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Abstract

Prosocial behaviour is impacted by the beliefs people have about others. The maintenance of
these beliefs is biased: people are vicariously optimistic when forming beliefs about the
future of others they care about. This vicarious optimism impacts prosocial behaviour and
might be shaped by the culture people live in. We investigated this question by measuring
learning from good and bad news for oneself, friends, and strangers in a large, pre-registered
study of Chinese and American participants (N=963). American participants updated their
beliefs in response to better-than-expected “good news,” but neglected worse-than-expected
“bad news” when learning about themselves (optimism bias) and others (vicarious optimism)
compared to Chinese participants. Chinese participants showed vicarious optimism only
when learning about a friend, while American participants showed the most vicarious
optimism when learning about an identifiable stranger. Our results provide evidence that
culture might shape social behaviour by biasing learning about the future of others.

Belief, learning, prosocial, culture, optimism
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Cultural Differences in Forming Beliefs about Others

Beliefs about the future outcomes of others shape social behavior. These beliefs matter in
all areas of social life, from low-level process such as how people visually perceive the
actions of others (Schwarz et al., 2018) to how people and society behave towards others
(Schwarz et al., 2016). For instance, a parent might have beliefs about how likely their child
is to succeed in school, and these beliefs might be more optimistic than the beliefs of the
child’s teacher. The beliefs parents and teacher form about the likelihood of academic success
will impact then the child’s actual academic success (Davis-Kean, 2005; Rosenthal &
Jacobson, 1968; Tenenbaum & Ruck, 2007). Believing that academic success is likely will
lead parents and teacher to behave accordingly, offering challenges and support in line with
their beliefs (Friedrich et al., 2015). Just as beliefs about one’s own future matter for
achievement, happiness, and health (Carver & Scheier, 2014; Sharot, 2011), so do the beliefs
other people form about one’s future. But how are these beliefs about the future of others
formed? While the formation of beliefs about one’s own future have received tremendous
attention (Sharot & Garrett, 2016), relatively little is known about the factors that impact the
formation of beliefs about the future of others.

When forming beliefs about others, people start with an initial belief about the likelihood
of success, and then update their beliefs when learning more. Recent work suggests this
learning process is impacted by how much a person cares about the person they are learning
about (Kappes et al., 2018). In particular, the more they care, the more they will show
vicarious optimism when learning about the other person’s future, leading them to neglect
bad news (information suggesting that chances for success are worse than expected) while
readily incorporating good news (information suggesting that chances for success are better
than expected) (Kappes et al., 2018). This impact of concern for the other person helps to

explain why parents might be able to sustain more optimistic beliefs about their child’s future
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than the child’s teacher; the parents might neglect to integrate negative news into their
beliefs, while the teachers do not. Importantly, this vicarious optimism then impacts
subsequent behaviour towards the child: the more vicariously optimistic parent or teacher are,
the more likely they will be to help the child succeed (Kappes et al., 2018).

Given the crucial role beliefs about the future of others play in guiding social behaviour,
it is important to examine how culture — whose primary function is to regulate social
behaviour (Markus & Kitayama, 1991; Triandis, 2018) — impacts the formation of such
beliefs. If the formation and maintenance of beliefs about the future of others impacts social
behaviour, then cultural settings would need to impact the formation of these beliefs as well
to successfully regulate social behaviour amongst its members. For instance, if a child is a
student in America, would their parents and teachers form different beliefs about the child’s
future than if the child is a student in China? Culture has been shown to impact the concern
people feel for different categories of others (Hofstede, 2001; Markus & Kitayama, 1991;
Santos et al., 2017; Triandis & Gelfand, 1998) as well as the level of optimism in their beliefs
about their self (Heine et al., 1999; Heine & Hamamura, 2007). These two factors are related
to how people form beliefs about the future of others (Kappes et al., 2018), suggesting that
culture will impact how much vicarious optimism people show when forming beliefs about
others.

