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The Role of Attention and Frames on Third-Party Punishment and Compensation 1 

Choices 2 

Abstract 3 

People often forgo their own self-interest to react to fairness and justice violations, even 4 

when not directly affected by the infraction. There are different ways to react to an injustice: 5 

some may prefer to punish the perpetrator, and others to compensate the victim. Here, our 6 

focus is on the role played by attention to determine these choices, investigating the 7 

relationship between attentional mechanisms and punishment/compensation in five 8 

preregistered experiments (N=1,157). Two eye-tracking experiments showed that people who 9 

focus more on the offender’s payoff are more likely to punish, and when an exogenous 10 

stimulation increases the focus on the offender’s payoff, people spend more to punish. An 11 

offender bias was also found, meaning that people, overall, prefer to focus on the offender’s, 12 

rather than the victim’s, payoff, and punish more than compensate. This was confirmed in 13 

three behavioural experiments, where people were exposed to either the offender’s or the 14 

victim’s payoff: when given the choice, people prefer to reveal the offender’s payoff, and 15 

then punish; however, when randomly exposed to the victim’s payoff, the preference for 16 

punishment disappears. Affective empathy boosts this effect: higher empathy leads to more 17 

punishment (or compensation) when the offender’s (or victim’s) payoff is revealed. These 18 

findings suggest that, whilst people have an intrinsic motivation to search for information that 19 

matches their preference (i.e., the offender’s payoff and punishment), when exposed to an 20 

alternative piece of information (i.e., the victim’s payoff), they modify their behaviour. 21 

Implications for understanding information bubbles and ways to overcome them are 22 

discussed. 23 
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 3 

1. Introduction  4 

Decades of psychological, neuroscientific, and behavioural economic research have 5 

demonstrated that, when we are exposed to unfairness or injustice, although we can certainly 6 

decide to do nothing at all, many of us decide to sacrifice something to counteract the 7 

violation (Fehr & Fischbacher, 2004). There are different ways to react to an injustice: some 8 

may prefer to punish the perpetrator, and others to compensate the victim. Whilst both 9 

behaviours signal a willingness to react to injustice and therefore, from this perspective, serve 10 

a similar purpose, they differ in their consequences, in that punishment harms, whereas 11 

compensation helps. For example, when it comes to choosing how public funds should be 12 

employed, a preference for punishment may lead people to prioritise the implementation of 13 

harsher policies for tackling violent crime or harsher prison regulations; on the other hand, a 14 

preference for compensation may be associated with higher support for programmes that help 15 

the victims of these violent crimes. Investigating the prevalence of one strategy over the 16 

other, as well as the psychological underpinnings and the individual differences that may 17 

explain these preferences, is important to understand the factors that drive moral decision-18 

making and prosocial behaviour. Moreover, clarifying whether and how easily these choices 19 

can be manipulated can have important implications in different contexts. In fact, attention is 20 

a limited resource, and the media are constantly competing to capture a piece of it: this 21 

phenomenon, known as attention economy (Stroud, 2017), has fundamentally shaped how 22 

news is delivered and consumed. This almost relentless exposure to information, even when 23 

we are not actively seeking it (Weeks & Lane, 2020), likely influences our attitudes and 24 
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judgments in ways that often go unnoticed. Understanding the fundamental attentional 1 

mechanisms that shape our socio-moral choices is therefore crucial for increasing awareness 2 

of how our perspectives are formed. For example, to what extent can our physical 3 

environment, including social media or online news outlets, shape our attitudes toward 4 

retributive (punish offenders) or restorative (compensate victims) justice? 5 

1.1 Third-party punishment and compensation  6 

Previous research has returned mixed findings on which action is preferred: some studies 7 

found that people prefer punishment over compensation (FeldmanHall et al, 2014; Stallen et 8 

al, 2018), whilst others found either the opposite, with compensation consistently preferred 9 

over punishment even in the presence of repeated unfairness by the hand of a single offender 10 

(Chavez & Bicchieri, 2013; Van Doorn & Browers, 2017; Van Doorn et al, 2018), or no clear 11 

preference (Hu et al, 2015; Civai et al, 2019). It has been suggested that punishment may be a 12 

more emotional and rewarding reaction compared to compensation (Kühne et al, 2015). 13 

Evidence of activation of neural reward areas, specifically ventral striatum, when participants 14 

chose to punish, seems to support this idea (Stallen et al, 2018). However, further findings 15 

showed that both punishment and compensation, compared to no reaction, are associated with 16 

a similarly higher activation of the striatum, and therefore interpreted as rewarding, 17 

depending on individual preferences (Civai et al, 2019). Other studies found that negative 18 

emotions are associated with these choices as well: anger at justice violations, and in 19 

particular moral outrage, predicts compensation as well as punishment (Lotz et al, 2011; 20 

Thulin & Bicchieri, 2016). However, a recent study showed that induced acute stress 21 

increases compensation and reduces punishment, an effect that is mediated by the activation 22 

of the emotional salience neural network (Wang et al, 2024). Compensation and punishment 23 

can also be perceived as a signal of trustworthiness, in that they show the willingness to act 24 

prosocially (Nelissen, 2008); interestingly, evidence shows that the perception of 25 
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trustworthiness of an individual increases when they pick compensation, or helping 1 

behaviour, over punishment (Jordan et al, 2016). Overall, these contrasting results suggest 2 

that these preferences are underpinned by a complex interaction of psychological processes, 3 

where context may also play a role, as explained in the next paragraphs.   4 

1.2 Attention and choice 5 

The main goal of the present work is to investigate whether context-specific factors, such 6 

as the way in which the information is presented, also referred to as frame, play a role in 7 

determining preferences for punishment and compensation. Previous research has shown that 8 

manipulating people’s top-down attention, which is intrinsic and goal-directed, and usually 9 

driven by endogenous motivational factors, by explicitly asking them to concentrate on the 10 

offender/victim, increases the preference for punishment/compensation (Gromet & Darley, 11 

2009; Kühne et al, 2015; David et al, 2017). It remains less clear whether a more automatic, 12 

bottom-up, attentional mechanism, driven exogenously by the environment, may also affect 13 

the choice of strategy: if, through a subtle stimulus, attention were to be exogenously 14 

redirected towards the offender or the victim, would the choice be influenced accordingly? 15 

Some studies on moral decision-making and eye-tracking seem to suggest that this is the 16 

case. For example, Pärnamets and colleagues (2015) presented participants with morally 17 

charged statements, such as “murder is justifiable”, and then manipulated the length of 18 

exposure to the two options available to participants to respond, i.e., “never” or “sometimes”. 19 

The results showed that the option that was presented on the screen the longest was the one 20 

most likely to be chosen. Similarly, Ghaffari and Fiedler (2018) presented participants with 21 

statements such as “If I saw a stranger on the street struggling with her grocery bags, I would 22 

help her carry them”, and then two options (e.g., “Only if I have time” and “I would usually 23 

help”). The results demonstrated that manipulating the position of the last visual fixation by 24 

interrupting the decision process and forcing a choice would affect said choice. Here, we aim 25 
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to extend the investigation of the effects of implicit attention manipulation by testing whether 1 

redirecting attention exogenously and implicitly, while holding available information 2 

constant, can alter individuals' preferences to either punish or compensate. 3 

1.3 Empathy and third-party punishment and compensation. 4 

 A secondary aim of this study was to investigate the effects of empathy, considered a trait 5 

that could explain some of the individual variance observed in participants’ choices in terms 6 

of attentional focus (offender or victim) and action (punish or compensate). Empathy has 7 

been considered as one of the key mechanisms to mediate sensitivity to injustice (Decety & 8 

Yoder, 2015), and this trait has also been associated specifically with punishment and 9 

compensation preferences. Empathy is a multifaceted mechanism characterised by different 10 

components that allow us both to understand (cognitive empathy) and to share (affective 11 

empathy) others’ feelings and emotional experience (Reniers et al, 2011). Affective empathy, 12 

specifically empathic concern (subscale of the Interpersonal Reactivity Index, (Davis, 1983)), 13 

was found to predict compensation (Leliveld et al, 2012; Hu et al, 2015) and costly altruistic 14 

behaviour (FeldmanHall et al, 2015). However, other findings suggest that this trait predicts 15 

punishment rather than compensation (Lu & McKeown, 2018), or even predicts both (Will et 16 

al, 2013); moreover, Hu et al (2020) found that, when instructed to focus on the offender, 17 

higher empathic individuals punished more than they compensated. On the other hand, the 18 

role of cognitive empathy has not been widely investigated: Decety and Yoder (2015) found 19 

that perspective taking, associated with cognitive empathy, predicted a higher sensitivity to 20 

injustice experienced by others, and Lu and McKeown (2008) found that higher perspective 21 

taking predicted compensation rather than punishment. Here, we wanted to control for this 22 

individual trait working as a potential explanatory variable for our behaviours of interest, as 23 

well as clarifying the role of different empathy components to address the contrasting 24 
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findings regarding affective empathy and the gap in the literature regarding cognitive 1 

empathy.  2 

1.4 Our contribution 3 

We conducted five experiments to investigate the influence of context on third-party 4 

punishment and compensation preference specifically looking at how this choice is affected 5 

by the way in which the information is framed; in three of these five experiments, we also 6 

looked at the role played by affective and cognitive empathy. In all five experiments, we 7 

captured third-party preferences by measuring people’s behaviour in a third-party game that 8 

we call Third-Party Justice Game (TPJG) (Stallen et al, 2018; Civai et al, 2019; Civai et al, 9 

2020): in each trial of the game, participants are presented with two payoffs, player A’s and 10 

player B’s, one of which (player A’s) can be much higher as a consequence of A taking from 11 

B. Participants need to decide whether to spend some of their own allocated money to either 12 

punish player A (the offender) or compensate player B (the victim).  13 

1.4.1 Experiments 1-2: attentional attractors and choice 14 

In the first two experiments, we used eye-tracking to investigate the relationship between 15 

attention and choice, and the effects of task-unrelated contextual elements, i.e., how payoffs 16 

are represented, on these choices. The idea is grounded on a rich body of literature linking 17 

attention and choice in different decision making tasks including value based decision-18 

making (e.g., Armel et al, 2008; Krajbich  et al, 2010; Pittarello et al, 2016; Teoh et al, 2020; 19 

Zonca et al, 2019), lotteries (e.g  Arieli et al,2011; Alós-Ferrer et al. 2021; Alós-Ferrer & 20 

