
Ridinger, Garret

Article

Shame and theory-of-mind predicts rule-following
behavior

Games

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Ridinger, Garret (2020) : Shame and theory-of-mind predicts rule-following
behavior, Games, ISSN 2073-4336, MDPI, Basel, Vol. 11, Iss. 3, pp. 1-17,
https://doi.org/10.3390/g11030036

This Version is available at:
https://hdl.handle.net/10419/257454

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/g11030036%0A
https://hdl.handle.net/10419/257454
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


games

Article

Shame and Theory-of-Mind Predicts
Rule-Following Behavior

Garret Ridinger

Department of Managerial Sciences, College of Business, University of Nevada, Reno, 1664 N Virginia St.,
Reno, NV 89557, USA; gridinger@unr.edu

Received: 15 July 2020; Accepted: 25 August 2020; Published: 1 September 2020
����������
�������

Abstract: This paper examines the idea that adherence to social rules is in part driven by moral
emotions and the ability to recognize the emotions of others. Moral emotions like shame and guilt
produce negative feelings when social rules are transgressed. The ability to recognize and understand
the emotions of others is known as affective theory of mind (ToM). ToM is necessary for people to
understand how others are affected by the violations of social rules. Using a laboratory experiment,
individuals participated in a rule-following task designed to capture the propensity to follow costly
social rules and completed psychometric measures of guilt, shame, and ToM. The results show
that individuals who feel more shame and have higher ToM are more likely to follow the rules.
The results from this experiment suggest that both shame and ToM are important in understanding
rule-following.

Keywords: emotions; rule-following; social norms; theory-of-mind

JEL Classification: C70; C90; D60; D91

1. Introduction

Everyday life is filled with social norms that influence individual decision making. Social norms
have been found to be important in understanding a wide range of human behavior including:
Cooperation in collective action problems [1], helping behavior in the workplace [2], worker lateness [3],
and tipping [4]. Theoretical models of social norm adherence often posit that an individual’s utility
is directly influenced by norms [5–9]. Crucial to these models is the assumption that when faced
with the same decision problem, individual actions can differ depending on individual differences
in the propensity to follow social norms. Recent research, has shown that rule-following behavior is
an important factor in understanding social norms [8]. This difference in propensity to follow rules
can explain why some individuals choose to follow norms while others do not [8,9]. However, less is
known about why individuals differ in the propensity to follow individual costly rules.

This paper adds to the literature by proposing and testing two potential sources explaining
individual differences in rule-following. The first potential explanation for individual heterogeneity
in rule-following could be due to differences in the intensity that people feel moral emotions.
Two powerful moral emotions are guilt and shame. Both guilt and shame are negative affective states
that may activate in individuals when they transgress social rules. To avoid these negative feelings,
people choose actions that are consistent with socially acceptable behavior. The second potential
explanation is awareness of how transgressing rules may affect others. The ability to understand others
emotions, thoughts, and beliefs is known as theory of mind (ToM). Higher ToM may make individuals
more likely to recognize how others would feel about their actions [10]. This recognition could lead
higher ToM types to be more likely to follow rules.
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In this paper, I ask: How do differences in both the propensity to feel moral emotions and
the ability to recognize the emotions of others impact whether individuals follow costly rules?
Using psychometric measures of individual propensities to feel shame, guilt, and ToM, I examine
how subject differences in these moral emotions influence behavior in a costly rule-following task.
Results show that guilt was not predictive of behavior; however, both shame and ToM were.
Individuals who reported feeling higher levels of shame and ToM were significantly more likely
to follow the rules.

2. Prior Literature

Guilt and shame are negative emotions that humans often experience. Shame and guilt are
typically used as synonyms in both everyday life and academic research. However, researchers have
argued that there exists key differences between the two affective states [11–15]. One approach has
centered on the distinction between the self and behavior [11,13]. Individuals experiencing guilt often
focus on a specific behavior (“I did something bad”), but when experiencing shame focus on their
individual self (“I am a bad person”). A separate approach attempts to distinguish guilt and shame
based on whether a transgression is observed by others or not. This public versus private distinction
suggests that guilt is activated when a transgression is private whereas shame is activated when
others are aware of the transgression [11,13]. Recent research suggests that these different distinctions
are complementary [15,16]. Cohen et al. [15], Wolf et al. [16] present evidence that shame tends to
be strongly related to situations that are public and that when experiencing shame people tend to
make negative judgments about their self. Similarly, guilt appears to be strongly correlated with
situations that are private and when experiencing guilt people tend to make negative judgments about
their behavior.

