to
buy a yearlong supply of stationery for
Becky. She gets all of the stationery delivered to
Becky at the office and leaves the receipt on
Cassandra's desk.

Benefits: third party (bystander)

Alice knows Cassandra credit card
details. Alice uses Cassandra’s credit card to
buy a yearlong supply of stationery for
herself. She gets all of the stationery delivered to
herself at the office and leaves the receipt on
Cassandra's desk.
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Supplementary Information

Experiment S1

Method
Participants

Participants were recruited using Amazon’s Mechanical Turk. 2010 people completed the
Experiment. Of these, 1682 passed our attention checks (16% excluded; 52% female, modal age
range was 31-40 years). Participants were paid $0.33.
Design & Materials

We modified the text of the scenarios used in Experiment 1 to put participants in the place
of the punisher. For instance, for the dirty dishes vignette, Sandra is described as the participant’s
roommate (e.g., your roommate, Sandra) and the punishment is described as being enacted by the
participant (e.g., you decide to do something about it; you leave a brand-new dish sponge on her
pillow, etc.). As in Experiment 1, participants read only one of the 32 vignettes and answered the
same four questions (using the same rating scales) to assess their expectations of the effectiveness
of their punishment. Each scenario also included a comprehension question and participants failing
to answer this question correctly were excluded from all analyses.
Results

The first question asked participants how likely it was that Sandra would get the message.
(Figure S1a). Like Experiment 1, we found a main effect of cost imposed, b = 0.50, tis71.56 = 3.48,
p <.001, a main effect of informativeness, b = 3.24, ti671.77 = 22.46, p <.001, but unlike Experiment
1, we did not find a significant cost x informativeness interaction, b = -0.38, tis71.07 =-1.31, p =
.19. However, pairwise contrasts revealed results qualitatively similar to those of Experiment 1.

When the punishment was informative and communicative, the cost it imposed did not matter, as
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participants rated the recipient to be equally likely to get the message from costly, literal
punishment (e.g., dirty dishes; M = 6.14, SE = 0.23, ClI: [5.64, 6.64]) as from a costless, figurative
punishment (e.g., new sponge and dish-soap; M = 5.83, SE = 0.23, CI: [5.33, 6.32]), t(1671) = -
1.53, p =.13. However, when the punishment was uninformative, participants judged the recipient
to be more likely to get the message from a costly punishment (e.g., mail thrown around messily;
M = 3.09, SE = 0.23, CI: [2.60, 3.59]), compared with a costless punishment (e.g., mail stacked
away neatly; M = 2.40, SE = 0.23, Cl: [1.91, 2.90]), t(1671) = -3.40, p < .001.

Next, we looked at the perceived effectiveness of each punishment in bringing about a
change in the recipient’s future behavior (Figure S1b). The results revealed a main effect of cost,
b =0.41, tie71.92 = 2.95, p =.003 and of informativeness, b = 2.23, tie72.25s = 15.89, p < .001. There
was no significant interaction between the two, b =-0.30, tie71.17 = -1.08, p = .28. Pairwise contrasts
showed that when punishments were informative, costless punishments (M = 4.94, SE = 0.19, CI:
[4.54, 5.35]) were perceived to be as effective in changing behavior as costly punishment (M =
5.20, SE = 0.19, CI: [4.80, 5.61]), t(1671) = -1.32, p = .19. However, when punishments were
uninformative, the cost imposed made a difference as costly punishments (M = 3.13, SE = 0.19,
Cl: [2.72, 3.53]) were perceived to be more effective in changing behavior than costless
punishments (M = 2.56, SE = 0.19, CI: [2.16, 2.96]), t(1672) = -2.86, p = .004.