Ritschel 2022), and social games (e.g., Fiedler et al, 2013; Jiang et al, 2016; Marchiori et al, 21 

2021; Polonio et al, 2015; Polonio & Coricelli, 2019; Stewart et al, 2016; Zonca et al, 2020a). 22 

These findings show that descriptive features of the choice options, such as the presence of 23 

salient stimuli that act as attractors (Devetag et al, 2016) or the complexity of the decision 24 

environment (Zonca et al, 2020b), can influence attentional patterns, and that measuring these 25 

https://scholar.google.it/citations?user=c45lelAAAAAJ&hl=it&oi=sra
https://scholar.google.it/citations?user=c45lelAAAAAJ&hl=it&oi=sra
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patterns provides extremely useful insights into how people process information and 1 

eventually make decisions, which might be driven by these attentional processes (e.g., 2 

Milosavljevic et al, 2011; Ghaffari & Fiedler, 2018; see Rahal & Fiedler, 2019 for an 3 

overview of the benefits of eye-tracking in social psychological research). Here, we aim to 4 

add to this literature by testing whether including an attentional attractor within the visual 5 

presentation of the information impacts punishment/compensation preferences.  6 

1.4.2 Experiments 3-5: information frame, empathy, and choice  7 

In experiments 3-5, we aimed to investigate the automatic effects on choice of redirecting 8 

attention toward different sources of information, as well as control for and further explore 9 

the role played by affective and cognitive empathy in explaining these choices. We used 10 

information selection to build the frame: in some trials, only the information on the 11 

offender’s payoff was presented, whilst in other trials we only presented information on the 12 

victim’s payoff, so that participants were exogenously driven to focus only on one side of the 13 

outcome (offender’s or victim’s). The idea is based on the abundance of evidence on framing 14 

effects (see, for example, Beratšová et al, 2016), whereby the amount and type of information 15 

presented influence our decisions, such as during news consumption: news framing literature 16 

shows the powerful effect of journalistic choices and information selection on the public’s 17 

moral judgment and attitude formation around any narrated issue, from immigration 18 

(Lecheler et al, 2015), to corporate crisis (Kim & Cameron, 2011), to gun violence (Liu et al, 19 

2019) (see Lecheler & De Vreese, 2019 for a review). Our study aims to add to this topic by 20 

understanding the effect of information framing driven by automatic attentional manipulation 21 

on the choice in a third-party punishment and compensation paradigm that uses stimuli with 22 

minimal amount of information to minimise the influence of top-down goal-directed 23 

attention; in addition to this, we aim to shed light on the role played by different empathy 24 

components on these choices.  25 
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Specific hypotheses for each experiment are reported in the sections below.  1 

1.5 Transparency and openness. 2 

We report how we determined our sample size, all data exclusions, all manipulations, and 3 

all measures in all five experiments. The design, hypotheses, materials and method, and 4 

analysis plans for all five experiments were pre-registered on the OSF:  5 

Experiment one: https://osf.io/q6jyd/?view_only=0b7a51b22709433d9bb3444447b8e270  6 

Experiment two: https://osf.io/23xau/?view_only=1b82988685c94b6a9ef141a35ac10b91  7 

Experiments three and four: 8 

https://osf.io/2pvxz/?view_only=254f9f55277942969f6db9660882838a  9 

Experiment 5: https://osf.io/p8k6r/?view_only=0da89bfdcd5946baa7b01c4b4de1648f  10 

The data and analysis scripts for all five experiments are available here: 11 

https://osf.io/5egx8/files/osfstorage?view_only=b8a20e04eeb345e486b19a58cd9ee224  12 

 13 

2. Experiment One: Attentional Correlates and Lab-Based Eye-Tracking data  14 

We ran the first lab-based experiment to evaluate the influence of task-unrelated 15 

contextual elements on participants’ decisions and uncover the relationship between attention 16 

and choices in the TPJG task. To do so, we developed a new version of the TPJG, which 17 

consisted of two conditions: in one condition (coins), the offender’s and victim’s payoffs 18 

were represented as piles of coins, as in Stallen et al (2018) and Civai et al (2019); in a 19 

second condition (digits), the payoffs were represented as numbers. We used eye-tracking to 20 

understand whether the choice to punish or compensate could be predicted by the amount of 21 

attention participants directed towards the offender’s or the victim’s payoffs, and, if so, 22 

whether manipulating the amount of attention towards one target (i.e., the offender) would 23 

influence choice. The rationale behind this design is that, in the coins condition, the 24 

https://osf.io/q6jyd/?view_only=0b7a51b22709433d9bb3444447b8e270
https://osf.io/23xau/?view_only=1b82988685c94b6a9ef141a35ac10b91
https://osf.io/2pvxz/?view_only=254f9f55277942969f6db9660882838a
https://osf.io/p8k6r/?view_only=0da89bfdcd5946baa7b01c4b4de1648f
https://osf.io/5egx8/files/osfstorage?view_only=b8a20e04eeb345e486b19a58cd9ee224
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difference between the amounts obtained by the two players becomes a salient feature that is 1 

automatically encoded. This hypothesis is supported by evidence suggesting that visual 2 

salience results from an interaction between a stimulus and other stimuli: during the initial 3 

stage of visual processing, which is thought to be automatic and preattentive, salience is 4 

driven by simple sensory features such as differences in colour, size, and form (e.g., 5 

Jarvenpaa, 1990; Itti & Koch, 2000).  Here, whenever the offender takes chips from the 6 

victim, their piles of coins grow higher whilst the victim’s shrink; therefore, the offender’s 7 

payoff always appears visually richer compared to that of the victim’s. We expect this visual 8 

contrast to automatically attract the participant’s attention toward the more visually 9 

prominent element in the scene (see Figure 1). In the digits condition, on the other hand, the 10 

difference between the amounts obtained by the two players cannot be automatically 11 

encoded, and there is no visual stimulus that may serve as an attractor. If the offender’s 12 

payoff in the coins condition serves as an attractor, it should be the first piece of information 13 

to be examined. Additionally, we should observe an increase in the time spent by the 14 

participant looking at the offender's payoffs compared to the victim's (Devetag et al, 2016; Li 15 

& Camerer, 2022). Therefore, if there is an effect of attention on moral behaviour, this in turn 16 

should translate into a higher probability of punishing rather than compensating. Following 17 

this line of thoughts, we hypothesise that:  18 

1. The difference in the duration of gaze directed towards the offender versus the victim 19 

is larger in the coins condition (higher difference in visual saliency) compared to the 20 

digits condition; 21 

2. The more participants look at the offender’s payoff, as opposed to the victim’s, the 22 

more likely they are to punish, as opposed to compensate, and the more they spend on 23 

punishment; 24 
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3. Participants are more likely to punish, and spend more to punish, in the coins 1 

condition compared to the digits condition. 2 

The study received ethical approval from the Ethics committee at the corresponding 3 

author’s institution, with protocol number [MASKED FOR PEER REVIEW].  4 

 5 

2.1 Method 6 

2.1.1 Participants 7 

Thirty-seven participants, mostly undergraduate students, took part in the experiment (28 8 

females, 9 males, mean age = 28.5); one participant was excluded because of a technical 9 

error, and the data were not saved. Overall, the data from 36 participants were analysed. 10 

Sample size was determined before any data analysis based on effect size: specifically, 11 

d=0.54 is the effect size of an independent sample t-test comparing the difference between 12 

the percentage of punishing and compensating choices, i.e., our effect of interest, in a 13 

previous pilot (coins vs digits, between-participant design). Given that this analysis assumes 14 

complete independence between the measures (between-participant design), it is more 15 

conservative when estimating sample size from effect size. 16 

2.1.2 Materials 17 

The main structure of the TPJG was based on tasks already published (Stallen et al, 2018; 18 

Civai et al, 2019), and was similar to a Dictator Game as considered for example by Krupka 19 

and Weber (2013): two players A and B start each round sharing equally a sum of money and 20 

one of the players (player A, or offender) has the opportunity to take from the other (player 21 

B, or victim). To this basic game, we add third-party punishment/compensation: participants, 22 

who play as observers, see this new distribution, and must decide whether to do nothing or to 23 

spend their money to either punish the offender or to compensate the victim. Participants play 24 

multiple rounds, and they are told that, in each round, they would encounter a different pair 25 
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of players, therefore making it a sequence of one-shot games. In each round, each player (A, 1 

B, and the participant) starts with 200 chips (equivalent to £2); player A can take some chips 2 

from player B, who is passive and cannot oppose the decision. At this point, the participant 3 

can decide whether they want to do nothing and “Leave” the round with their own 200 chips 4 

or react by spending some of their 200 chips to either punish A by taking some chips away 5 

(“Take from A”) or compensate B by giving some chips (“Give to B”). Importantly, 6 

participants can only spend chips, and never gain any. If they decide to react, they are then 7 

asked how much they are willing to spend to either take from A or give to B: they can spend 8 

up to 100 chips, knowing that for every 10 chips they spend, player A will lose 30 (punish) or 9 

player B will gain 30 (compensate). Participants were told that no negative payoffs were 10 

allowed, and the minimum player A could get was 0 chips; they were given no further 11 

information on what players A and B knew about the situation and the possibility of being 12 

punished or compensated by a third party. See Figure 1 for the task structure. In this version 13 

of the game, the players’ payoffs could be represented as coins or digits; the same rules 14 

applied to both conditions. The game involved deception: participants were told that, at the 15 

end of the game, one trial would have been selected to determine the payoff of all players in 16 

that round, and therefore that their choice would have made an impact on the final payoff of 17 

that pair of players A and B, whom they had played with in the selected trial. In reality, A and 18 

B were not real players, and the chips distributions were built by the experimenters.  19 

Each condition (coins/digits) consisted of 64 trials, varying in the level of injustice: the 20 

offender could take 0 (fair), 25, 50, 75, or 100 coins from the victim. Each level of injustice 21 

was presented in 8 trials, except for the “fair” condition (0 coins taken), which appeared in 32 22 

trials. This design ensured an equal distribution of fair and unfair trials, considering that 23 

participants might expect fairness to be the most common choice in these types of games 24 

(Stallen et al., 2018; Civai et al., 2019). The presentation of the offender’s (player A) and the 25 
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victim’s (player B) payoff on either side of the screen (left or right) was counterbalanced: the 1 

offender’s payoff was presented on the right (or left) 4 times per level of injustice, per 2 

condition. Responses were selected by pressing one of the arrow keys (left arrow = Give to 3 

B; down arrow = Take from A; right arrow = Leave). The arrows were presented on the 4 

screen for each trial as a reminder of the correct key to press. All trials were randomised. 5 