In the present research, we conducted a large, pre-registered experiment to investigate
differences between American and Chinese participants in how they form and maintain
beliefs about others and themselves. While previous research extensively studied the beliefs
people have in various cultural settings, we were interested in examing the underlying
learning process. If people, for instance, are more optimistic about the future of a friend in
one cultural setting compared to another, then what is the underlying process that leads to the

formation of these different beliefs? Similarly, with respect to self-regarding beliefs — what is
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the mechanism that might lead to cultural differences in the beliefs people have about their
own future? Put differently, one might state that we know that culture impacts the beliefs
people have, but that we do not know why how cultural settings achieve this. And finally, this
research also focuses on a topic that received relatively little attention in cultural psychology,
the concern Americans feels for other people. While much attention has been paid in cultural
comparisons to American’s individualism and self-regarding tendencies, less is known about
how much Americans comparatively care for others.
Optimism in Forming Beliefs about the Self and Others

Most people hold optimistic beliefs about their future in general (Carver & Scheier,
2014; Uchida et al., 2018), about specific future events (Shepperd et al., 2015), and about
their own abilities (Taylor et al., 2000). The prevalence of optimistic beliefs in all areas of
life suggests that people, somehow, have the ability to maintain optimistically skewed beliefs
even when encountering contradicting evidence. In the last decade, research showed that a
pervasive learning bias underlies the development and maintenance of these optimistic
beliefs; people change their beliefs about their future more readily when confronted with
good news compared to bad news (Garrett et al., 2014; Korn et al., 2014; Kuzmanovic et al.,
2015; Moutsiana et al., 2013; Sharot et al., 2011; Sharot, Guitart-Masip, et al., 2012; Sharot,
Kanai, et al., 2012). For instance, people readily change their beliefs when learning that their
chance of getting divorced once during their lifetime is lower than expected, but resist
updating these same beliefs if they learn their chance of getting divorced is higher than
expected.

This optimistic learning bias is related to unrealistic optimism, biased self-
perceptions, and flawed financial beliefs (Eil & Rao, 2011; Kuhnen, 2014; Peysakhovich &
Karmarkar, 2015; Russo et al., 1996; Sharot et al., 2011) and might be fuelled by self-

enhancing motivations (Greenwald, 1980; Taylor & Brown, 1988; Weinstein, 1980). People
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want to see themselves and their future positively, which potentially leads them to reject
unwanted bad news relative to good news. Conversely, people who lack self-serving
motivations (e.g., depressed people) not only lack optimistically biased beliefs (Sharot,
2011), but also fail to show the underlying optimistic learning bias (Garrett et al., 2014; Korn
etal., 2014).

A series of studies recently showed that people not only have an optimistic learning bias
for beliefs about their own future, but also a vicariously optimistic bias for beliefs about the
future of people they care about (Kappes et al., 2018). For instance, in one study, participants
either learned that person X was willing to give up a substantial amount of money to save a
stranger from electric shocks (likeable person) or that person X was not willing to give up
money to save a stranger from electric shocks (unlikable person) (Study 3). Thereafter, all
participants performed a vicarious learning task about the future of person X. Results of this
preregistered study showed that participants had substantial vicarious optimism when
forming beliefs for the likeable version of person X, but not for the unlikable version.
Similarly, manipulating the concern for a stranger, by making them identifiable (Study 2a, b)
increased vicarious optimism for the stranger. And the degree of vicarious optimism for
strangers was predictive of altruistic behavior toward similar strangers (Study 4).

