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defected in a repeated prisoner’s dilemma situation, it is 
not a good idea to terminate the reciprocal relationship 
(Ohtsubo, 2015). The problem is that it is difficult to know 
the actor’s intention and, thus, we would expect signals 
that convey “true” and “benign” intention to have evolved. 
For instance, Cheney et al. (1995) suggested that the grunts 
produced by baboons (Papio cynocephalus ursinus) might 
function as a reconciliation signal.

A typical reconciliation signal in humans is apology. 
However, if the person receiving the apology sees it as 
insincere, reconciliation will not be achieved; rather, it 
could even worsen the relationship (e.g., Zechmeister et 
al., 2004). Ohtsubo and Watanabe (2009) proposed the 
“costly apology model” and argued that transgressors 
should make apologies in a costly way (see also Ohtsubo, 
2015). They relied on the signaling theory, which states 
that communication signals acquire reliability only when 
there is a cost to the sender in its production. There are two 
types of costs: qualitative and general. The qualitative one 
is represented by Zahavi’s handicap theory, which argues 
that individuals with a high quality (e.g., physical strength) 
can live with an adaptively disadvantageous handicap 
just because they have higher quality, while low-quality 
individuals cannot afford the costly handicap (Zahavi & 
Zahavi, 1997). Thus, the handicapping trait serves as an 
honest signal of the individual’s quality (Grafen, 1990). 
On the other hand, general cost is the same for all senders, 
and senders that will benefit more are more likely to signal 
(Laidre & Johnstone, 2013). If an apology is associated 
with a cost, it works as a general handicap signal of 
sincerity. Apologies without cost, on the other hand, will 
not be trusted. Indeed, Ohtsubo and Watanabe (2009) 
demonstrated, with vignette and behavioral experiments, 
that participants perceived more sincerity from costly 
apologies. Notably, self-punishing apologies that do not 
bring any benefit to the victim had the same effect as 
compensatory apologies such as buying a lunch. The effect 
was confirmed to be robust with undergraduate samples 
from seven countries with various religious backgrounds 
(Ohtsubo et al., 2012).

The other key prediction from the costly apology model 
was that a person makes a costly apology only when they 
value the damaged relationship. Specifically, the more one 
values the relationship, the more cost they will pay to make 
the apology. Ohtsubo and Yagi (2015) tested this prediction 
with vignette studies. They asked participants to imagine 
that they had committed an interpersonal transgression 
against one of their real friends. The cost of apology was 
measured by the strength of their willingness to suffer 
some inconvenience (e.g., cancellation of an important 
meeting to make an apology as soon as possible). The 
results supported the prediction; participants reported that 
they were willing to make a more costly apology to more 
valuable partners than to less valuable ones.

There are two weaknesses with Ohtsubo and Yagi’s 
(2015) methodology. One is that, how much each option 
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Introduction
Repai r ing damaged relat ionships is essent ial for 
many primate species living in groups. The valuable 
relationships hypothesis (De Waal, 2000) states that 
reconciliation is an adaptation to maintain beneficial social 
relationships. It is useful not only when one has inflicted 
harm on a relationship but also when one is the victim of 
an unintended harmful action. If your partner erroneously 
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imagine that they had committed one of two types of 
interpersonal transgression. The transgression scenarios 
were the same as those used in Ohtsubo and Yagi (2015). 
One scenario described a situation in which participants 
unwittingly failed to arrive at a meeting place (no-show 
scenario). The other scenario described a situation in 
which participants unwittingly stained a book that they 
had borrowed from the target (stained book scenario). 
After reading one of the scenarios, participants were asked 
to indicate their willingness to apologize by clicking the 
checkboxes; there were 100 of these, with 10 per row 
(Figure 1). Each box was numbered from 1 to 100, from 
left to right, and it was only possible to check them in 
order, starting with the smallest number (from 0 as no 
apology at all to 100 as apologize profusely).