Feelings of guilt and shame are likely to be activated when a person violates a rule or norm.
Individuals may attempt to avoid actions that may make them feel guilt or shame. Game theoretic
models using psychological game theory have attempted to capture feelings of guilt by proposing that
people may be guilt averse [17,18]. Individuals try to avoid decisions that they believe will make them
feel guilty. The above discussion suggest the following hypotheses:

Hypothesis 1. Higher levels of rule-following will be associated with a higher propensity to feel shame.

Hypothesis 2. Higher levels of rule-following will be associated with a higher propensity to feel guilt.

In order to measure guilt and shame, this paper uses the guilt and shame proneness scale
(GASP) [15]. The scale has been used in a number of studies to measure individual differences in the
propensity to feel guilt and shame. Howell et al. [19] used the GASP and found that individuals who
had higher guilt proneness were more likely to report a general willingness to apologize to others.
No correlation was found for shame proneness as measured by the GASP. Bracht and Regner [20] find
that individuals who scored higher in guilt proneness where more pro-social in the mini-trust game.
Jordan et al. [21] found that guilt proneness was not related to self-forgiveness, but positively related
with forgiving others. In addition, shame proneness was negatively related to forgiving oneself and
others. While Carpenter et al. [22] found that guilt-proneness was positively associated with forgiving
oneself while shame-proneness was negatively associated with self-forgiveness. These findings may
be a potential reason why shame avoidance may be powerful in public settings as people who feel
great shame are less likely to forgive themselves for transgressions. Ent and Baumeister [23] found
that people higher in guilt proneness, as measured by the GASP, valued harm avoidance more than
obedience to authority and were more likely to disobey the experimenter to alleviate suffering of
another individual. Arli et al. [24] find that people who feel higher guilt and shame are less likely to
report that they engage in unethical consumer behavior.
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While individual differences in the propensity to feel moral emotions may influence behavior,
in game theoretic situations it is also important to predict the behavior of others. The ability of
understand what others will do in game theoretic situations depends crucially on the ability to
recognize the others utility function and their beliefs. This ability is known as ToM and typically after
the age of five children are often described as having ToM [25,26]. ToM is often described as a discrete
phenomenon where a person either possesses it or has a deficit. However, research has shown even in
non-clinical adult populations there can be substantial variation in ToM ability [25–27]. One issue in
prior research on individual differences in ToM is that measures of ToM often exhibit ceiling effects
making it difficult to observe any heterogeneity in ToM ability [27]. However, more advanced ToM
measures designed for adult populations show substantial variation in ToM [25,27]. For example,
individuals on the autism spectrum often exhibit lower ToM ability [25], females typically manifest
slightly higher ToM ability compared to males [28], and there is wide variation in ToM in non-clinical
populations [25–27].

Previous research has suggest that ToM helps individuals recognize gains from cooperation and
predict the behavior of others [10,29,30]. Research on children and adolescents has found differences
in judgments about the social appropriateness of actions between those with and without autism [31].
Using functional magnetic resonance imaging (FMRI), Berthoz et al. [32] found increased activation in
areas in the brain thought to be responsible for ToM when subjects read stories about norm violations.
Higher ToM ability may make individuals more likely to recognize how others would feel about
their actions [10]. This recognition could lead individuals to empathize with others. Prior research
has shown that greater empathy is associated with increases in following prosocial norms [33,34].
Taken together, prior research suggests that people who have higher ToM ability may to be less likely
to transgress norms. This suggests the following hypothesis:

Hypothesis 3. Higher levels of rule-following will be associated with higher affective ToM ability.

To measure affective ToM ability, this paper uses the reading the mind in the eyes test (RMET) [25].
The RMET has been used in numerous studies to measure individual differences in advanced ToM
ability in the adult population. Researchers examining the relationship between RMET and individual
behavior have examined trading markets [35,36], incentives [26], and strategic sophistication [37].

3. Experimental Design

From a large public United States university, a total of 329 students (62% female and 59% native
English speaker) participated in an experiment. Recruitment for participants took place by randomly
inviting students from a large subject pool. There were a total of 14 experimental sessions and no
subject participated in more than one session. Upon arriving to the session, students were randomly
assigned to a computer terminal. To facilitate data collection, the experiment was programmed and
conducted with the software z-Tree [38]. Each session took approximately twenty-five minutes to
complete with each subject received a $7 show up payment for their participation. This $7 was in
addition to any potential earnings in the experiment. Including the show up payment subjects took
home an average of $10.77.