Participants’ judgments regarding the recipient’s feelings upon receiving the punishments
also showed a main effect of cost imposed, b = -2.14, tis72.72= -17.03, p < .001, and a significant
interaction, b = 1.20, tie71.32 = 4.78, p < .001, however, no significant effect of informativeness, b
=-0.20, tis73.30 = -1.56, p = .12. Pairwise contrasts revealed that, when the punishment imposed a
cost, participants expected the recipient to feel worse when the punishment was informative (M =

3.03, SE = 0.15, CI: [2.73, 3.32]) than when it was uninformative (M =2.62, SE = 0.15, CI: [2.33,
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2.92]), 1(1942) = -2.27, p = .02. Similar results were found for the costless condition, such that
participants judged the recipient to feel significantly worse when the punishment was informative
and directly related to the transgression (M = 4.56, SE = 0.15, ClI: [4.27, 4.86]) than when it was

uninformative and unrelated to the transgression (M =5.36, SE = 0.15, CI: [5.07, 5.65]), t(1672) =

451, p <.001.
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Figure S1. Distribution of participant responses for three of the four dependent variables
in Experiment 1. Lines inside the violins represent 95% Cls of means.
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Finally, we examined ratings of whether the act in question would feel like a punishment
(results are on the log odds ratio scale). We found a main effect of cost imposed, b = 1.23, SE =
0.11,z=11.65, p <.001, informativeness, b =0.72, SE = 0.11, z = 6.90, p < .001, and a significant
interaction, b = -0.85, SE = 0.21, z = -4.03, p < .001 (see Figure S2). Pairwise contrast revealed
that, when the punishment was costly, informative punishments (M = 0.77, SE = 0.15, CI: [0.49,
1.07]) were judged to feel more like punishments that uninformative punishments (M = 0.48, SE
= 0.15, CI: [0.19, 0.76]), z = -2.06, p =.04. A similar pattern of results was found for costless
punishments, as informative punishments were judged to feel more like punishments (M = -0.03,
SE = 0.14, CI: [-0.31 0.25]) than uninformative punishments (M = -1.18, SE = 0.15, CI: [-1.49, -
0.88]), z=-7.63, p < .001.

Would this feel like a punishment to Sandra?
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Figure S2. Proportion of participants who think the action would feel like a punishment to the
target.
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Experiment S2
Method
Participants

2023 participants completed the study. From these 1518 participants passed the attention
check (25% excluded; 58% women; modal age range between 31-40 years). Participants were
recruited using Amazon’s Mechanical Turk and paid $0.33.
Design & Materials

We used the same set of scenarios as in Experiment 1 and Experiment S1. The only
difference was in the perspective employed. All scenarios were described by putting the participant
in the transgressor’s perspective. Participants read, for instance, that they had become lax at doing
their dishes and came back home one day to find a brand-new kitchen sponge (or a stack of their
dirty dishes) on their bed. The item left varied on the same two dimensions as before — it was either
informative and related to the transgression or uninformative and unrelated to it, and it either
imposed a cost or was costless. Like before, participants read only one of the 32 vignettes and
answered the same four questions (using the same rating scales) as in Experiments 1 and S1 to
assess their expectations of the effectiveness of their punishment. Each scenario also included a
comprehension question and participants failing to answer this question correctly were excluded
from all analyses.
Results

Like Experiment 1, we found a main effect of cost imposed, b = 1.00, tis07.93 = 6.15, p <
.001, a main effect of informativeness, b = 3.31, tisos41 = 21.41, p < .001, and a significant
interaction between the two b =-1.44, tis07.85 = -4.67, p <.001 for ratings of how likely participants

(now 1in the transgressor’s perspective) would be to get the message. Pairwise contrasts revealed
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results similar to those of Experiments 1 and S1. When the punishment was informative and
communicative, the cost it imposed did not matter, as participants rated themselves to be equally
likely to get the message from costly, literal punishment (e.g., dirty dishes; M = 8.56, SE = 0.18,
Cl: [8.18, 8.93]) as from a costless, figurative punishment (e.g., new sponge and dish-soap; M =
8.33, SE = 0.18, CI: [7.96, 8.70]), t(1508) = -1.04, p = .30. However, when the punishment was
uninformative, participants reported being more likely to get the message from a costly punishment
(e.g., mail thrown around messily; M = 5.97, SE = 0.18, CI: [5.60, 6.34]), compared with a costless
punishment (e.g., mail stacked away neatly; M = 4.30, SE =0.19, CI: [3.92, 5.67]), t(1508) = -7.68,
p <.001.