There was no time limit to respond, but participants were encouraged to answer as quickly as 6 

possible to avoid having some participants using lengthy deliberation when, in fact, we were 7 

interested in participants’ intuitions and quick judgments. The task was built with Experiment 8 

Builder, the EyeLink 1000 software for stimulus presentation (S-R Research, Canada).  9 

2.1.3 Apparatus: Lab-Based Eye-tracking  10 

To measure eye movement, we used desktop mount Eyelink 1000 (SR Research, Canada); 11 

we used a 13-point calibration, after which a validation phase was executed to make sure that 12 

the calibration had been accurate. To analyse eye-movements we defined two rectangular 13 

Regions of Interest (ROIs) with a size of 446 x 790 pixels (3.78 cm x 6.69 cm) including the 14 

label of the player (A or B) and the relative amount. The size of the ROIs does not change 15 

between conditions (coins vs digits). We discarded every fixation that was not located inside 16 

these two ROIs.  More details on the eye-tracking apparatus and procedure can be found in 17 

the Supplementary Materials (SM 1.1).  18 

2.1.4 Procedure  19 

The recruitment was done via the Research Participation Scheme (RPS) system at the 20 

corresponding author’s institution, and word of mouth. Once in the lab, participants were 21 

administered the task, including 6 initial practice trials, after giving consent to participate in 22 

the study. The task lasted on average 25 minutes. 23 
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Participants were either paid a show up fee (£5 Amazon voucher) or given 12 credits if 1 

they were students, plus a £5 Amazon voucher as bonus payment. At the end, participants 2 

were fully debriefed on the scope of the experiment and informed that they were not going to 3 

be paid according to one random trial, and to make up for the deception, they were paid more 4 

than they were expecting, i.e., a fixed bonus of £5 (Civai et al, 2020).  5 

 6 

Figure 1. TPJG structure, as in experiment 1. First participants saw the players’ payoffs, 7 

either as coins or digits, and had to choose one of the options (“Give to B”, “Take from A” or 8 

“Leave”); after having selected their choice, if this was “Take from A” or “Give to B”, they 9 

would be redirected to the amount screen, where they indicated how much they wanted to 10 

spend to either punish or compensate. If they selected “Leave”, instead of the amount, the 11 

screen would tell them to “wait for the next trial”. The arrows on the screen represented a 12 

reminder of the keys participants had to press to select that option (left arrow = give; down 13 

arrow = take; right arrow = leave.  14 
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 1 

2.1.5 Design and Analysis 2 

This was a within-participant design. In one condition (coins), the payoff of the players 3 

(offender, or player A; victim, or player B) was represented as piles of coins; in a second 4 

condition (digits), the payoff of the players was represented as digits.  5 

We measured:  6 

- the percentage of dwell time (duration of gaze) on the offender's and on the victim's 7 

payoff; 8 

- participants' choice (punish, compensate, or leave); 9 

- the amount participants choose to spend to punish and to compensate (10 to 100, with 10 

increment of 10);  11 

- in addition to these pre-registered outcome variables, we also considered the position of 12 

the first fixation, to seek support for the idea that coins indeed work as an exogenous attractor 13 

towards the offender.  14 

Since this was a repeated measure design, we planned to use mixed models to account for 15 

the fixed effects of predictors and the random effect (intercept) of participants. The following 16 

models were employed:  17 

- Model 1.1: a linear mixed model (lmer function in lme4 R package; Bates et al 18 

(2014)) to test whether the condition (coins vs digits) predicted the difference between dwell 19 

time on the offender's and the victim's payoffs, i.e., a vector obtained by subtracting the 20 

percentage of dwell time on the victim from the percentage of dwell time on the offender 21 

(Hypothesis 1). Full results for this model are reported in Figure 2a. 22 

- Models 1.2: We then employed two logistic mixed models (glmer function in lme4 R 23 

package) to test whether the difference between dwell time on the offender's and the victim's 24 
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payoffs (Hypothesis 2) and the condition (coins vs digits) (Hypothesis 3) predicted the 1 

likelihood to punish and the likelihood to compensate for each trial. Full results for these 2 

models are reported in Figure 2b. 3 

- Models 1.3: Additionally, two linear mixed models were also employed to test for the 4 

predictive effects of the difference between dwell time on the offender's and the victim's 5 

payoffs and the condition on the amount spent to punish and compensate. Full results for 6 

these models are reported in Figure 2c. 7 

In all the models, we included the amount of chips taken by the offender as predictor, to 8 

control for the effect of the level of injustice as a manipulation check: if the manipulation 9 

worked, participants were expected to be more likely to punish/compensate, rather than leave, 10 

and to spend more to punish/compensate, as the level of injustice increased. All variables 11 

were standardised before running the models. 12 

In order to get a measure of the effect of interest to use in G*Power to inform the 13 

subsequent online experiment, as an exploratory analysis, we calculated the proportion of 14 

punishment and compensation and the average amount spent across the levels of injustice for 15 

each participant and, using the statistical analysis software JASP, we performed a paired 16 

samples t-test to test whether the difference between the proportion of punishment and 17 

compensation, and the average amount spent to punish, are larger in the coins condition 18 

compared to digits. Results are reported in the SM (1.5). 19 

 20 

2.2 Results 21 

Descriptive statistics and the results of the manipulation check are reported in the SM (1.2 22 

and 1.3).  23 

Hypothesis 1: The difference in the duration of gaze directed towards the offender versus the 24 

victim is larger in the coin condition compared to the digits condition. Model 1.1 showed that 25 
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the difference between the duration of gaze towards the offender and the victim was 1 

significantly predicted by the condition (β = 0.12, s.e. = 0.03, t(4569) = 4.16, p < .001) and 2 

the level of injustice (β = 0.11, s.e. = 0.01, t(4569) = 7.67, p < .001), indicating that, as 3 

expected, participants looked more at A (versus B) in the coins condition as opposed to the 4 

digits condition, and that the larger A’s payoff, the more they looked at A (versus B). The 5 

standard estimates of these fixed effects are plotted in Figure 2a (sjplot R package; Lüdecke, 6 

2020). These results suggest that in the coins condition, participants experienced a higher 7 

difference in visual saliency when comparing the payoffs of the offender and the victim. This 8 

difference might be determined by an automatic tendency of the participants to shift their 9 

attention toward the richer stimulus (the offender’s payoff).  10 

To further investigate this hypothesis, we ran a first fixation analysis to test whether in the 11 

coins condition the participants were more inclined to direct their attention towards the 12 

offender A. We calculated the proportion of times in which participants looked at player A 13 

first, controlling for the position of the stimulus on the screen (left/right), in both conditions: 14 

a paired samples t-test showed that participants’ first fixation fell significantly more often on 15 

the offender in the coins condition compared to the digits condition (t(35) = 4.89, p < .001, 16 

Cohen’s d = .82). This finding further supports the idea that participants experienced a higher 17 

difference in visual saliency in the coins condition, which automatically induced them to 18 

primarily focus on the offender’s payoff.  19 

Hypothesis 2: The more participants look at the offender’s payoff, as opposed to the 20 

victim’s, the more likely they are to punish and to spend more on punishment. As expected, 21 

models 1.2 showed that the likelihood of punishment increases with the increase of the 22 

difference of the percentage of attention towards the offender A (versus victim B) (56% more 23 

likely to punish when participant looks at the offender 1% more than the victim, which is 24 

significantly higher than the chance level, i.e., 50%), est. = 0.26, s.e. = 0.04, z = 7.01, p < 25 
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.001); the opposite effect is found for compensation, which is less likely to be chosen with the 1 

increase of the difference in attention allocation (45% more likely to compensate, therefore 2 

significantly less than the 50% chance level, when the participant looks at the offender 1% 3 

more than the victim; est. = -0.2, s.e. = 0.04, z = -5.12, p < .001). On the other hand, model 4 

1.3 showed that the gaze had no effect on the amount spent to punish or compensate. A 5 

Pearson’s correlation confirmed these results and showed that the difference between dwell 6 

time on the offender and on the victim positively correlates with the percentage of 7 

punishment vs compensation, in both conditions (coins: r = .68, p < .001; digits: r = .60, p < 8 

.001), and with the amount spent on punishment, minus compensation, only in the coin 9 

condition (coins: r = .45, p = .006; digits: r = .19, p = .262) . 10 

Hypothesis 3: Participants are more likely to punish, and spend more on punishment, in 11 

the coins condition compared to the digits condition. Contrary to our expectations, models 12 

1.2 show no effect of condition on the choice to punish (est. = 0.04, s.e. = 0.07, z = 0.64, p = 13 

.521) or compensate (est. = 0.05, s.e. = 0.07, z = -0.61, p = .544). The magnitude (probability) 14 

and the significance of these fixed effects are plotted in Figure 2b. However, models 1.3 15 

show that participants spend more to punish in the coins condition compared to the digits 16 

condition (β = 0.06, s.e. = 0.02, t(1675) = 2.535, p = .01), but no effect of condition is found 17 

on compensation amount (β = 0.04, s.e. = 0.03, t(1134) = 1.18, p = .238) (Figure 2c).  18 

The exploratory analysis (SM 1.5) confirmed the results of the mixed model analysis.  19 

 20 
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 1 

 2 

 3 

Figure 2. Experiment one - lab-based experiment. Magnitudes (standardised estimates or 4 

probabilities), error bars (95% CI) and significance (*p < .05; ***p < .001) of the fixed 5 

effects of the mixed models, with the black vertical line indicating null effect: a) standard 6 

estimates of the effects condition and injustice level on A-B dwell time (Model 1.1); b) 7 

probabilities of the effects of injustice level, A-B dwell time and condition on the likelihood 8 

to punish and compensate (Models 1.2); c) standard estimates of the effects injustice level, A-9 

B dwell time and condition on the amount spent to punish and compensate (Models 1.3).  10 

 11 

3. Experiment Two: Attentional Correlates and Online Eye-Tracking Data 12 
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To compensate for the limits of the laboratory experiment (small number of participants 1 

and gender/age-unbalanced sample) we ran a second online experiment with a larger and 2 

more heterogeneous sample of participants. The rationale and hypotheses for this experiment 3 

are the same as those for experiment one. The study received ethical approval from the Ethics 4 

committee at the corresponding author’s institution, with protocol number [MASKED FOR 5 

PEER REVIEW]. 6 

 7 

3.1 Method 8 

3.1.1 Participants 9 

Sample size was determined before data collection. Our goal was to obtain .80 power to 10 

detect the smallest effect size of interest obtained in the paired samples t-test of experiment 1 11 