3.1. Rule-Following Measure

In part one of the experiment each subject participated in the rule-following task. The rule-
following task was designed to capture individual sensitivity to social norms or rule-following [8].
In the task, each subject had the ability to control a figure that walked from the left to the right side of
the screen. As the figure moved across the screen, the figure stopped at a traffic light automatically.
In the task, there were a total of five traffic lights. At any time, subjects were aware that they could
begin walking again by pressing the walk button. The traffic light was red but after five seconds the
light would turn green. Similar to Ridinger [9], subjects started the rule-following task with $7 and
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were told that for each second they spent on the task they would loose $0.07.1 If subjects did not wait
at any lights, then it would take total of 24 s to reach the end of the screen. In that case, subjects that
did not wait at any lights would loose at least $1.68. Subjects who chose to wait the entire five seconds
at each light lost $3.43. Following Kimbrough and Vostroknutov [8], subjects were told “The rule is
to wait at each stop light until it turns green.” A screenshot of the rule-following task can be seen
in Figure 1.2

Figure 1. Example of Kimbrough and Vostroknutov [8] rule-following task.

In essence, the rule-following task presents an opportunity where a person could follow a rule
but adherence to that rule is costly. Kimbrough and Vostroknutov [8] compared conditions in the
rule-following task when subjects were given the rule to wait and when subjects were not given the rule.
The results showed that the stated rule significantly increases rule-following behavior. The time that
subjects took to complete the task can be viewed as a measure of an individuals sensitivity to following
rules or social norms. This measure has been shown to predict behavior in a number of experimental
games [8,9].3 Kimbrough and Vostroknutov [8] suggest as well that it may be important to control for
differences in culture as the appropriateness of a given rule or norm may differ across cultures.

3.2. Affective ToM Measure

In part II, subjects completed the RMET [25]. The RMET is a measure of affective ToM and
consists of a series of 36 individual pictures of the area around a person’s eyes. Each photograph is
accompanied by four words (see Figure 2). Subjects chose the word that best describes what the person
is thinking or feeling. Each question was answered without feedback. Subjects were provided with
a printed handout of word definitions for all the words used in the task. The RMET has been shown
to be a consistent measure of affective ToM ability and used in wide range of studies [25,26,28,39,40].
Performance on the RMET has been shown to vary due to age [41], gender [28], intelligence [42],
and culture [43]. Prior work has show that controlling for these factors is important when using the
RMET measure [26].

1 In Kimbrough and Vostroknutov [8], subjects started e8 and were told they would lose e0.08 per second.
2 Screenshots of the instructions given to subjects in the experiment can be found in the Appendix A (See Figures A1 and A2.)
3 As discussed in Kimbrough and Vostroknutov [8] and Ridinger [9], an alternative interpretation is that behavior in the

task is capturing the experimenter demand effect. If subjects are choosing to earn less money in the experiment due to
the experimenter demand effect, then that individual difference in following the experimenter demands is a difference in
rule-following behavior.
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Figure 2. Example of reading the mind in the eyes test (RMET) question

3.3. Questionnaire

In part III, subjects completed a questionnaire which included demographic questions,
the cognitive reflection task, and the GASP scale. The demographic questions included gender,
age, and whether the person was a native English speaker. To control for differences in cognitive
ability, subjects completed the cognitive reflection task (CRT) [44]. The GASP scale was designed to
measure feelings of guilt and shame [15].

The GASP consists of a series of statements where individuals indicate on a seven point likert
scale the likelihood that they would react in the way described.4 The four statements in the
guilt negative-behavior-evaulation (guilt-NBE) sub-scale attempt to measure the degree in which
individuals feel guilty about private transgressions. An example of one of the guilt-NBE statements
is “After realizing you have received too much change at a store, you decide to keep it because the
salesclerk doesn’t notice. What is the likelihood that you would feel uncomfortable about keeping
the money?” The four statements in the shame negative-self-evaluation (shame-NSE) sub-scale are
designed to assess how much individuals feel shame about public transgressions. An example of one
of the shame-NSE statements is “You give a bad presentation at work. Afterwards your boss tells your
coworkers it was your fault that your company lost the contract. What is the likelihood that you would
feel incompetent?” This public versus private distinction is an important difference between whether
someone is experiencing feelings of guilt or shame. While guilt and shame may be different moral
emotions, they are nevertheless very similar and the two sub-scales have been shown to be highly
correlated [15].5

The GASP scale also includes two additional sub-scales that measure shame withdraw and guilt
repair. The shame-withdraw sub-scale measures the propensity to avoid future interactions after
a shame inducing event. The guilt repair sub-scale measures the likelihood that a person would
take future actions to change their behavior after experiencing guilt. Both guilt-NBE and shame-NSE
measure feelings about a transgression and anticipation of those negative feelings may influence
rule-following. In contrast, both shame-withdraw and guilt-repair measure future actions after
a transgression has occurred. It is less clear that these measures are capturing the anticipated feelings
of guilt and shame that theoretically could influence rule-following. For completeness, all sub-scales

4 See Tables A1 and A2 in Appendix A for full details of the GASP scale.
5 Cohen et al. [15] have shown that both sub-scales are reliable. For the data collected in this paper, Cronbach alpha measures

for the guilt and shame subscale are 0.65 and 0.61, respectively. As noted in Cohen et al. [15], scenario-based measures
typically have lower alphas and as such the GASP sub-scales of 0.60 are considered reliable.