Participant’s judgments about their likelihood of changing their future behavior exhibited
a similar pattern of results (Figure S1b). We found a main effect of cost, b = 0.88, tis07.6s = 5.95, p
<.001, of informativeness, b = 2.49, tisos.06 = 16.91, p <.001 and a significant interaction between
the two, b = -1.23, tiso7.61 = --4.19, p < .001. Pairwise contrasts showed that when punishments
were informative, costless punishments (M = 8.17, SE = 0.19, CI: [7.79, 8.55]) were perceived to
be as effective in changing behavior as costly punishments (M =8.43, SE = 0.19, CI: [8.05, 8.81]),
t(1508) = -1.24, p = .22. However, when punishments were uninformative, the cost imposed made
a difference as costly punishments (M = 6.56, SE = 0.18, CI: [6.18, 6.93]) were perceived to be
more effective in changing behavior than costless punishments (M = 5.06, SE = 0.19, CI: [4.68,

5.45]), t(1507) = -7.20, p < .001.
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Figure S3. Distribution of participant responses for three of the four dependent variables
in Experiment 1. Lines inside the violins represent 95% Cls of means.

Results for participant’s judgments about how they would feel on receiving the items also
revealed a main effect of cost imposed, b = -2.02, tiso7.81= -14.06, p < .001, a main effect of
informativeness, b = -0.55, tis0s.15= -3.84, p < .001, as well as a significant interaction between
cost and informativeness, b = 0.77, tiso7.75 = 2.68, p = .008. Pairwise contrasts revealed that, when

the punishment imposed a cost, participants judged themselves to feel bad irrespective of whether
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the punishment was informative (M = 2.61, SE = 0.19, CI: [2.22, 3.00]) or uninformative (M =2.77,
SE =0.18, ClI: [2.39, 3.15]), t(1508) = 0.83, p = .41. However, when the punishment was costless,
they judged themselves to feel significantly worse when it was informative and directly related to
the transgression (M = 4.24, SE = 0.19, CI: [3.86, 4.62]) than when it was uninformative and
unrelated to the transgression (M =5.18, SE = 0.19, CI: [4.97, 5.65]), t(1508) = 4.57, p <.001.

Finally, we examined ratings of whether the act in question would feel like a punishment
(results are on the log odds ratio scale) to the participants. We found a main effect of cost imposed,
b=1.27, SE=0.11,z=11.53, p<.001 and of informativeness, b =0.30, SE=0.11,z = 2.67,p =
.008, but no significant interaction, b =-0.33, SE=0.22,z =-1.52, p =.13 (see Figure S4). Pairwise
contrast revealed that, when the punishment was costly, both informative punishments (M = 0.83,
SE =0.15, CI: [0.53, 1.13]) and uninformative punishments (M = 0.70, SE = 0.15, CI: [0.41, 1.00]),
were judged to feel like punishments, z = -0.80, p = .42. However, when punishments were
costless, informative punishments (M = -0.28, SE = 0.15, CI: [-0.56 0.02]) were judged to feel
more like punishments than uninformative punishments (M =-0.73, SE = 0.15, CI: [-1.03, -0.43)),
z =-3.00, p = .003.

Would this feel like a punishment to you?