Taken together, these findings suggest that optimism is not restricted to learning about
one’s own future outcomes and that vicarious optimism indexes concern for others. When
forming beliefs about the future of another person people care about, they readily update their
beliefs readily when presented with good news that indicate success is more likely than
expected but will do so only weakly when presented with bad news that indicate success is
less likely than expected. Participants in these studies showed a protective mechanism that
helps to maintain optimistic beliefs about the future of people they care about. Since these

optimistic beliefs are a key determinant of prosocial behaviour, vicarious optimism might be
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an important process helping to maintain people’s prosocial behaviours towards other people.
Furthermore, vicarious optimism might also protect people from worrying about people they
care about, providing similar benefits as an optimistic bias when learning about the self.
Cultural Differences in Belief Formation about Others
Cultural differences in the beliefs about oneself and one’s own future have been

extensively studied (Dufner et al., 2019; Heine et al., 1999; Heine & Hamamura, 2007).
However, relatively little is known about the differences in the formation and maintenance of
these beliefs. What are the learning processes that give rise to cultural differences in beliefs?

Vicarious optimism when learning about the future of other’s is driven by the concern
people feel for the specific person they are updating their beliefs about (Kappes et al., 2018).
Because cultural settings differ in the concern they instil for other people (Hofstede, 2001;
Markus & Kitayama, 1991; Santos et al., 2017; Triandis & Gelfand, 1998), this suggests that
vicarious optimism will be impacted by how much a cultural setting suggests concern for
different members of society. Western cultural settings are characterized by an individualistic
stance which promotes concern for strangers by stressing universal human rights and the
dignity of each individual (Schwartz, 1990). Stronger individualism is related to stronger
volunteering and charitable giving towards strangers (Allik & Realo, 2004; Kemmelmeier et
al., 2006). Yet, such concern for strangers might come at the expense of closer social
relationships with family and friends (Triandis et al., 1985; Vandello & Cohen, 1999).
Individualistic cultural settings have higher divorce rates (Lester, 1995) and individualistic
people as well as people in individualistic cultural settings show less of a difference in their
loyalty to their friends compared to strangers (Talhelm et al., 2014).

In contrast, one central feature of collectivist cultural settings is that they make a
sharp distinction between friends and strangers, and how much one should care for them

(Triandis et al., 2001). East Asian cultural settings such as China emphasize interdependence
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with and concern for family and friends (Grossmann & Na, 2014), potentially at the expense
of concern for strangers (Triandis et al., 2001). For instance, stronger endorsement of
interdependence is associated with stronger motivations to help family and friends, but not
strangers (Janoff-Bulman & Leggatt, 2002). Similarly, people in collectivistic cultural
settings are more likely to show loyalty to their friends compared to strangers (e.g., nepotism)
than people in individualistic cultural settings. Since concern for others drives vicarious
optimism (Kappes et al., 2018), cultural differences in concern for friends versus strangers
imply there may be cultural differences in vicarious optimism directed towards friends vs.
strangers. Hence, one potential reason why people in individualistic cultural settings show
more prosocial behaviour towards strangers than people in collectivistic cultures might be
that in the former, they form and maintain more optimistic beliefs about the future of
strangers.

However, individualistic cultural settings might not universally increase the concern
people feel for strangers, rather only for those strangers that fit within the individualistic
meaning-making framework (Markus & Kitayama, 1991). Manipulations aimed at increasing
the concern people feel for others highlight the specificity of how cultural settings influence
concern for strangers. In Western cultural societies, individualising a person with a name and
photograph increases the concern people feel for that person (Jenni & Loewenstein, 1997,
Kogut & Ritov, 2005). This manipulation has also been shown to increase vicarious optimism
for strangers in participants in the US (Kappes et al., 2018). Yet, for more collectivist cultural
settings, individualising does not increase the concern people feel for another person (Kogut
et al., 2015). Hence, it seems reasonable to predict that individualizing strangers will increase
vicarious optimism for American participants, but less so in Chinese.