Games 2020, 11, 36 6 of 17

were included and regressions for the shame-withdraw and guilt-repair sub-scales are included in the
Appendix A (See Table A3).

3.4. Descriptive Statistics

Table 1 shows the name and description for each variable used in the subsequent analysis.
Table 2 presents the summary statistics for the psychometric scales and demographic information.
Both Shame-NSE and Guilt-NBE were generated by adding subjects scores from the respective GASP
sub-scale. Larger numbers indicated greater shame and guilt proneness. The RMET is equal to the
number of questions where subjects selected the correct word that best describes what the person in
the image was thinking or feeling.

Table 3 shows the correlation coefficients for the dependent variables used in subsequent analysis.
As found in prior work, both Shame-NSE and Guilt-NBE are highly correlated [15]. Scores on the RMET
are positively and significantly correlated with Shame-NSE but not with Guilt-NBE. While positive,
in contrast to prior studies [28], females did not score significantly higher on RMET in this study.

Waiting Time is equal to the total time that subjects waited at each light. Prior research has used
waiting time as the measure of the propensity to follow rules [8,9]. The use of waiting time allows
for a direct comparison to prior studies using the rule-following task. One potential drawback of the
waiting time measure is that it may be influenced by reaction times and these reaction times may
introduce noise unrelated to rule-following behavior. To control for this, analysis is also conducted
using the variable Number of Lights. Number of Lights is equal to the number of lights that subjects
waited at until the light turned green. In essence, the variable measures the number of times subjects
followed the rule. Figure 3 shows plots histograms for both the Waiting Time and Number of Lights
measures. The distribution of the waiting time measure is similar to prior studies [8,9].

Figure 3. Histogram of behavior in the rule-following task. Note: Waiting Time is measured as the
total number of seconds that a subject waited at each of the five lights. Number of Lights is equal to the
number of lights subjects waited at until the light turned green.
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Table 1. Description of variables.

Variable Description

Waiting Time Equal to the number of seconds subjects waited at each light in the
rule-following task.

Number of Lights Equal to the number of lights subjects waited at until the light turned green in
the rule-following task.

Shame-NSE Equal to the sum of the seven-point likert scale responses to the four
Shame-Negative-Self-Evaluation scenarios in the GASP scale (See Tables A1
and A2 for additional information).

Guilt-NBE Equal to the sum of the seven-point likert scale responses to the four
Guilt-Negative-Behavior-Evaluation scenarios in the GASP scale (See Tables A1
and A2 for additional information).

RMET Equal to number of correct answers in the thirty-six question Reading the Mind
in the Eyes measure.

Age Equal to the age of the subject.
Female Dummy variable equal to one if subject reported themselves as female.
Native English Speaker Dummy variable equal to one if subject reported English as their first language.
CRT Equal to the number of correct answers in the three question Cognitive

Reflection task.

Table 2. Summary statistics.

Mean Standard Deviation Min Max

Waiting Time 22.29 7.74 1.33 47.9
Number of Lights 3.71 1.63 0 5
Shame-NSE 22.36 4.35 5 28
Guilt-NBE 20.60 4.90 4 28
RMET 27.45 3.84 10 35
Age 20.37 1.50 18 29
CRT 1.09 1.11 0 3

Observations 329

See Table 1 for variable descriptions.

Table 3. Correlation coefficients.

Native
Shame-NSE Guilt-NBE RMET Female Age English CRT

Speaker

Shame-NSE 1
Guilt-NBE 0.50 ∗∗∗ 1
RMET 0.22 ∗∗∗ 0.08 1
Female 0.22 ∗∗∗ 0.17 ∗∗∗ 0.07 1
Age −0.03 −0.09 0.02 −0.068 1
Native English Speaker 0.01 −0.04 0.19 ∗∗∗ −0.08 −0.04 1
CRT −0.03 −0.02 0.11 ∗∗ −0.29 ∗∗∗ 0.01 0.10 ∗ 1

See Table 1 for variable descriptions. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