1.0

0.0 4

L) L) L) L)
Literal Figurative  Baseline Baseline
Costly Costless

Figure S4. Proportion of participants who think the action would feel like a punishment to the
target.
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Results from the Bayesian Hierarchical Model for Experiment 1 data

In the main text of the manuscript, we employ a model that has random intercepts only for the
stimuli. As is recommended by some (Barr, Levy, Scheepers, and Tily 2013), we attempted to
model our data to include both random intercepts and slopes for the items (i.e., models with
‘maximal’ random effect structure). These maximally specified models failed to converge,
following which we estimated each of our models through Bayesian hierarchical modeling with
uninformative priors. Using brms (Burkner, 2018), we ran models that included random intercepts
and slopes for items, along with fixed effects for cost, informativeness, and their interaction (DV~
cost*informativeness + (cost*informativeness|item), data = data).

We first looked at participants’ expectations about each punishment and how clearly it
would allow the recipient to ‘get the message’. Results revealed that the Bayesian 95% credible
interval did not overlap with 0 for both main effects of cost [0.06, 0.94] and informativeness [2.94,
4.61] but did overlap with 0 for their interaction [-2.38, 0.38].

Next, we looked at participant ratings of how likely the target was to modify their behavior
following the punishment. 95% credible intervals did not overlap with O for the cost [0.15, 0.95],
for informativeness [2.01, 3.05]; but did overlap with O for the interaction between cost and
informativeness [-1.83, 0.47].

How the target would feel, after witnessing the punishment, was the next question and we
found that the Bayesian 95% credible interval did not overlap with 0 for cost [-3.01, -1.91] but did
overlap with O for the interaction of cost with informativeness [-0.38, 2.35] and for informativeness
[-1.59, 0.78]. However, when we looked at each scenario individually, informativeness was

significant for all but one of them.
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Finally, we looked at whether participants would judge the action to feel like a punishment
to the target. Bayesian 95% credible intervals did not overlap with 0 for cost [1.25, 1.89], or for
informativeness [0.13, 1.75] but did overlap with O for their interaction [-1.39, 0.16].

Results presented here converge qualitatively with those presented in the main text, with
some minor discrepancies. These discrepancies, we believe are a result of overparameterization.
Bates, Kleiegl, Vasishth, and Baayen (2015) caution that convergence failures (like the ones we
encountered) signal overfitting and even when converge is reached (for instance, by using
Bayesian hierarchical modeling), overparametrization may lead to poor estimation procedures and
produce models that are uninterpretable. It is perhaps also worth noting that a major difference
between our simpler models and these Bayesian Hierarchical models was regarding the 95%
credible interval for the interaction term which overlapped with 0 for each of the four dependent
measures. In the simpler models reported in the main text, the interaction term revealed that when
the punishment was informative the cost it imposed did not matter. However, when it was
uninformative, costly punishments were judged to be more effective than costless punishments.
Results from the Bayesian Hierarchical Models thus change our interpretation of the effectiveness
of the costly, uninformative punishment, suggesting that these are no more effective than costless
uninformative punishments. These results do not however alter our main finding that when a
punishment is communicative, its cost does not matter as costless informative punishments are
judged to be as effective in communicating the message and getting the perpetrator to change their

behavior as costly informative punishments.
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Correlation Tables from Study 1

Table S1
Literal Punishment

Measure 1 2 3 4

1. Message

2. Future behavior 0.64

3. Feel -0.15 -0.12

4. Punish 0.31 0.23 -0.40 --
Table S2

Figurative Punishment

Measure 1 2 3 4

1. Message

2. Future behavior 0.71

3. Feel -0.30 -0.14

4. Punish 0.27 0.18 -0.50 --
Table S3

Baseline Costly Punishment

Measure 1 2 3 4

1. Message

2. Future behavior 0.79

3. Feel 0.15 0.11

4. Punish 0.17 0.16 -0.34
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Table S4
Baseline Costless Punishment
Measure 1 2 3
1. Message

2. Future behavior 0.82
3. Feel -0.16 -0.14

4. Punish 0.32 0.29 -0.53

7
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Experiment S3

We tested whether the nature of the punisher-transgressor relationship affected the
punishment a punisher chose. We explored two relational dynamics: (a) friends vs strangers, and
(b) landlord vs tenant.