(d=0.19) at the standard .05 alpha error probability. This returned N=177; however, since this 12 

was our first online eye-tracking study and we were unsure about the attrition rate, we 13 

planned for a final sample of 220 participants. Three-hundred and forty-one participants 14 

started the experiment, and 220 completed it (110 identifying as females, 109 identifying as 15 

males, and one self-identifying as gender non-conforming; all participants were 18 or older, 16 

mean age = 39.2, SD = 13.5); 19 participants were excluded from the analyses because of 17 

failed calibration, leaving us with 201 participants. 18 

3.1.2 Materials 19 

The main structure of TPJG was the same as in the lab-based experiment. The presentation 20 

of the offender’s (player A) and the victim’s (player B) payoff on either side of the screen 21 

(left or right) was counterbalanced, all trials were randomised, and there was no time limit to 22 

respond, but participants were encouraged to answer as quickly as possible. The task was 23 

built in Gorilla (www.gorilla.sc; Gorilla Experiment Builder (Anwyl-Irvine et al, 2018)), a 24 

http://www.gorilla.sc/
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cloud-based research platform where it is also possible to run webcam eye-tracking 1 

experiments. There were some differences between the lab-based and the online experiment, 2 

which are described in detail in the SM (2.1). In summary, since the aim of the study was to 3 

understand the relationship between attention and preference for punishment vs 4 

compensation, rather than preference to react or not to react to injustice, the option “Leave” 5 

was removed; consequently, the “fair” trials were removed, and the levels of injustice were 6 

increased, from 0, 25, 50, 75, 100, to 25, 50, 75, 100, 125, 150, 175, 200, for a total of 16 7 

trials. To offset this forced choice between punish and compensate, we added the option to 8 

spend 0 to punish or compensate when choosing the amount. The scenarios presented here 9 

were hypothetical and the experiment not incentivised. 10 

3.1.3 Apparatus: Online Eye-tracking  11 

To capture eye movement, Gorilla uses Webgazer.js (https://webgazer.cs.brown.edu/; 12 

Papoutsaki et al, 2016) to detect a participant’s face; the software then uses prediction models 13 

to infer people’s gaze. What can be detected are estimates of gaze locations and a percentage 14 

occupancy of areas of interest. No video of the participant’s face is recorded, and therefore 15 

anonymity is guaranteed. The experiment was built in such a way that the payoffs were 16 

presented in the top left and the top right quadrants, which were therefore considered our 17 

areas of interest; the percentage of dwell time while the payoffs were presented was extracted 18 

from those locations. These were the only data available from Gorilla, considering the 19 

settings chosen when building the experiment based on our hypotheses. Previous research 20 

used this same apparatus for online eye-tracking and found that lab-based results on decision-21 

making and choice could be reliably replicated (Yang & Krajbich, 2021).  22 

3.1.4 Procedure  23 

https://webgazer.cs.brown.edu/
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The recruitment was done through Prolific (www.prolific.co), an online recruitment 1 

platform (Eyal et al. 2021; Palan and Schitter, 2018). From Prolific, participants were 2 

redirected to Gorilla, where they gave consent to participate. Calibration and validation were 3 

conducted at the beginning of the task and again after eight trials. Participants had three 4 

attempts to succeed in the calibration/validation procedure, otherwise they were allowed to 5 

continue with the task, but their eye-movement data were not used. Two practice trials were 6 

administered before starting with the actual game. The experiment took around 10 minutes. 7 

All participants were paid £7.5/h for their participation. Since the scenario was hypothetical, 8 

no task-dependent payment was added.  9 

3.1.5 Design and Analysis 10 

Design and measures were the same as experiment 1, except that now the participant’s 11 

choice was limited to punish or compensate, and the amount spent could also be zero. 12 

As stated in the preregistered analysis plan, we calculated the proportion of punishment 13 

and compensation and the average amount spent across the levels of injustice for each 14 

participant and we performed: a paired samples t-test (one tail) to test whether the average 15 

dwell time on the offender and on the victim differs between conditions (coins vs digits) 16 

(Hypothesis 1); a Pearson’s correlation to test whether the difference between dwell time on 17 

the offender and on the victim positively correlates with punishment (Hypothesis 2); a paired 18 

samples t-test (one tail) to test whether participants are more likely to punish in the coins 19 

condition, and whether they spend more to punish in the coins condition, compared to digits 20 

(Hypothesis 3).  21 

To allow for a direct comparison of these results with those from experiment 1, we also run 22 

the mixed models. We report these analyses and their results in full in the SM (2.5). It is 23 

important to note that the results include all trials, even those where participants selected £0 24 

http://www.prolific.co/
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as the amount to punish or compensate; however, results do not change when these trials are 1 

excluded from the analysis. The same observation holds for experiments 3-5. The results 2 

excluding trials in which participants spent £0 can be downloaded as an html file created with 3 

R markdown https://osf.io/2ndcm?view_only=b8a20e04eeb345e486b19a58cd9ee224  4 

 5 

3.2 Results 6 

Descriptive statistics and the results of the manipulation check are reported in the SM (2.3 7 

and 2.4).  8 

The results from the preregistered analyses confirmed the lab-based findings.  9 

Hypothesis 1: The difference in the duration of gaze directed towards the offender versus 10 

the victim is larger in the coin condition compared to the digits condition. A paired samples 11 

t-test showed that the percentage of dwell time on the offender compared to the victim 12 

marginally differs between conditions when considering the two-tailed test (t(200) = 1.90, p = 13 

.059, d = .13, 95% CI [-0.04, 2.08]), becoming significant when considering the pre-14 

registered one-tailed test (p = .030). This is confirmed by the mixed model results reported in 15 

the SM (2.5). 16 

In this online experiment, we did not conduct a first fixation analysis since the available 17 

eye-tracking data did not include this information. 18 

Hypothesis 2: The more participants look at the offender’s payoff, as opposed to the 19 

victim’s, the more likely they are to punish and the more they spend on punishment. A 20 

Pearson’s correlation showed that the difference between dwell time on the offender and on 21 

the victim positively correlates with the likelihood of punishment, in both conditions (coins: r 22 

= .26, p < .001; digits: r = .25, p < .001), and with the amount spent on punishment, minus 23 

compensation, in the coin condition (coins: r = .18, p = .009; digits: r = .04, p = .46), like in 24 

experiment 1. This is confirmed by the mixed model results reported in the SM, as 25 

https://osf.io/2ndcm?view_only=b8a20e04eeb345e486b19a58cd9ee224
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participants were 55% more likely to punish, hence more than 50% chance level, when 1 

participant looks at the offender 1% more than the victim. This analysis also showed that 2 

when participant looks at the offender 1% more than the victim, they spent significantly more 3 

to punish, although the effect is small (SM 2.5).  4 

Hypothesis 3: Participants are more likely to punish, and spend more to punish, in the 5 

coins condition compared to the digits condition. A paired samples t-test did not support the 6 

hypothesis that participants punish more in the coins condition (t(200) = 1.46, p = .145, d = 7 

.10, 95% CI [-0.01, 0.05] (two-tailed); p = .072 (one-tailed)), but another paired samples t-8 

test showed that they spend more to punish in the coins condition, compared to digits (t(200) 9 

= 1.97, d = .14, p = .050, 95% CI [-0.01, 4.76] (two-tailed); p = .025 (one-tailed)). This is 10 

confirmed by the mixed model results reported in the SM (2.5). 11 

3.2.1 Exploratory Findings in Experiments One and Two: evidence of offender bias  12 

We further analysed the data from experiment 1 and 2 to obtain a more detailed picture of 13 

participants’ preferences and understand whether one reaction (e.g., punishment) was 14 

preferred over the other (e.g., compensation), and whether one target (e.g., offender) was 15 

more attractive than the other (e.g., victim), irrespective of the mode of presentation (coins or 16 

digits). Results, reported in SM (3), showed that despite a larger difference in the coins 17 

condition, punishment was preferred to compensation in both conditions, and that, despite the 18 

difference between the dwell time on A and dwell time on B being larger in the coins 19 

condition, participants preferred to look at the offender A rather than the victim B, in both 20 

conditions.  21 

 22 

4. Experiments One and Two: Discussion 23 

In these two eye-tracking experiments we showed that, as expected, the decision to punish 24 

offenders or compensate victims can be predicted by analysing attentional processes. 25 
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Specifically, the more people look at the offender’s payoff, the more they are inclined to 1 

punish, as opposed to compensate. These findings not only support the well-established idea 2 

that attention and choice are related, in that people tend to choose the option that they look at 3 

the longest (Armel et al., 2008; Krajbich et al, 2010), but they extend it further: participants 4 

are not simply choosing with higher probability the item they are paying attention to the 5 

most, but they are selecting an action (i.e., punish or compensate) as a consequence of the 6 

information they are paying attention to (offender’s or victim’s payoff).  7 

From our findings, we can also hypothesize that visual appearance of stimuli, albeit task-8 

irrelevant, acts as attentional attractor and affects our exogenous attention: specifically, when 9 

the offender’s payoff was visually more salient than the victim’s (coins condition), people 10 

attended to it immediately and for a longer duration1. This suggests that the format in which 11 

information is presented can influence how attention is directed toward one piece of 12 

information over another, thereby affecting the perceived relevance of the information 13 

acquired and influencing the subsequent decision.  14 

Manipulating exogenous attention did not clearly lead to a choice manipulation: in fact, 15 

even if people looked at the offender more in the coins condition compared to the digits 16 

condition, they did not punish significantly more. However, in both experiments, the bottom-17 

up effect seemed to influence the amount spent to punish, since people spent more to punish 18 

in the coins condition compared to the digits condition. This finding brings further support to 19 

the idea that deciding how to react to injustice and deciding how harshly to react are two 20 

distinct processes: previous studies suggest that, whilst deciding how to react is driven by a 21 

more rational process of unfairness and injustice detection, the severity of the reaction is 22 

 
1 We note that that a random effects mini meta-analysis across the two experiments, which is 

reported in the SM (7.1), showed a non-significant effect; however, results should be 

interpreted with caution given the high residual heterogeneity and the limited number of 

studies included 
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underpinned by more emotional processes (Stallen et al, 2018; Civai et al, 2019; Gummerum 1 

et al, 2022). Therefore, this suggests that, while the decision to react may not be easily 2 

influenced by task-irrelevant factors such as the presentation mode, these same factors may 3 

influence the emotional processes that determine the severity of the reaction. 4 

The exploratory findings show an overall preference for punishment over compensation, 5 

irrespective of the mode of presentation. These results are in line with some previous 6 

literature (Stallen et al, 2018; Kühne et al, 2015), but inconsistent with other findings 7 

showing that compensation can be the preferred choice (Lotz et al, 2011; Thulin & Bicchieri, 8 