4. Results

Table 4 presents regression results using ordinary least squares to predict Waiting Time in the
rule-following by measures of Shame-NSE, Guilt-NBE, and ToM. The regressions in columns (1) to (3)
show that both task in shame and RMET are correlated with waiting time in the rule-following task.
The longer subjects waited the more money they lost, but were told that the rule was to wait until
the light turned green. Higher scores in shame significantly increased the amount of time subjects
waited at the light. Guilt was not significantly correlated with rule-following. The RMET measure is
positive and significant at the 5% level. This suggests that affective theory of mind may be related to
rule-following. The regressions in columns (4) to (6) are similar to the regressions in columns (1) to (3)
except they include additional control variables. The results show that the estimated coefficients for
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Shame-NSE, Guilt-NBE, and RMET on predicting Waiting Time in the rule-following task are similar
even when controlling for demographic information and CRT scores. Since Shame-NSE and RMET
scores are positively correlated, it is possible that their effects on rule-following are not independent.
Columns (7) and (8) show the results of regressions with both measures. When included in the
same regression, the coefficients for both Shame-NSE and RMET remain positive and significant.
Column (8) includes an interaction between shame and ToM. This interaction is significant at the 5%
level and negative. This suggests at higher levels of shame and ToM, increases have diminishing
marginal returns on rule-following. Due to the interaction variable between Shame-NSE and RMET in
column (8), the estimated marginal effect of a unit change in Shame-NSE on predicting Waiting Time
can differ depending on the value of the RMET. Figure 4 plots the marginal effects of a unit change in
Shame-NSE on predicting Waiting Time across a range of RMET scores. The figure shows that increases
in shame at lower levels of ToM have a greater marginal increase in Waiting Time compared to when
RMET scores are high. This suggests ToM and Shame may be substitutes in increasing rule-following
behavior. Taken together, these results suggest that higher feelings of shame and ToM are correlated
with greater rule-following adherence.

An alternative measure of behavior in the rule-following task is to use the number of times
subjects waited at the light for the entire five seconds. To analyze this dependent variable, multinomial
logit regressions were conducted (See Tables A4–A6).6 Table 5 presents the marginal effects of a unit
change in Shame-NSE, Guilt-NBE, and RMET on the Number of Lights variable. An increase in
one standard deviation for Shame-NSE is associated with a 4.79 percentage point decrease in the
probability a subject would choose to wait at zero lights. While an increase in one standard deviation
for Shame-NSE is associated with a 4.79 percentage point increase in the probability a subject would
wait at all five lights. A similar pattern can be seen in Figure 5 which plots the predicted probability for
each choice of lights at different levels of shame. Taken together, higher levels of shame are associated
with a reduction in choosing to wait at zero or one light and an increase in perfect rule-following
behavior. Measures of Guilt-NBE were not significant at predicting any choice in the number of lights.
An increase in one standard deviation for RMET was associated with a 2.69 percentage point decrease
in the probability a subject chose to wait at zero lights. A similar pattern can be seen in Figure 6 which
plots the predicted probability for each choice of lights at different levels of the RMET. Taken together,
higher ToM is associated with a decrease in subjects choosing to never wait at any light or only waiting
at a single light. The results support Hypotheses 1 and 3 but Hypothesis 2 was not supported.

6 Since the Number of Lights variable is ordered an alternative specification is to use standard ordered logit models. However,
Brant tests show that the proportional odds assumption of the ordered logit models are violated. The multinomial logit
results reported in the paper are similar to results using generalized ordered logit models which relax the proportional
odds assumption.
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Table 4. Predicting waiting time by shame, guilt, and theory of mind (ToM): Regression results.

(1) (2) (3) (4) (5) (6) (7) (8)
Waiting Waiting Waiting Waiting Waiting Waiting Waiting Waiting

Time Time Time Time Time Time Time Time

Shame-NSE 0.35 ∗∗∗ 0.27 ∗∗∗ 0.23 ∗∗ 1.68 ∗∗∗

(0.10) (0.10) (0.10) (0.61)

Guilt-NBE 0.11 0.11
(0.09) (0.09)

RMET 0.25 ∗∗ 0.24 ∗∗ 0.19 ∗ 1.34 ∗∗∗

(0.11) (0.11) (0.11) (0.49)

Shame-NSE X −0.05 ∗∗

RMET (0.02)

Female 3.09 ∗∗∗ 3.45 ∗∗∗ 3.41 ∗∗∗ 2.92 ∗∗∗ 2.96 ∗∗∗

(0.91) (0.97) (1.18) (0.95) (0.89)

Age −0.11 −0.09 −0.14 −0.15 −0.06
(0.26) (0.27) (0.27) (0.27) (0.27)

Native English −1.31 −1.22 −1.61 ∗ −1.55 ∗ −1.49 ∗

Speaker (0.82) (0.82) (0.87) (0.85) (0.84)

CRT −0.57 −0.56 −0.64 −0.66 ∗ −0.65 ∗

(0.341) (0.41) (0.41) (0.39) (0.38)