Methods
Participants

165 participants took part in Experiment S3a. Of these, 160 participants (3% excluded,
54% female, modal age range 31-40 years) completed the study and passed the comprehension
check. Experiment S3b also had an initial sample of 165, of which 153 (7% excluded; 60% female,
modal age range 25-30 years) participants completed the study and passed the comprehension
check. All participants were recruited through Amazon Mechanical Turk and were paid $0.20 in
return for their participation.

Design & Materials

For both a & b we modified the vignette used in Experiment 2b. The basic set-up was the
same: participants were asked to imagine that their roommate, Sandra, has not been doing the
dishes and as the punisher they have to find a way to respond to her transgression by choosing one
of following three options: talk to Sandra, punish her figuratively, or punish her literally. The main
difference was in the relationship they shared with Sandra. In Experiment 3a participants were told
that Sandra was either one of their closest friends or that they had come to know and live with her
recently. In Experiment 3b they were told that Sandra was either the owner of the apartment and
their landlord or that they were the owner of the apartment and Sandra was their roommate and
tenant. The experiment was fully between-subjects and participants were assigned to read only one

condition.
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Results

For the friends vs strangers condition, a chi-square test of goodness-of-fit found evidence
in favor of the null hypothesis: proportion of choice was similar across the two between-subjects
condition X2 (2) = 2.01, p = .37, Vcramer = 0.00, CI: [-0.20, 0.04], n = 160 (also see Figure S5a).
When Sandra was described as a friend, most participants preferred to talk to her (73%, ClI: [64%,
83%]), followed by punishing her figuratively (25%, CI: [16%, 35%]), and literally (2%, CI: [0%,
13%]). When Sandra was described as a stranger, the pattern of choice was similar: 76% preferred
to talk (ClI: [67%, 85%]), 24% preferred to punish figuratively (ClI: [15%, 33%]), and no one
wanted to punish literally (Cl: [0%, 9%)]).

How would you punish Sandra?

When Sandra is your friend When Sandra is a stranger

1.0+
0.9+
7} 0.8 -
S 0.7
@
b 0.6 -
o
5 0.5-
c
S 0.4+
20.3-
& 0.2-

0.1+
0.0+ L 1

L) L) ) L) L) L)
Talk Punish Punish Talk Punish Punish
Figurative  Literal Figurative  Literal

Figure S5a. Proportions reflecting which punishment participants would choose themselves as
punishers, broken down by the two experimental conditions.
For the landlord vs tenant condition, a chi-square test of goodness-of-fit also found
evidence in favor of the null hypothesis: X? (2) = 0.71, p = .70, Vcramer = 0.00, Cl: [-0.18, 0.08], n
=153 (also see Figure S5b). When confronting Sandra, the landlord, 78% (CI: [70%, 87%]) chose

to talk to her, 21% (CI: [13%, 31%]) chose to use figurative punishment, and 1% (CI: [0%, 11%])
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chose the literal punishment. When confronting Sandra, the tenant, about 81% (ClI: [73%, 89%])

opted to talk, followed by 17% (CI: [9%, 26%]) choosing to punish figuratively followed by 3%

(CI: [0%, 11%]) punishing literally.

How would you punish Sandra?