Then par ticipants were asked several questions 
regarding the nature of their friendship with that target, 
including the target’s instrumentality. We used the measure 
of relationship value (i.e., perceived goal instrumentality) 
proposed by Smith et al. (2020). Participants were asked 
to rate the instrumentality of the best friend using a 
7-point scale (from −3 as an extreme hindrance to +3 as 
an extreme help). Specifically, they rated how much of 
a help or hindrance their best friend was for achieving 
goals in the following eight domains of life: work, part-
time jobs, hobbies, volunteer activities, interpersonal 
relationships, romantic relationships, family relationships, 
and other important goals. An item was removed from the 
calculation of the participant’s mean score on this measure 
if the participant had responded “no” for the corresponding 
f irst question. The last section of the questionnaire 
included an item assessing expected forgiveness: “How 
likely do you think it is that the friend will forgive you 
anyway even if you do not apologize for it?” This item was 
accompanied by a 4-point scale ranging from 1 (not at all) 
to 4 (very much).
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costs depends on cultural, contextual, and personal 
situations. They prepared an apology cost item such as, 
“I will buy my friend some gift later as an apology,” and 
measured willingness to take these actions on a 4-point 
Likert scale. What people think of as a “gift” may vary 
from person to person, and the meaning of sending a gift 
to a friend might vary from culture to culture. Because 
of the untranslatability of the materials, it is almost 
impossible to conduct a multicultural direct replication of 
their study while such a study is strongly expected because 
of the problems in arguing about “human nature” based 
on a finding from a limited, biased, homogeneous sample 
(e.g., a WEIRD-western, educated, industrialized, rich, 
and democratic sample; Cheon et al., 2020; Henrich et 
al., 2010). The other problem is that their method cannot 
directly measure the cost associated with the apology.

In the present study, we attempted to replicate Ohtsubo 
and Yagi (2015) conceptually using the newly developed 
“checkbox method”, which can solve the aforementioned 
two weaknesses. In this method, participants are asked 
to check one box in each of 10 × 10 checkboxes on a web 
page to express their willingness to incur a cost. Checking 
the boxes is a tedious and time-consuming activity, though 
not necessarily an exceptionally large burden; this method 
allows us to measure quantitatively willingness to incur a 
cost. We employed the same transgression scenarios used 
in Study 2 of Ohtsubo and Yagi (2015), and measured 
relationship value by asking participants to quantify the 
usefulness of the friends in their work or hobby. Study 
2 also examined gender, scenario, expected forgiveness, 
and closeness with the friend as factors; therefore, we also 
examined these influences. If the relationship value also 
affected the number of checkboxes selected, the results of 
Ohtsubo and Yagi (2015) would be conceptually replicated.

Methods
Participants 
A total of 400 Japanese adults (200 females and 200 males, 
mean age: 44.8 years, range: 20−69 years) were recruited 
through Cross Marketing, Inc. (Tokyo, Japan), a research 
agency that maintains a panel of more than 2,000,000 
individuals who have agreed and consented to participate 
in web-based online surveys. Participants were recruited 
based on age to ensure an equal number of participants in 
each experimental group (40 females and 40 males in each 
age group: 20−29, 30−39, 40−49, 50−59, and 60−69 years). 
They were allocated equally to each of two scenarios.

Composition of the questionnaire
First, participants were asked to respond either “yes” 
or “no” to the following questions: Are you working or 
looking for a job? Do you have or are you looking for a 
part-time job? Do you have any hobbies? Do you volunteer 
or otherwise engage in other activities? Are you interested 
in interpersonal relationships (e.g., continuing current 
relationships or making new friends)? Are you married? 
Do you have a family?

Participants were then asked to identify one of their 
best friends as a target by writing down that friend’s 
initials and were asked questions about the relationship 
length (in months) and subjective closeness (7-point scale) 
with that best friend. Then, participants were asked to 

Figure 1. Image of the checkboxes.
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= 97.13, df = 7, p < .001). Gender, closeness, relationship 
period, instrumentality, and scenario signif icantly 
contributed to the rank (pseudo R2 = .214; Table 3). The 
highest odds ratio was for instrumentality.

Because the number of participants who checked 
all 100 boxes was ext remely high, we did a post-
hoc, dichotomous analysis of inst rumentality. The 
inst rumentality score of the best f r iend of the 99 
participants who checked all 100 boxes (0.65 ± 0.59) was 
significantly higher than that of the other participants (0.37 
± 0.61; t = −4.02, df = 169.88, p < .001, 95% CI = [−0.415, 
−0.141], Cohen’s d = 0.46)

Discussion
We measured willingness to apologize for an imagined 
interpersonal transgression against a participant’s real 
friend by the number of boxes they checked. Among the 
factors expected to affect that number, the primary factor 
was the instrumentality of the friend, which replicated 
the results of Ohtsubo and Yagi (2015). Moreover, the cost 
of the apology was larger in the stained book scenario 
than in the no-show scenario, which was also consistent 
with Ohtsubo and Yagi (2015). The participants of the 
current study were recruited via a survey agency and had 
a wider age range (20s to 60s) compared to Ohtsubo and 
Yagi (2015), whose participants were undergraduates in 
their late teens to early 20s. These results show that the 
valuable relationship hypothesis is supported by the newly 
developed method and with a more varied sample.