Intercept 15.44 ∗∗∗ 17.51 ∗∗∗ 16.53 ∗∗∗ 17.96 ∗∗ 21.10 ∗∗∗ 18.28 ∗∗∗ 15.04 ∗∗ −18.11
(2.24) (1.92) (3.05) (5.75) (5.65) (6.15) (6.42) (15.13)

N 329 329 329 329 329 329 329 329
R2 0.05 0.02 0.04 0.10 0.07 0.09 0.09 0.12

Regressions are Ordinary Least Squares with robust standard errors in parentheses. See Table 1 for variable
descriptions. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Figure 4. Marginal effects of change in shame negative-self-evaluation (shame-NSE) on waiting time at
different RMET scores. Note: This figure uses the regression results from column (8) in Table 3 which
included the interaction variable Shame-NSE X RMET. Marginal effects of a unit change of Shame-NSE
on Waiting time was calculated by taking the derivative with respect to Shame-NSE and estimating
this effect at different RMET Scores. Dashed lines indicate 95% Confidence Intervals.
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Figure 5. Predicted probability of number of lights by shame-NSE score. Note: This figure uses the
multinomial logit regression results from Table A4. Dashed lines indicate 95% Confidence Intervals.

Figure 6. Predicted probability of number of lights by RMET score with 95% confidence intervals.
Note: This figure uses the multinomial logit regression results from Table A6. Dashed lines indicate
95% Confidence Intervals.
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Table 5. Predicting number of lights by shame, guilt, and ToM: Marginal effects.

(1) (2) (3) (4) (5) (6)
Zero One Two Three Four Five

Lights Lights Lights Lights Lights Lights

Shame-NSE −0.011 ∗∗∗ −0.004 ∗ 0.004 −0.004 −0.003 0.011 ∗

(0.003) (0.002) (0.004) (0.004) (0.005) (0.005)

Guilt-NBE −0.003 −0.001 0.000 0.001 −0.000 0.001
(0.003) (0.002) (0.002) (0.004) (0.005) (0.006)

RMET −0.007 ∗∗ −0.004 ∗ 0.003 −0.003 0.01 ∗ 0.001
(0.003) (0.003) (0.005) (0.004) (0.005) (0.007)

Marginal effects are calculated from multinomial logit regressions from Tables A4–A6. Delta-method standard
errors in parentheses. See Table 1 for variable descriptions. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

5. Conclusions

Social norms are thought to have a strong influence on human behavior [1–4]. Attempts to
theoretically model adherence to social norms have often assumed that an individual’s utility is
directly influenced by norms [5–8]. The propensity to follow social norms is an important part of
the theoretical models, however, less is known about what individual differences may influence
this propensity.

This paper tested the idea that moral emotions and the ability to recognize the emotions of others
may be important determinants in explaining social norm adherence. The results show a significant
correlation between shame proneness in rule-following. Differences in guilt were not found to influence
behavior. As predicted, variations in affective ToM appeared were associated with rule adherence.
Suggesting that the ability to understand the affective states of others may be an important factor in
understanding individual differences in costly rule-following.

While shame was predictive of rule-following behavior, guilt was not significant. Prior research
has argued that shame is more likely to be activated in public situations whereas guilt is more likely to
be activated in private situations [11,13,15]. In the rule-following task, the decisions of individuals
of whether or not to wait at the light are not observable to the other subjects. However, the actions
that the individuals make are observable to the experimenter. If subjects think of their actions as
observable to the experimenter, then shame may be a stronger influence on behavior. While both guilt
and shame may have been activated in the rule-following task, it is possible that the effect of shame
was stronger than guilt due to subjects viewing their behavior in the task as public. While the current
study is unable to shed light on whether the public versus private distinction influenced behavior in
this experiment, this question is a potential avenue for future research in studying the role of guilt and
shame in influencing rule-following behavior.

While this study is correlational, it adds to our understanding of why individuals differ in the
propensity to follow rules. The propensity to feel moral emotions and the ability to understand others’
emotions differs among individuals in the adult population. These differences may lead to variations
in rule-following and adherence to social norms. Social norms are highly context specific with different
settings leading to different behavior [5]. As a result, future research should investigate whether
shame and ToM influence social norm adherence and rule-following in environments not examined in
this study.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

Appendix A. Experimental Instructions and Additional Analysis

In part 1 of the experiment, subjects first completed the rule-following task. Figures A1 and A2
show screenshots of the instructions viewed by subjects in the experiment. Tables A1 and A2 provide
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the instructions and full scale items for the GASP scale. Table A3 reports results from Ordinary
Least Squares regressions for the shame-withdraw and guilt-repair subscales. Tables A4–A6 present
multinomial logit regressions predicting the number of lights subjects chose to wait the full five seconds.
For each regression, the base variable is choosing to wait at zero lights. The reported coefficients are
relative risk ratios with robust standard errors in parentheses.