Vicarious optimism is also partially related to optimism in learning for the self (Kappes

et al., 2018), and cultural differences in vicarious optimism might additionally emerge
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because different cultural settings might modulate learning biases for the self. While the
optimism bias in learning about one’s own future has been studied mostly in Western
countries (US, UK, Germany), Chinese participants show an optimistic learning bias about
the self as well (Ma et al., 2016). However, at the moment, we do not know if participants in
individualistic cultural settings exhibit different levels of an optimism bias when learning
about the self, compared to participants in collectivistic settings. However, since optimistic
beliefs for oneself are stronger in individualistic cultural settings than collectivist ones (Heine
et al., 1999; Heine & Hamamura, 2007), this suggests that American participants will exhibit
a stronger optimistic bias in learning compared to Chinese participants. And since the
stronger the optimism in learning for self, the stronger the vicarious optimism (Kappes et al.
2018), one might additionally suggest that American participants will exhibit stronger
vicarious optimism when learning about others in general compared to Chinese participants.
The Present Research

We investigated if the cultural setting changes the way people maintain beliefs about
the future of others and the self. We suggest that cultural settings shape vicarious optimism in
belief formation via two factors. First, we preregistered two specific hypotheses about the
relation of culture and vicarious optimism for friends relative to strangers. We predicted that
Chinese participants would show stronger vicarious optimism when learning about the future
of a friend than a stranger, and that for Chinese participants, individualising a stranger would
have little impact on vicarious optimism. In contrast, for the American participants, we
predicted that vicarious optimism would differentiate less between friends and strangers than
for Chinese participants, and that individualising a stranger would increase vicarious
optimism. Second, culture is related to optimism, and optimism in learning for the self is
related to vicarious optimism (Kappes et al., 2018). This line of reasoning suggests that

American participants would show stronger vicarious optimism overall than Chinese, fuelled
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by a stronger optimism bias in learning for the self. We preregistered our prediction of

stronger optimism bias for self for American compared to Chinese participants'.

We tested these predictions in a large sample of American and Chinese participants
recruited online. American participants often score highest on optimism and individualism
when compared to other countries (Hofstede, 2001; Markus & Kitayama, 1991; Triandis &
Gelfand, 1998); two factors that we assumed would drive potential differences in vicarious
optimism. In contrast, Chinese participants are comparatively less optimistic and
individualistic than American participants, even though differences within the country exist
(Talhelm et al., 2014). Hence, a sample of American and Chinese participants would allow us
to test the above outlined predictions between collectivistic and individualistic cultural

settings in learning about the self and others.

We measured optimism for self and others with variations of a well-established
learning task (Figure 1) (Kappes et al., 2018; Sharot et al., 2011). Participants had to imagine
a series of negative life events happening to a specific person (target). In the self-version,
participants imagined these life events happening to themselves, in the other-version,
participants imagine the life events happening to either a friend, a stranger introduced with a
picture and a name (identifiable stranger), or an anonymous stranger (unidentifiable stranger).
After imagining the life events, participants estimated how likely it was that the event would
happen to the target in the future. This first likelihood estimate indicates their initial belief,
and corresponds closely to what previous research measured when investigating difference in
optimism (e.g., Heine et al., 1999; Heine & Hamamura, 2007). However, we are interested in
examining how these beliefs were changed and maintained when receiving new information.
Hence, after indicating their initial estimate, participants thereafter learned the actual

likelihood that the negative life event would happen on average to a person like the target.

! https://osf.io/twr7e/?view_only=3a9c286faedc4dd78aca53c9888244ce
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This likelihood information determined whether participants received good or bad news.
Good news were defined as receiving an average likelihood below what the participant
initially expected, thereby learning that a negative life event is less likely to happen to the
target than expected. Bad news were defined as receiving an average likelihood that is higher
than the initial estimate, thereby learning that a negative life events is more likely to happen
to the target than expected. Thereafter, participants estimated again how likely they thought it
was now that the negative life event would happen to the target. The difference between the
first and the second estimate, or update, allows one to compute how much participants
changed their estimate when receiving either good or bad news, indicating the underlying

learning process.

A GOOD NEWS - EXAMPLE

1t Estimation of happening | [Actual statistics of happening) | 2 Estimation of happening

TO [TARGET]? ON AVERAGE: TO [TARGET]?
insomnia insomnia insomnia insomnia
50% 40% M%
|

. —— Estimation Error
Learning rate <
Update

BAD NEWS - EXAMPLE

1st Estimation of happening Actual statistics of happening 2 Estimation of happening
TO [TARGET]? ON AVERAGE: TO [TARGET]?

holiday cancellation

holiday cancellation holiday cancellation

holiday cancellation
40% 58% 43%

Estimation Error .