2016; Jordan et al, 2016; Wang et al, 2024). Importantly, most of the studies that find 9 

compensation as the preferred choice correlate this behaviour with emotional reactions, such 10 

as feelings of stress and moral outrage, which could also be manipulated to trigger 11 

compensation (e.g., Thulin & Bicchieri, 2016; Wang et al, 2024), and which the current 12 

setting may have failed to elicit. Moreover, reputation effects seem to be important for 13 

boosting costly compensation, since this behaviour is a strong signal of trustworthiness 14 

(Jordan et al, 2016); in the current setting, given the anonymity of the players, reputation 15 

effects can be excluded. The current study also found a stronger attraction towards 16 

information about the offender’s payoff compared to the victim’s payoff, which we will call 17 

“offender bias”. This suggests that, in the context of this specific game, where the offender is 18 

also the main agent that determines the outcome before the participant’s decision, this 19 

preference is partially driven by top-down motivational factors potentially triggered by an 20 

agency bias. As some studies have suggested, punishment seems to be the most rewarding 21 

choice (Stallen et al, 2018; Kühne et al, 2015); however, this preference might be boosted by 22 

an automatic attentional bias towards the offender’s payoff, as the current findings suggest. In 23 

other words, there could be an interaction between bottom-up and top-down attentional 24 

factors in third-party individual decision-making: it is possible that bottom-up mechanisms 25 
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amplify the natural top-down propensity to focus more on perpetrators' outcomes than on 1 

victims' outcomes when attention is automatically attracted by a salient piece of information.  2 

To account for the specific contribution of bottom-up and top-down factors in determining 3 

the observed attentional bias towards punishment, we ran three additional behavioural 4 

experiments, whereby, in each trial, we manipulated the information available to the 5 

participants in order to limit bottom-up access to, but not knowledge of, either the offender’s 6 

or the victim’s payoff and investigate whether this could influence choice. In experiment 3, 7 

participants could choose which information to access (offender’s or victim’s payoff), whilst 8 

in experiments 4 and 5 the information was randomly revealed, and therefore completely 9 

exogenously manipulated.  10 

 11 

5. Experiment Three: Information Frames and Top-Down Selection 12 

In experiment 3, we wanted to test whether limiting bottom-up processing can affect 13 

punishment and compensation by asking participants what information they want to have 14 

access to. In this experiment, which will be referred to as top-down (TD), participants could 15 

choose whether they wanted to reveal either the offender’s or the victim’s payoffs, before 16 

deciding how to react: in each trial, the payoffs were covered by two squares, clearly labelled 17 

“A” and “B”, so that participants could choose whether to reveal the payoff of the offender 18 

(A) or of the victim (B) (Figure 3a). 19 

Additionally, empathy was included as a potential predictor of information selection and 20 

choice, as outlined in the introduction, to assess whether it could account for some of the 21 

variance in these behaviours. To capture the different roles of affective and cognitive 22 

empathy, we administered the Questionnaire for Cognitive and Affective Empathy (QCAE; 23 

Reniers et al, 2011). 24 
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We hypothesise that:  1 

1. The more participants reveal the offender’s payoff rather than the victim, the more 2 

they are likely to punish, and to spend more to do so; 3 

2. Affective empathy positively predicts the likelihood to reveal B’s payoff and 4 

positively predicts compensation; 5 

3. Cognitive empathy positively predicts the amount spent to react to injustice (punish or 6 

compensate), but no specific hypotheses are made on the effect on the type of reaction. 7 

Experiments 3-5 received ethical approval from the Ethics committee at the corresponding 8 

author’s institution, with protocol number [MASKED FOR PEER REVIEW]. 9 

 10 

5.1 Method 11 

5.1.1 Participants 12 

The data from a representative sample, with respect to age, sex, and ethnicity, of the UK 13 

population (18 or older) were collected. We decided to limit the sample to the residents of the 14 

UK to favour a higher heterogeneity in terms of other demographics (i.e., age, sex, and 15 

ethnicity). The recruitment was done through the platform Prolific, where the minimum 16 

number of participants to recruit for a representative sample is 300; therefore, we tested 300 17 

participants. We note that, whilst the sample is considered representative of the UK 18 

population based on the Simplified GB Census, it is still limited to Prolific workers and 19 

therefore the term “representative” should be contextualised accordingly. An attentional 20 

check was included: a question was added to the QCAE asking participants whether they 21 

agreed with the statement “I climb to the top of Mount Everest every day to get to work”; 22 

participants who scored anything more than 2 (with one being “strongly disagree”) were 23 

discarded. This left us with data from 285 participants.  24 
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The number of participants included in the analysis in experiments 3-5 afforded 80% 1 

power to detect an effect size of d = 0.17 in a paired samples t-test, where the effect of 2 

interest is the difference between the proportion of punishing and compensating choices when 3 

the offender’s or the victim’s payoffs were revealed, with a 5% false-positive risk rate. 4 

5.1.2 Materials 5 

The TPJG main structure and rules were the same as previously described in experiment 6 

two, coins condition. Unlike the previous task, at the beginning of each trial the payoffs were 7 

covered by two grey squares; participants could only select one square, and only one payoff 8 

would be revealed. The letters “A” and “B” appeared on the squares, so that participants 9 

could always choose whether to reveal the payoff of the offender (A) or of the victim (B). 10 

Once the payoff was revealed, participants could indicate whether they wanted to punish 11 

(“Take from A”) or compensate (“Give to B”) (see Figure 3a). The experiment had 8 trials 12 

(randomised), which varied in the level of injustice: the offender could take 25, 50, 75, 100, 13 

125, 150, 175, 200 coins from the victim. For half of the trials, the offender’s payoff was 14 

presented on the right. In this new set of experiments, we used coins to represent the payoffs, 15 

as we believed that this representation would facilitate information processing by combining 16 

both a visual representation of the magnitude (piles of coins) and numerical values displayed 17 

beneath the images. Since participants only saw either one (offender) or the other (victim) 18 

payoffs, never both simultaneously, the visual representation of one payoff was never directly 19 

compared to the other. Therefore, the previously observed “attentional advantage” of the 20 

offender’s payoff over the victim’s when expressed in coins would not be a factor in this 21 

instance. 22 

 23 
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1 

Figure 3. Experiments three (TD– top-down) and four/five (BU– bottom-up) – TPJG 2 

structure. First participants choose which payoff to uncover, then they choose one of the 3 

options (“Give to B”, “Take from A”), and ultimately, they choose how much they want to 4 

spend, from 0 to 100 chips. a) In experiment three (TD), participants can choose whether to 5 

uncover A’s or B’s payoff; b) in experiments four and five (BU), they choose a location (left 6 

or right) but not the payoff to uncover; there is no relationship between the location and the 7 

payoff.  8 
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 1 

The QCAE contains 31 statements that participants rate on a 4-point Likert scale from 2 

“strongly disagree” (1) to “strongly agree” (4); examples of statements are “I am inclined to 3 

get nervous when others around me seem to be nervous” or “I can easily tell if someone else 4 

wants to enter a conversation”. The scores can be categorised in five subscales, two of 5 

Cognitive Empathy (perspective taking; online simulation) and three of Affective Empathy 6 

(emotional contagion; proximal responsivity; peripheral responsivity). For this experiment, as 7 

well as for experiments 4 and 5, only the two scores of Cognitive and Affective empathy 8 

were considered for analysis, with higher scores indicating higher empathy. 9 

5.1.3 Procedure  10 

The procedure for experiments 3-5 is similar: participants were redirected to Gorilla from 11 

Prolific. Here, they first gave consent to participate, then played the TPJG, and took the 12 

QCAE. Finally, they were debriefed. The experiment took no more than 12 minutes. All 13 

participants were paid £7.5/h for their participation. In experiments 3 and 4, since the TPJG 14 

scenarios were hypothetical, no task-dependent payment was added. 15 

5.1.4 Design and Pre-registered Analysis 16 

We measured:  17 

- participant’s choice of payoff to reveal (offender A or victim B); 18 

- participants’ decision to punish or compensate; 19 

- the amount participants spend on punishing or compensating. 20 

Pre-registered mixed models were used to account for the fixed effects of predictors and 21 

the random effect (intercept) of participants:  22 

- Model 3.1: a generalised linear mixed model was run to see whether the choice of 23 

payoff to reveal (A or B) would predict the likelihood of punishment (Hypothesis 1). 24 
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Cognitive and affective empathy scales, as well as the level of injustice, were added as 1 

predictors (Hypotheses 2 and 3). The full results for this model are reported in Figure 4a. 2 

- Models 3.2: A linear mixed model was run to test for these predictive effects on the 3 

amount spent to punish or compensate (Hypothesis 1). The full results for these models are 4 

reported in Figure 4b. 5 

- Model 3.3: A second generalised linear mixed model investigated whether empathy 6 

could predict the choice of payoff to reveal (Hypothesis 2). The full results for this model are 7 

reported in Figure 4c. 8 

5.1.5 Exploratory analysis 9 

To test whether there was an offender bias and a punishment preference, we calculated the 10 

proportion of “A” choices for each participant, as well as the proportion of choices to punish, 11 

and we performed two one-sample t-tests (test value = 0.5). We also performed two paired 12 

samples t-tests on the proportion of choices to punish and compensate for both revealed 13 

payoffs (A or B) to see whether there was a punishment preference.  14 

For experiments 3-5, we conducted an exploratory analysis to investigate whether 15 

cognitive and affective empathy could moderate the effect of the revealed payoff on 1) the 16 

likelihood of punishment/compensation and 2) the amount spent to punish or compensate.  17 

 18 

5.2 Results 19 

Descriptive statistics and manipulation check are reported in SM (4.1 and 4.2). 20 