Figure A1. Experimental Instructions.

Figure A2. Experimental Instructions: Rule-following Task.
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Table A1. Guilt and Shame Proneness Scale.

Instructions Below, please read about situations that people are likely to encounter in day-to-day life,
followed by common reactions to those situations. As you read each scenario, try to imagine
yourself in that situation. Then indicate the likelihood that you would react in the way described.

Sub-scale Item

Guilt-Negative-
Behavior-Evaluation

(1) After realizing you have received too much change at a store, you decide to keep it because
the sales clerk doesn’t notice. What is the likelihood that you would feel uncomfortable about
keeping the money?

Guilt-Repair (2) You are privately informed that you are the only one in your group that did not make the
honor society because you skipped too many days of school. What is the likelihood that this
would lead you to become more responsible about attending school?

Shame-Negative-
Self-Evaluation

(3) You rip an article out of a journal in the library and take it with you. Your teacher discovers
what you did and tells the librarian and your entire class. What is the likelihood that this would
make you would feel like a bad person?

Shame-Withdraw (4) After making a big mistake on an important project at work in which people were depending
on you, your boss criticizes you in front of your coworkers. What is the likelihood that you
would feign sickness and leave work?

Guilt-Repair (5) You reveal a friend’s secret, though your friend never finds out. What is the likelihood that
your failure to keep the secret would lead you to exert extra effort to keep secrets in the future?

Shame-Negative-
Self-Evaluation

(6) You give a bad presentation at work. Afterwards your boss tells your coworkers it was
your fault that your company lost the contract. What is the likelihood that you would
feel incompetent?

Shame-Withdraw (7) A friend tells you that you boast a great deal. What is the likelihood that you would stop
spending time with that friend?

Shame-Withdraw (8) Your home is very messy and unexpected guests knock on your door and invite themselves
in. What is the likelihood that you would avoid the guests until they leave?

For each scenario, participants answered using a seven-point likert scale: (1) Very Unlikely (2) Unlikely (3) Slightly
Unlikely (4) About 50% Likely (5) Slightly Likely (6) Likely (7) Very Likely. Scores for each subscale were calculated
by adding the scores for the four questions. Each subscale has a minimum value of 4 and maximum value of 28.

Table A2. Guilt and Shame Proneness Scale: Continued.

Instructions Below, please read about situations that people are likely to encounter in day-to-day life,
followed by common reactions to those situations. As you read each scenario, try to imagine
yourself in that situation. Then indicate the likelihood that you would react in the way described.

Sub-scale Item

Guilt-Negative-
Behavior-Evaluation

(9) You secretly commit a felony. What is the likelihood that you would feel remorse about
breaking the law?

Shame-Negative-
Self-Evaluation

(10) You successfully exaggerate your damages in a lawsuit. Months later, your lies are
discovered and you are charged with perjury. What is the likelihood that you would think you
are a despicable human being?

Guilt-Repair (11) You strongly defend a point of view in a discussion, and though nobody was aware of it,
you realize that you were wrong. What is the likelihood that this would make you think more
carefully before you speak?

Shame-Withdraw (12) You take office supplies home for personal use and are caught by your boss. What is the
likelihood that this would lead you to quit your job?

Shame-Negative-
Self-Evaluation

(13) You make a mistake at work and find out a coworker is blamed for the error. Later, your
coworker confronts you about your mistake. What is the likelihood that you would feel like a
coward?

Guilt-Negative-
Behavior-Evaluation

(14) At a coworker’s housewarming party, you spill red wine on their new cream-colored carpet.
You cover the stain with a chair so that nobody notices your mess. What is the likelihood that
you would feel that the way you acted was pathetic?

Guilt-Repair (15) While discussing a heated subject with friends, you suddenly realize you are shouting
though nobody seems to notice. What is the likelihood that you would try to act more
considerately toward your friends?

Guilt-Negative-
Behavior-Evaluation

(16) You lie to people but they never find out about it. What is the likelihood that you would
feel terrible about the lies you told?

For each scenario, participants answered using a seven-point likert scale: (1) Very Unlikely (2) Unlikely (3) Slightly
Unlikely (4) About 50% Likely (5) Slightly Likely (6) Likely (7) Very Likely. Scores for each subscale were calculated
by adding the scores for the four questions. Each subscale has a minimum value of 4 and maximum value of 28.



Games 2020, 11, 36 14 of 17

Table A3. Predicting Rule-following by Shame-Withdraw and Guilt-Repair: Regression Results.