When Sandra is your landlord

When Sandra is your tenant

00 | [ —]

—

L] L] L]
Talk Punish Punish

Figuratively Literally

L) L) L)
Talk Punish Punish
Figuratively Literally

Figure S5b. Proportions reflecting which punishment participants would choose themselves as
punishers, broken down by the two experimental conditions.
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Experiment S4

The aim of this experiment was to test an alternative explanation for people’s preference
for figurative punishments reported in Experiment 2a. When given a choice between literal,
figurative, baseline costly, and baseline costless punishments, people displayed an overwhelming
preference to punish the perpetrator figuratively. One explanation for this pattern of results is that
people prefer to punish in ways that enhance the communicative signal of their punishment while
imposing minimal costs. An alternative explanation for the result is that the choice has nothing to
do with the communicative value of the punishment and instead is a reflection of the practicality
of figurative punishments. Each instance of figurative punishment bestows upon the recipient an
item they can use to address the problem at hand. For instance, giving your roommate a brand-new
sponge and dish-soap gets them one step closer to doing the dishes. It could be then that the reason
people prefer figurative punishments is for their practicality rather than their communicative value.
In this experiment we put this hypothesis to test.

Methods
Participants

101 participants took part in the Experiment. Of these, 92 participants (9% excluded; 55%
female, modal age range 31-40 years) completed the study and passed the comprehension check.
All participants were recruited through Amazon Mechanical Turk and were paid $0.25 in return
for their participation.

Design & Materials

We used the same set of vignettes as Experiment 2a. Participants read one of the eight

vignettes and were asked how they would respond to the norm-violating agent. They were given

the choice to punish the perpetrator literally, figuratively, using the baseline costly punishment, or
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the baseline costless punishment. The main difference was however that all items used for
figurative punishments were now ‘toy’ items. For instance, in the dirty dishes scenario instead of
leaving Sandra a brand-new kitchen sponge and dish soap, participants were given the option to
leave her a toy, plastic sponge and dish soap. This change was made to take away the practical
utility of the figurative punishments. The toy items retained their semantic connection to the
violation at hand and carried a clear communicative inference but lacked any practical value. If
participants' preference for figurative punishments stemmed from their practicality, then, the
pattern of results from this experiment should differ from those of Experiment 2a. If instead,
participants' preference is tied to the communicative value of figurative punishment then, the
pattern of results from this experiment should echo those of Experiment 2a.
Results

Collapsing across different contexts, a chi-square test of goodness-of-fit was performed to
determine whether the four kinds of punishments were preferred equally. We found evidence in
favor of the alternative hypothesis X? (3) = 121.30, p < .001, Vcramer= 0.66, CI: [0.56, 0.76], n =
92. Descriptive analysis revealed that overall, figurative punishments were selected most
frequently (73%, CI: [62%, 83%]), followed by literal punishments (22%, CI: [14%, 31%)]),
baseline costless punishments (4%, Cl: [0%, 14%]) and baseline costly punishments (2%, CI: [0%,
11%]) (see Figure S6). The preference for figurative punishments held in every context (except
for one, see Table S5). Chi-square tests conducted simultaneously within each scenario, using the
ggstatsplot package (Patil, 2018), provided evidence for the alternative hypothesis and a preference
for the figurative punishment for all but one context (see Table S5). The results from this
experiment mirror the results of Experiment 2a, demonstrating that participants' preference for

figurative punishments is tied to their communicative value.
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How would you punish Sandra?
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Figure S6. Proportions reflecting which punishment participants would choose themselves as
punishers.

Table S5

Choice decision broken down by scenario
Percent selected
Baseline Baseline Chi-square

Context N Literal Figurative Costly  Costless statistic  p.value  df
Sweaty 11 9.09% 72.72% 9.09% 9.09% 13.4 3.91e-3 3
clothes

Stationary 10 40% 60% 0 11.11% 10.8 1.29e-2 3
Loud music 12 25% 66.67% 0 8.33% 12.7 5.42e-3 3
Messy mail 11 45.45% 45.45% 0 9.09% 7.55 5.64e-2 3
Laundry 12 8.33% 91.67% 0 0 28.7 2.63e-6 3
Hair 12 16.67% 83.33% 0 0 22.7 4.74e-5 3
Fridge food 13 15.38% 84.62% 0 0 255 1.24e-5 3

Dirty dishes 11 18.18% 72.72% 0 9.09% 141 2.78e-3 3
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