Hypothesis 1: The more participants decide to reveal the offender’s payoff rather than the 21 

victim, the more they are likely to punish, and spend more to do so. Model 3.1 showed that, 22 

as expected, the choice to reveal the offender’s payoff positively predicted the likelihood of 23 

punishment (78% more likely to punish if participant chose to reveal the offender’s payoff, 24 

hence higher than 50% chance; est. = 1.25, s.e. = 0.10, z = 11.59, p < .001) (Figure 4a). 25 
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Models 3.2 showed that the amount spent to punish is positively predicted by the choice to 1 

reveal the offender’s payoff (β = 0.31, s.e. = 0.05, t(1388) = 5.99, p < .001); the amount spent 2 

to compensate, on the other hand, was not predicted by the choice to reveal the offender’s 3 

payoff (β = -0.03, s.e. = 0.05, t(781) = -0.57, p = .566) (Figure 4b).  4 

Hypothesis 2: affective empathy positively predicts the likelihood to reveal B’s payoff and 5 

positively predicts compensation. Contrary to our expectations, model 3.3 showed that 6 

affective empathy did not predict the choice to reveal the victim’s payoff, and neither did 7 

cognitive empathy (affective: est. = 0.07, s.e. = 0.07, z = 0.96, p = .339; cognitive: est. = 0.04, 8 

s.e. = 0.07, z = -0.51, p = .611) (Figure 5c). Model 3.1 showed that affective empathy did not 9 

predict compensation either (est. = 0.02, s.e. = 0.08, z = 0.31, p = .755) (Figure 4a).  10 

Hypothesis 3: cognitive empathy positively predicts the amount of chips spent to either 11 

punish or compensate. Models 3.2 showed no effect of empathy on the amount spent to 12 

punish (cognitive: β = -0.06, s.e. = 0.05, t(279) = -1.28, p = .201; affective: β = 0.03, s.e. = 13 

0.05, t(284) = 0.71, p = .481), or to compensate (cognitive: β = -0.01, s.e. = 0.05, t(238) = -14 

0.29, p = .772; affective: β = 0.04, s.e. = 0.05, t(232) = 0.92, p = .360) (Figure 4b). 15 

Interestingly, cognitive empathy negatively predicted the likelihood of punishment (43% less 16 

likely to punish for an increase of one cognitive empathy unit; est. = -0.3, s.e. = 0.08, z = -17 

3.69, p < .001) (Figure 4a)). 18 

 19 

 20 
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 1 

Figure 4. Experiment three. Magnitudes (standardised estimates or probabilities), error bars 2 

(95% CI) and significance ( ***p < .001) of the fixed effects of the mixed models, with the 3 

vertical black line indicating null effect: a) probabilities of the effects of revealed payoff, 4 

injustice level, affective and cognitive empathy on the likelihood to punish (Model 3.1); b) 5 

standard estimates of the effects of revealed payoff, injustice level, affective and cognitive 6 

empathy on the amount spent to punish (above) and to compensate (below) (Models 3.2); c) 7 

probabilities of the effects cognitive and affective empathy on the choice of revealing the 8 

offender’s payoff (Model 3.3).  9 

 10 
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5.2.1 Results for the exploratory analysis 1 

One-sample t-tests showed that indeed participants uncovered the offender’s payoff 2 

significantly more often than the victim’s, confirming the offender bias (t(284) = 9.21, p < 3 

.001, d = .55, 95% CI [0.1, 0.15]), and that they preferred punishment to compensation 4 

(t(284) = 10.05, p < .001, d = .59, 95% CI [0.12, 0.17]). Additional paired samples t-tests 5 

showed that the proportion of punishment was higher than compensation after choosing to 6 

reveal the offender’s payoff, which all participants did at least once (t(284) = 13.10, p < .001, 7 

d = 0.78, 95% CI [0.4, 0.54]), confirming the previous mixed model analysis; on the other 8 

hand, in the trials where participants chose to reveal the victim’s payoff, which 52 9 

participants never chose to do, there was no difference between the proportion of punishment 10 

and compensation (t(284) = -0.71, p = .475, d = -0.04, 95% CI [-0.1, 0.05]) (Figure 5).  11 

Results for the moderating effects of empathy show that the higher the cognitive empathy, 12 

the less likely participants are to choose punishment when player’s A payoff is revealed (est. 13 

= -0.28, s.e. = 0.12, z = -2.42, p = .016), suggesting that higher cognitive empathy may shift 14 

the preference towards compensation when deciding to reveal the offender’s payoff.  15 

 16 
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 1 

Figure 5. Experiment three. One-sample t-tests (test-value = 0.5) (95% CI) showing an 2 

offender bias and a punishment preference on the: a) choice of payoff to reveal (A vs B) and 3 

b) proportion of punishment vs compensation choices. Paired samples t-tests (95% CI) 4 

showing c) a significant difference between proportion of punishment and compensation 5 

choices when choosing to reveal A’s payoff; d) a non-significant difference between 6 

proportion of punishment and compensation choices when choosing to reveal B’s payoff. 7 

 8 

6. Experiment Four: Information Frames and Bottom-Up Presentation 9 

In experiment 4, referred to as bottom-up (BU), the information that participants can 10 

directly access was exogenously manipulated: participants could reveal only one of the two 11 

payoffs, but, unlike experiment 3, they did not know in advance which one they were 12 

revealing, since the two squared covering the payoffs were labelled “Left” and “Right”, with 13 



38 

ATTENTION AFFECTS SOCIO-MORAL CHOICES 

 

no indication of the player’s identity (Figure 3b). This way, the piece of information 1 

participants were exposed to was not necessarily the one they would have chosen.  2 

For experiment 4, we hypothesise that:  3 

1. If availability of information (bottom-up) influences choices, then the revealed payoff 4 

positively predicts the likelihood of punishment (if the offender’s payoff is revealed) or 5 

compensation (if the victim’s payoff is revealed) and the amount spent; 6 

2. Affective empathy positively predicts compensation; 7 

3. Cognitive empathy positively predicts the amount of chips spent to react to injustice 8 

(either to punish or to compensate). 9 

 10 

6.1 Method 11 

6.1.1 Participants 12 

As for experiment three, the data from a representative sample (N=300), with respect to 13 

age, gender, and ethnicity, of the UK population (18 or older) were collected through the 14 

platform Prolific, and the same attentional check was included. This left us with data from 15 

284 participants.  16 

6.1.2 Materials 17 

The TPJG version employed in this experiment was the same as in experiment three, with 18 

one key difference: here, the words “Left” and “Right” appeared on the squares, so that 19 

participants could never know in advance whose payoff they were revealing (see Figure 3b). 20 

Therefore, irrespective of which square participants selected, they were presented with the 21 

offender’s payoff 50% of the time. Whilst the action of choosing left or right is not 22 

informative of participants’ preferences, and we would have achieved a similar result simply 23 
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by randomly presenting participants with one of the other payoffs, the aim was to keep the 1 

structure of the task as close as possible to that of experiment three. 2 

The QCAE was also administered.  3 

6.1.3 Procedure 4 

The procedure was the same as experiment 3. 5 

6.1.4 Design and Pre-registered Analysis 6 

In this experiment, the revealed payoff was experimentally manipulated, and therefore it 7 

was considered a within-participant independent variable. We measured:  8 

- participants’ choice to punish or compensate; 9 

- the amount participants spend to punish or to compensate. 10 

Pre-registered mixed models were used to account for the fixed effects of predictors and the 11 

random effect (intercept) of participants: 12 

- Model 4.1: a generalised linear mixed model was run to see whether the payoff 13 

randomly revealed (A or B) would predict the likelihood of punishment (Hypothesis 1). 14 

Cognitive and affective empathy scales, as well as the level of injustice were added as 15 

predictors (Hypotheses 2 and 3). The full results for this model are reported in Figure 6a. 16 

- Models 4.2: Moreover, a linear mixed model was run to test for these predictive 17 

effects on the amount spent to punish and compensate (Hypothesis 1). The full results for 18 

these models are reported in Figure 6b. 19 

6.1.5 Exploratory Analysis 20 

To test whether there was a punishment preference in either of the revealed payoff 21 

conditions (A or B), we calculated the proportion of choices to punish and compensate for 22 

both conditions and performed two paired samples t-tests.  23 

 24 
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6.2 Results 1 

Descriptive statistics and manipulation check are reported in SM (5.1 and 5.2).   2 

Hypothesis 1: The revealed payoff positively predicts the likelihood of punishment (if the 3 

offender’s payoff is revealed) or compensation (if the victim’s payoff is revealed) and the 4 

amount spent. Model 4.1 showed that, as expected, the availability of the offender’s payoff 5 

positively predicted the likelihood of punishment (78% more likely to punish if the offender’s 6 

payoff was available; est. = 1.26, s.e. = 0.1, z = 12.91, p < .001). Models 4.2 showed that both 7 

the amount spent to punish (β = 0.11, s.e. = 0.04, t(1170) = 2.83, p = .005) and to compensate 8 

(β = 0.13, s.e. = 0.05, t(745) = 2.48, p = .013) are positively predicted by the availability of 9 

the offender’s payoff (Figures 6a and 6b); this result supports our hypothesis as far as 10 

punishment is concerned, but goes in the opposite direction when considering compensation.  11 

Hypothesis 2: affective empathy positively predicts compensation. Model 4.1 showed no 12 

effect of empathy on the likelihood of compensating (cognitive: est. = 0. 04, s.e. = 0.     07, z = 13 

0.60, p = .550; affective: est. = -0. 03, s.e. = 0. 07, z = -0.43, p = .669) (Figure 6a, for 14 

punishment, perfectly collinear with compensation). 15 

Hypothesis 3: cognitive empathy positively predicts the amount spent to either punish or 16 

compensate.  Model 4.2 showed no effect of empathy on the amount spent to punish 17 

(cognitive: β = 0.06, s.e. = 0.05, t(272) = 1.17, p = .244; affective: β = 0.01, s.e. = 0.05, t(276) 18 

= 0.15, p = .881) or compensate (cognitive: β = 0.07, s.e. = 0.05, t(248) = 1.47, p = .142; 19 

affective: β = 0.02, s.e. = 0.05, t(249) = 0.32, p = .750) (Figure 6b). 20 

 21 

 22 
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 1 

Figure 6. Experiment four. Magnitudes (standardised estimates or probabilities), error bars 2 

(95% CI)   and significance (*p < .05; **p < .005;*** p < .001) of the fixed effects of the 3 

mixed models, with the vertical black line indicating null effect: a) probabilities of the effects 4 

of revealed payoff, injustice level, affective and cognitive empathy on the likelihood to 5 

punish (Model 4.1); b) standard estimates of the effects of revealed payoff, injustice level, 6 

affective and cognitive empathy on the amount spent to punish (above) and compensate 7 

(below) (Models 4.2).  8 
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 1 