(1) (2) (3) (4)
Waiting Time Waiting Time Lights Waited Lights Waited

Shame-Withdraw −0.12 −0.03
(0.09) (0.02)

Guilt-Repair 0.12 0.03
(0.11) (0.02)

Female 3.74 ∗∗∗ 3.34 ∗∗∗ 0.66 ∗∗∗ 0.58 ∗∗∗

(0.89) (0.89) (0.12) (0.20)

Age −0.15 −0.11 −0.05 −0.03
(0.27) (0.27) (0.06) (0.06)

Native English −1.47 ∗ −1.09 −0.20 −0.12
Speaker (0.86) (0.84) (0.18) (0.18)

CRT −0.60 −0.60 −0.11 −0.10
(0.39) (0.39) (0.21) (0.09)

Intercept 26.11 ∗∗∗ 21.20 ∗∗∗ 4.94 ∗∗∗ 3.56 ∗∗∗

(6.00) (6.32) (1.32) (1.25)

N 329 329 329 329
R2 0.07 0.07
Pseudo-R2 0.06 0.06

Regressions are Ordinary Least Squares with standard errors in parentheses. See Table 1 for variable descriptions.
∗ p < 0.10, ∗∗∗ p < 0.01.

Table A4. Predicting Number of Lights by Shame: Multinomial Logit Regression.

(1) (2) (3) (4) (5)
One Two Three Four Five
Light Lights Lights Lights Lights

Shame-NBE 1.04 1.19 ∗∗∗ 1.09 1.15 ∗∗∗ 1.16 ∗∗∗

(0.07) (0.08) (0.06) (0.06) (0.05)

Female 1.81 1.73 2.47 3.17 ∗∗ 3.07 ∗∗

(1.24) (1.03) (1.38) (1.64) (1.44)

Age 0.77 0.86 0.93 0.89 0.86
(0.18) (0.15) (0.15) (0.13) (0.11)

Native English Speaker 2.70 1.03 1.21 0.81 0.96
(2.05) (0.58) (0.64) (0.39) (0.43)

CRT 1.32 0.94 0.73 0.82 0.85
(0.38) (0.23) (0.17) (0.18) (0.16)

N 329
pseudo-R2 0.04

Results are Multinomial Logit Regressions with robust standard errors in parentheses. Reported coefficients are
relative risk ratios. Each estimated coefficient is relative to the base variable of waiting at zero lights. See Table 1 for
variable descriptions. ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A5. Predicting Number of Lights by ToM: Multinomial Logit Regression.

(1) (2) (3) (4) (5)
One Two Three Four Five
Light Lights Lights Lights Lights

Guilt-NBE 1.01 1.05 1.05 1.03 1.06
(0.06) (0.06) (0.05) (0.05) (0.04)

Female 1.96 2.18 2.66 ∗ 3.84 ∗∗∗ 3.68 ∗∗∗

(1.34) (1.28) (1.49) (1.97) (1.71)

Age 0.78 0.88 0.95 0.91 0.88
(0.18) (0.15) (0.15) (0.13) (0.11)

Native English Speaker 2.74 1.10 1.25 0.86 1.03
(2.08) (0.61) (0.66) (0.41) (0.45)

CRT 1.36 0.98 0.74 0.86 0.88
(0.39) (0.24) (0.18) (0.18) (0.17)

N 329
pseudo-R2 0.03

Results are Multinomial Logit Regressions with robust standard errors in parentheses. Reported coefficients are
relative risk ratios. Each estimated coefficient is relative to the base variable of waiting at zero lights. See Table 1 for
variable descriptions. ∗ p < 0.10, ∗∗∗ p < 0.01.

Table A6. Predicting Number of Lights by ToM: Multinomial Logit Regression.

(1) (2) (3) (4) (5)
One Two Three Four Five

Light Lights Lights Lights Lights

RMET 1.00 1.13 ∗ 1.07 1.16 ∗∗ 1.11 ∗

(0.08) (0.08) (0.07) (0.07) (0.06)

Female 2.04 2.19 2.83 ∗ 3.71 ∗∗ 3.82 ∗∗∗

(1.37) (1.28) (1.55) (1.89) (1.75)

Age 0.78 0.85 0.92 0.88 0.85
(0.17) (0.15) (0.14) (0.12) (0.11)

Native English Speaker 2.74 0.87 1.08 0.66 0.84
(2.10) (0.50) (0.58) (0.32) (0.37)

CRT 1.37 0.91 0.71 0.79 0.83
(0.40) (0.23) (0.17) (0.17) (0.16)

N 329
pseudo-R2 0.04

Results are Multinomial Logit Regressions with robust standard errors in parentheses. Reported coefficients are
relative risk ratios. Each estimated coefficient is relative to the base variable of waiting at zero lights. See Table 1 for
variable descriptions. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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