It is interesting to note that in Ohtsubo and Yagi 
(2015) the participants answered about the degree of a 
fictitious cost they would pay for an apology for a fictitious 
mistake, whereas in the present study, the participants 
paid a real cost of effort and time for the same fictitious 
mistake. This means that people pay real costs by just 
imagining a situation for which they should apologize. If 
a costly apology were to be decided on a rational basis, it 
is unlikely that anyone would actually pay a cost, albeit a 
small one such as checking these boxes, for an imaginary 
mistake. That is, these results suggest that the costly 
apology is triggered quickly and intuitively by a heuristic. 
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Data analysis
We considered the number of checked boxes as an ordinal 
scale and categorized every 10 checks into 11 levels, with 
none checked being level 1. We used a generalized linear 
model to analyze the effects of predictor variables on the 
rankings from 1 to 11. The predictor variables analyzed 
were scenario (stained book: 1, no-show: 0), gender 
(male: 1, female: 0), age, length of relationship, closeness, 
instrumentality, and expected forgiveness. The dependent 
variable was modeled as an ordinal scale using HAD 
software to produce an ordinal logit model (Shimizu, 
2016).

Results
In Table 1, we list the sample size and median number of 
boxes checked for each rank category. Figure 2 shows the 
detailed distribution of the number of boxes checked. The 
most frequent number of boxes checked was 100, by 99 
participants (24.8%). The next most frequent was one box, 
by 27 participants (6.8%). Participants tended to check 
multiples of 10 more often than other numbers.

Table 1. Range, sample size and median number of boxes 
checked in each rank category.

Rank Range n
Number of 

boxes checked 
(Median)

1 0 5 0
2 1–10 82 3
3 12–20 28 20
4 22–30 18 30
5 33–40 15 40
6 46–50 29 50
7 55–60 22 60
8 65–70 22 70
9 74–80 35 80
10 83–90 29 90
11 95–100 115 100

Figure 2. Distribution of the number of boxes checked.

The Spearman rank coefficients between each pair 
of factors indicate that instrumentality was most highly 
correlated with rank (Table 2). The null hypothesis, that 
the degree of decrease of deviance from inputting the 
predictor variables to the model was zero, was rejected (χ2 
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Kiyonari et al. (2000) proposed the “social exchange 
heuristic”, which helps to achieve mutual cooperation. 
They suggested that cooperation in the one-shot prisoner’s 
dilemma could be explained by a heuristic that encourages 
participants to perceive the situation as an assurance 
game, in which cooperation is a better choice than 
defection insofar as the partner is cooperating as well. The 
costly apology may be caused by the same kind of social 
heuristic, to prevent defection due to some error and thus 
maintain mutual cooperation. However, since the degree 
of cost is affected by the instrumentality of the victim, 
there might be a function in the mind that calculates the 
degree of cost from the instrumentality. In future studies, 
it might be possible to clarify these relationships using 
the checkbox method, which has made quantitative cost 
evaluation possible.

There were a few our findings that did not replicate 
Ohtsubo and Yagi (2015). While they reported that the 
higher the expectation of forgiveness, the less cost the 
participant paid, expected forgiveness had no significant 
effect in our study. On the other hand, the significant 
positive effect of closeness we found was not reported in 
Ohtsubo and Yagi (2015), which might be due to the fact 
that the “Inclusion of the Other in the Self” scale was used 
to measure closeness in Ohtsubo and Yagi (2015), while 
a 7-point Likert scale was used in our study. Moreover, 
although Ohtsubo and Yagi (2015) did not examine the 
effect of relationship length (probably due to the fact 
that their participants were undergraduates), in our study 
the relationship period positively affected the number of 
checked boxes. It is possible that differences in methods 
from previous studies, such as the age range of the 
participants and the measurement methods, might have 
contributed to these differences.

The distribution of the number of boxes checked shows 
that about a quarter of the participants checked all 100 
boxes. Although we measured the time and effort required 
to check the boxes as the willingness to incur a cost, 
checking all 100 boxes might be too easy compared to the 
intent to apologize. Because this might cause a ceiling 
effect, we could consider increasing the number of boxes 
in further studies. Another tendency of the distribution 

was that the number of boxes checked was concentrated 
in multiples of 10. Since there were 10 checkboxes 
in each row, participants might tend to stop checking 
the boxes at a pleasing, round number. One possible 
countermeasure would be to eliminate this checkstop cue. 
For example, there might be a way to arrange checkboxes 
in a spiral pattern or to present a randomized pattern of 
arrays. In human social life, possible topics relevant to 
costly signaling are sincerity, insistence, and strength of 
commitment to another person. The checkbox method 
we examined in this study has the merits that it can be 
performed easily within the format of traditional web 
survey services and makes participants pay a real cost of 
effort and time. In addition, cross-cultural comparisons 
are much easier than with typical Likert scales because 
there is no need to translate subtle nuances. It has the 
potential to allow us to gather a lot of quantitative data for 
willingness to incur a cost from wider samples in a way 
that is more useful than a simple Likert scale.
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