6.2.1 Results from the exploratory analysis 2 

Paired samples t-tests showed that, in line with what was found in the TD experiment, 3 

while the proportion of punishment is higher than compensation when the offender’s payoff 4 

is revealed (t(283) = 13.49, p < .001, d = .80, 95% CI [0.4, 0.54]) (Figure 7a), there was no 5 

difference when the victim’s payoff was revealed (t(283) = -1.21, p = .228, d = -.07, 95% CI 6 

[-0.12, 0.03]) (Figure 7b). 7 

Results from the exploratory analysis on the moderating effect of empathy show a 8 

significant interaction between revealed payoff and affective empathy (est. = 0.33, s.e. = 9 

0.10, z = 3.16, p = .002), showing that the higher the affective empathy, the more likely 10 

participants are to choose punishment when player’s A payoff is revealed, and to choose 11 

compensation when player’s B payoff is revealed. This may suggest that affective empathy 12 

enhances the likelihood of making the congruent choice, or, in other words, being affected by 13 

the information frame. No effect is observed on the amount.  14 

 15 

Figure 7. Experiment four. Paired samples t-tests (95% CI) showing a) a significant 16 

difference between proportion of punishment and compensation when A’s payoff is revealed; 17 

b) a non-significant difference when B’s payoff is revealed. 18 

 19 
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 1 

We identified two key limitations in Experiment 4. First, although we observed that the 2 

percentage of punishing choices varied within participants depending on whether the 3 

offender's or the victim's payoffs were presented, this does not necessarily imply that 4 

participants would change their preferences when moving from a condition where all payoffs 5 

are shown to one where information is selectively framed. To properly assess this, it is 6 

necessary to compare choice behaviour in the task where information is framed with choice 7 

behaviour in a task where all the payoffs are simultaneously available. Second, in experiment 8 

4, as in experiments 2 and 3, the scenarios are hypothetical: while some evidence suggests 9 

that responses to hypothetical and real scenarios do not differ significantly (Gillis & Hettler, 10 

2007), other research shows that findings may change depending on the type of scenario (e.g., 11 

Forsythe et al, 1994; Amir et al, 2012). Experiment 5 was run to address these limitations.  12 

 13 

7. Experiment Five: Bottom-Up + Baseline 14 

In experiment 5, after the BU task, the standard TPJG, where participants had to choose 15 

between compensation or punishment having all information about the payoffs available at 16 

once (as in experiment 2), was administered as baseline. This aimed to investigate whether 17 

the manipulation in the BU experiment (i.e., random exposure) would effectively change 18 

participants’ individual choices. Therefore, we analysed whether the preferences for each 19 

participant changed between the BU task and the baseline. We hypothesise that:  20 

1. If availability of information (bottom-up, random exposure) influences choice, then a 21 

change between choices in the BU task (manipulation) and in the standard TPJG (baseline) 22 

will be observed, in that people will punish more (less) in the BU task when the offender 23 

(victim) is revealed compared to the baseline; 24 
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2.  Results from experiment 4 will be replicated: the revealed payoff positively predicts 1 

the likelihood of punishment (if the offender’s payoff is revealed) and the amount spent. 2 

 3 

7.1 Method 4 

7.1.1 Participants 5 

As for experiment 4, the data from a representative sample (N=300), with respect to age, 6 

gender and ethnicity, of the UK population (18 or older) were collected through the platform 7 

Prolific, and the same attentional check was included. This left us with data from 292 8 

participants. In addition to the show-up fee, participants were paid £1 bonus that was believed 9 

to be performance-based.   10 

7.1.2 Materials 11 

The task version employed in this experiment was the same as in experiment 4 (BU task; 12 

see Figure 3b). In addition to that, the standard TPJG was administered, like in experiment 2; 13 

both the coins and the digits versions were administered, but in counterbalanced blocks rather 14 

than as randomised trials. A key difference between the current experiment and the previous 15 

online ones (2-4) was that here the game was not hypothetical: in fact, for this experiment, 16 

participants were told that players A and B had played before and that at the end of the 17 

experiment, one random trial would have been chosen to determine all players’ final bonus 18 

payoffs. To make up for the deception, all participants were given a £1 bonus, which was the 19 

highest amount that they could expect to be paid. 20 

The QCAE was also administered.  21 

7.1.3 Procedure 22 
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The main procedure was the same as experiment 3 and 4. Participants first played the BU 1 

task, followed by the baseline; this order was established to avoid carry-over effects from the 2 

standard TPJG to the BU task. 3 

7.1.4 Design and Analysis 4 

Like in experiment 4, we measured:  5 

- participants’ choice to punish or compensate; 6 

- the amount participants spend to punish or compensate. 7 

We considered only the BU task trials in which the victim’s payoff (or the offender’s 8 

payoff) was revealed and compared, through a paired samples t-test, the percentage of 9 

punishment choices in the BU task to the percentage of punishment choices in the baseline, 10 

averaged across coins and digits (Hypothesis 1).  11 

In addition to this, linear mixed models (Models 5.1 and 5.2) were run on the BU task data 12 

to see whether the payoff randomly revealed (A or B) would predict the likelihood of 13 

punishment, and the amount spent to punish and compensate, in an attempt to replicate results 14 

in experiment 4 (Hypothesis 2).  15 

 16 

7.2 Results 17 

Descriptive statistics and manipulation check are reported in SM (61. And 6.2).  18 

Hypothesis 1: People punish more (less) in the BU task when the offender (victim) is 19 

revealed compared to the baseline. As predicted, we observe a significant difference in the 20 

punishment rate between trials in which only the offender’s/victim’s payoff was revealed and 21 

the baseline: people punished more in the BU task compared to the baseline when the 22 

offender’s payoff was revealed (t(291)=5.62, p < .001, d = .33, 95% CI [0.21, 0.45]), whilst 23 

they punish less when the victim’s payoff was revealed (t(291)= -6.58, p < .001, d = .38, 95% 24 
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CI [0.27, 0.5]), indicating that the bottom-up frame does change individual preferences (see 1 

Figure 8)  2 

Hypothesis 2: Experiment 4 results are replicated. Results from experiment 4 are 3 

replicated: model 5.1 showed that, as expected, the availability of the offender’s payoff 4 

positively predicted the likelihood of punishment (76% more likely to punish if the offender’s 5 

payoff was available; est. = 1.16, s.e. = 0.1, z = 11.69, p < .001). Models 5.2 showed that both 6 

the amount spent to punish (β = 0.08, s.e. = 0.08, t(1289) = 1.97, p = .050) and to compensate 7 

(β = 0.15, s.e. = 0.05, t(727) = 2.54, p = .011) are positively predicted by the availability of 8 

the offender’s payoff. As for experiment 4, these results support our hypothesis as far as 9 

punishment is concerned but go in the opposite direction when considering compensation. 10 

 11 

 12 

Figure 8. Experiment five. Paired-sample t-tests (95% CI) showing a) a significant higher 13 

likelihood of punishment for the BU task compared to the baseline condition when A’s 14 

payoff is revealed; b) a significant lower likelihood of punishment for the BU task compared 15 

to the baseline condition when B’s payoff is revealed. 16 

 17 

When including cognitive and affective empathy in Models 5.1 and 5.2, results show that 18 

punishment is negatively predicted by affective empathy (est. = -0.18, s.e. = 0.08, z = -2.24,  19 
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p = .025), and positively predicted by cognitive empathy  (est. = 0.17, s.e. = 0.08, z = 2.13,  p 1 

= .033), whilst no effect of empathy was found when considering the amount. Results from 2 

the exploratory analysis on the moderating effect of empathy show a significant interaction 3 

between revealed payoff and affective empathy (est. = 0.31, s.e. = 0.10, z = 3.04, p = .002), 4 

again showing that the higher the affective empathy, the more likely participants were to 5 

choose compensation when player’s B payoff is revealed. No effect is observed on the 6 

amount.  7 

 8 

8. Experiments 3-5: Discussion 9 

Through three behavioural experiments ran online with UK representative samples with 10 

respect to age, gender, and ethnicity, we have investigated whether information framing, 11 

information selection, attentional mechanisms, and empathy influenced decisions on how to 12 

react to injustice. First of all, the findings from the TD experiment, where participants could 13 

choose whose payoff to reveal, confirmed what we concluded from the eye-tracking 14 

experiments: the existence of an offender bias, as participants were much more likely to 15 

reveal the offender’s payoff compared to the victim’s. Moreover, as hypothesised, 16 

participants were more likely to punish than compensate after revealing the offender’s payoff. 17 

However, despite showing an overall preference for punishment, this preference disappeared 18 

when participants revealed the victim’s payoff. This means that, when people are more 19 

interested in the victim, and choose to get information on their status, they are less likely to 20 

punish. Interestingly, this does not clearly translate into a preference reversal, in that 21 

compensation is not chosen more often than punishment.  22 

Results from the two BU experiments, where participants were randomly exposed to the 23 

offender’s or the victim’s payoffs with equal frequency, followed the same pattern: as 24 

expected, participants were more likely to punish than compensate when exposed to the 25 
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offender’s payoff, but this preference disappeared when they were exposed to the victim’s 1 

payoff. Importantly, as shown in experiment 5, this manipulation actually changed people’s 2 

individual choices, in that participants punished more (or less) when exposed to the 3 

offender’s (or victim’s) payoff than they would have otherwise done (baseline condition). 4 

This clearly shows that information encoding driven by automatic bottom-up processing can 5 

affect moral decisions: whilst in TD it could be argued that those who chose to uncover the 6 

victim’s payoff might have been more predisposed to compensation to begin with, in BU this 7 

confound is removed by the randomness of the exposure, leaving any effect to be explained 8 

by the frame. Interestingly, when the amount spent is considered, participants in both 9 

experiments 4 and 5 spend more both to punish and to compensate when the offender’s 10 

payoff is revealed. This suggests that considering the offender’s payoff triggers an increased 11 

sensitivity to injustice, leading people to spend more to react to injustice regardless of their 12 

chosen response.  13 

These findings are in line with other studies, across fields, that show that manipulating 14 

people’s attentional focus towards the offender or the victim, either explicitly or implicitly, 15 

does influence their willingness to punish or compensate (Gromet & Darley, 2009; Kühne et 16 

al, 2015). These results show that it is possible to affect people’s decisions by redirecting 17 

their automatic coding of salient information, supporting and extending the idea that basic 18 

information acquisition processes play an important role in shaping moral decision-making 19 

(Pärnamets et al, 2015; Ghaffari & Fiedler, 2018) by influencing consequential choices that 20 

go beyond the immediate information acquired.  21 

In addition to this, we also looked at cognitive and affective empathy as potential 22 

predictors of these effects. We hypothesised that affective empathy would positively predict a 23 

focus on the victim, while no directional hypothesis was made for cognitive empathy, except 24 

for it being a positive predictor of the overall amount spent to react to injustice. Our results 25 
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do not clearly support the view that empathy plays a predictive role in choosing between 1 

punishment and compensation. In the TD experiment, participants who scored higher in the 2 

cognitive empathy subscale were less likely to punish, but this result was not replicated in the 3 

BU samples: in fact, in experiment 5 we found the opposite, with punishment being 4 

positively predicted by cognitive empathy and negatively predicted by affective empathy. 5 

Because of these inconsistencies in our results, we do not believe it would be cautious to 6 

consider them as reliable. Several studies suggest that empathy, particularly empathic 7 

concern or affective empathy, plays a role in altruistic decision-making (e.g., FeldmanHall et 8 

al., 2015; Lim & DeSteno, 2016), and more specifically, in decisions to help or compensate 9 

victims of injustice (Leliveld et al., 2012; Hu et al., 2015). However, some studies report 10 

different findings, especially when considering the cognitive aspect of empathy, or 11 

perspective-taking (Lu & McKeown, 2018). Others suggest that empathy influences both 12 

punishment and compensation (Will et al., 2013). One possible explanation for these 13 

inconsistencies is that empathy does not distinctly separate preferences for punishment versus 14 

compensation but rather differentiates between costly altruistic behaviour (whether 15 

punishment or compensation) and self-interest. Our exploratory results, which examine 16 

empathy as a moderator of the revealed payoff effect, may partially support this idea: 17 

affective empathy increases the likelihood of punishment when the offender’s payoff is 18 

revealed and the likelihood of compensation when the victim’s payoff is revealed. This 19 

suggests that rather than driving a preference for one response over the other, affective 20 

empathy heightens sensitivity to context and the framing of information. This interpretation is 21 

also in line with previous results from Hu and colleagues, who found that higher empathic 22 

individuals punished more when instructed to focus on the offender (Hu et al, 2020). 23 

 24 

9. General discussion and conclusions 25 
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We conducted five experiments aimed to investigate third-party costly reaction to an 1 

injustice, i.e., costly punishment of the offender or compensation of the victim, by analysing 2 

how attentional processes, the presence of attractors, frame effects, and differences in 3 

empathy may explain and affect people’s choices, operationalised as behaviour in a third-4 

party game.  5 

First of all, we found that a preference for punishment was predicted by an intrinsic, top-6 

down, focus on the offender’s payoff. For the first time using eye-tracking we show that the 7 

more people look at the offender, the more they are likely to punish; importantly, these 8 

findings extend our understanding of the relationship between attention and choice, as they 9 

show that participants not only choose the items they are paying attention to the most (in this 10 

case, offender’s or victim’s payoffs), but also select related actions (decision to punish or 11 

compensate) that are a consequence of the items they are attending. We also showed that 12 

people display an offender bias, meaning that they are more attracted by the offender’s 13 

payoff. Both these effects were confirmed in the behavioural experiments 3-5 (information 14 

frame): people who choose to reveal the offender’s payoff are more likely to punish, and 15 

people are more likely to reveal the offender’s payoff to begin with. These findings are in line 16 

with the idea that top-down attentional mechanisms and intrinsic motivation can explain 17 

information selection and choice in a decisional process (e.g., Coricelli et al. 2020).  18 

The current findings also support the hypothesis that exogenously forcing the attentional 19 

focus to switch from one payoff to the other by manipulating task-irrelevant factors can 20 

influence decision-making. Whilst we did not find clear evidence that  visual representation 21 

affects the choice to punish or compensate in the eye-tracking experiments (although we do 22 

clearly find this effect in the information frame paradigms in experiment 3-5), we found an 23 

effect on the amount spent, suggesting that a bottom-up influence might be more effective on 24 

the more emotional aspect of the decision, which is not the reaction per se, but the severity of 25 
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the reaction (Stallen et al, 2018; Civai et al, 2019).The results of two mini meta-analyses on 1 

the effects of choice and severity across the five experiments, which are reported in the SM 2 

(7.2 and 7.3), confirm this interpretation. In the behavioural experiments, this bottom-up 3 

effect is clearly demonstrated by the directional effect of automatically encode information 4 

on the observed choices. In fact, when participants are not able to decide which piece of 5 

information to reveal (as in the BU experiments), and their focus of attention automatically 6 

lands on either the offender or the victim, their decisions are heavily influenced by the 7 

available information. Specifically, they are less likely to punish when the victim’s payoff is 8 

randomly displayed compared to when the offender’s payoff is revealed. Interestingly, there 9 

is no preference reversal, meaning that, when the victim’s payoff is revealed, people do not 10 

show a preference for compensation, not even when they choose to reveal the victim’s payoff 11 

themselves (TD experiment). This might suggest that punishment is indeed driven by very 12 

powerful forces, potentially being associated with a much higher emotional activation, as 13 

suggested by previous studies (e.g., Stallen et al, 2018; Hallsson et al, 2018; Capraro, 2024). 14 

Nevertheless, we show that being exposed to an alternative piece of information does have a 15 

significant effect in reducing the observed preference for punishment. Further investigation is 16 

needed in order to shed light on the cognitive and emotional mechanisms of this shift: for 17 

example, being exposed to the victim’s information may trigger compassion or some form of 18 

identification that leads people to act more prosocially by helping the person in need (e.g., 19 

Wang et al, 2024).  20 

These findings show that people do not approach these situations neutrally: they tend to be 21 

more attracted by the active player, or agent (offender), rather than by the powerless and 22 

passive player, as victims often are. This bias towards the offender may be an agency bias 23 

and have an evolutionary explanation: active players are the ones who initiate changes in the 24 

environment to which we need to respond or react. Therefore, paying attention to active 25 
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players can be crucial for survival. This interpretation is supported by evidence from social 1 

cognition development, showing that we are able to pay attention to and imitate bodily acts 2 

from early infancy (Meltzoff & Brooks, 2001). This suggests that, in order to increase the 3 

engagement with the victim’s condition, this needs to be of an order of magnitude more 4 

attractive than the offender’s. Future research can be carried out to calculate the precise 5 

relationship between these magnitudes of attraction, and the factors that might mediate them.  6 

Another potential explanation for the preference for punishment and the focus on the 7 

offender’s payoff may be competitiveness: in the current set-up, participants may have 8 

decided to punish the offender more often because, every time the offender takes money from 9 

the victim, they become the richer player in the game, and therefore participants may react 10 

against their loss in status rather than the unfairness per se. However, competitiveness does 11 

not explain the current findings in full: in fact, when participants are forced to focus on the 12 

victim, the preference for punishment disappears, even though the loss of status is still 13 

factual. This suggests that competitiveness may enter the equation only when the improved 14 

financial status of one player is salient, i.e., visible. Nevertheless, future studies may explore 15 

this aspect to explain this kind of preferences.  16 

Regarding individual differences in empathy, our results were unclear and inconsistent 17 

across experiments. This may be partially due to the minimal social cues presented in the 18 

task, with participants facing only digits or coins without any additional detail (e.g., names, 19 

faces, or more elaborated scenarios). As a result, participants may have made their decision 20 

with limited emotional perspective-taking. However, our exploratory findings suggest that 21 

affective empathy may act as a moderator of the framing effect, enhancing the likelihood of 22 

punishment/compensation when the offender’s/the victim’s payoffs were presented; this is in 23 

line with an interpretation of empathy that sees shared affect as a key factor in sharing the 24 
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other’s perspective and orienting a person’s attention to aspects of the environment that are 1 

important for the other (Kiverstein, 2015).  2 

Despite having no direct evidence that this manipulation would work outside of a 3 

controlled experimental environment, findings on news framing described in the introduction 4 

(paragraph 1.4.2) show that these attentional and framing effects are relevant in more natural 5 

setting, where people’s moral judgment and attitude around different issues like immigration 6 

or gun violence are influenced by journalistic choices (see Lecheler & De Vreese, 2019 for a 7 

review). The strength of the current findings is to show that these effects emerge even when 8 

using a paradigm where stimuli are presented in a rapid sequence and require minimal depth 9 

of information processing and emotional involvement, mirroring the condition in which we 10 

often consume news.  11 

All five experiments have limitations, both methodological and theoretical. For example, 12 

in experiments 1 and 2, the two conditions coins and digits are administered using a within-13 

participants design, and therefore a carryover effect from one condition to the other cannot be 14 

excluded. As reported in experiment one’s pre-registration, two previous studies employing a 15 

between-participants design had been conducted to test the materials (Civai & Johns, 2018): 16 

the main results showed an increased attentional bias towards the offender when the payoff 17 

was represented as coins, as well as an increased preference towards punishment in the coin 18 

condition, suggesting that main findings are minimally affected by the design. From a more 19 

theoretical perspective, we adopted a behavioural economics approach, which allowed us to 20 

operationalize reactions to justice violations in terms of value-based choice; whilst this 21 

approach enabled us to investigate situations where both options may be reasonable reactions 22 

to unfairness, it also sacrificed the complexity of real-life situations, where, at times, one 23 

option is simply not a feasible substitute for the other (e.g., murder). Additional studies may 24 

continue exploring these processes in more naturalistic settings and include a broader range 25 
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of situations, such as different types of moral violations. Finally, we also limited participation 1 

to residents in the UK since, wherever possible (experiments 3-5), we aimed to capture a 2 

representative sample of the population in terms of age, gender, and ethnicity to increase 3 

generalisability. We recognise that for any behaviour, and in particular social and moral 4 

behaviour, culture is a key factor of influence; for this reason, future studies should aim to 5 

incorporate data from other countries and other cultures (e.g., collectivistic cultures), and 6 

focus on the cultural influence of these preferences, to increase the generalizability of the 7 

current claims.  8 

To conclude, the way in which we experience news and information nowadays is 9 

increasingly more personalised, since the information we are exposed to is based on our 10 

interests and previous choices, a phenomenon that has been defined as an information bubble 11 

(Pariser, 2011), that creates echo-chambers (Sunstein, 2018), and that is becoming even 12 

likelier with advances in generative artificial intelligence (Capraro et al., 2024). The current 13 

findings support the idea that exposing people to information they would not have chosen in 14 

the first place can indeed change their decisions, offering a way forward for whoever is 15 

interested in building algorithms that burst information bubbles.  16 
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