Learning rate <
Update

Identifiable Stranger - Condition

Unidentifiable Stranger - Condition

Friend — Condition

Please think of A VERY
CLOSE FRIEND that has the
same gender and ethnicity as

you have.

We want you to predict future

outcomes for a stranger. The

stranger is Laura, a 30-year-
old female American.

“

Identifiable Stranger - Condition

We want you to predict future T

outcomes for a stranger. The =

stranger is Jiaya, a 30-year- -
old female Chinese. ‘

We want you to predict future
outcomes for a stranger. The
stranger is a 30-year-old
female American / Chinese.

Unidentifiable Stranger - Condition

We want you to predict future
outcomes for a stranger. The
stranger is a 30-year-old
female Chinese.

Fig 1. (A) Learning Task. Participants imagined a negative event happening to a target
individual (themselves, a friend, or stranger), estimated the likelihood of the event happening
to the target, learned about the average likelihood for that event, and finally re-estimated the
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likelihood. A “good news” event (top) was defined by a first estimate that was higher than the
average likelihood. The estimation error was then calculated by subtracting the first estimate
from the average likelihood and update was calculated by subtracting the second estimate
from the first estimate (good news update = first estimation — second estimation). The
learning rate indicated how well the estimation error predicts subsequent update. A “bad
news” event (bottom) was defined by a first estimate that was lower than the average
likelihood. The estimation error was then calculated by subtracting the average likelihood
from the first estimate and the update was calculated by subtracting the second from the first
estimate (bad news update = second estimation — first estimation). Again, the learning rate
indicated how well the estimation error predicts subsequent update. (B) Three Other —
Conditions: Predicting the future for a friend (left), an unidentifiable stranger (middle) or an
identifiable stranger (right).

Methods

Participants

For the American sample, we recruited participants via Mturk.com and paid them
$2.40 in line with US minimum wage. Participants had to live in the Unites States and their
first language had to be English. Of the sample, 71.8% self-identified as white, 10.7% as
black, 8.6% as Hispanic, 6.4% as Asian Western, and 2.6% as other. For the Chinse sample,
we recruited participants via Sojump and paid them 15 RMB (about $2.40). Participants had
to live in China, and all participants self-identified as Chinese. All participants were between
the ages of 18 and 30. The age limit was based on pilot data that showed that American

participants recruited online tended to be older than Chinese participants.

Our target sample size was 1200, with 600 American and 600 Chinese participants.
We used the software program G*Power to conduct a power analysis. Our goal was to
obtain .80 power to detect a small to medium effect size of f=.1 - .3 at the standard .05 alpha
error probability for most of our comparisons. Since we do not know the effect sizes of
potential cultural differences, we chose a power of .8 to detect potential small to medium

effect sizes between the conditions (see preregistration for details).
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We recruited 1204 participants but lost 51 American participants due to a
programming error and hence ended with 1153 participants, 605 Chinese and 549 American
participants (M age: 25.26, SD = 3.2, 522 female, 632 male). In line with our preregistration
and to ensure the reliability of our measures (i.e., learning rates, updates; Kappes et al.,
2018), participants had to provide at least three valid updates after good and three valid
updates after bad news per learning task (i.e., task for self and others) and had to change their
initial estimates on more than 20% of the trials. We had to exclude 191 participants, using
these criteria, leaving a total of 963 participants (518 Chinese participants, 445 American

participants, see SOM-R for demographic differences between the samples).

The study had a 2 (within: learning about self versus learning about other) x 3
(between: learning about friend versus identifiable stranger versus unidentifiable stranger) x 2

(between: American versus Chinese participants) mixed factor design.
Procedure and Materials

All materials can be found at OSF?. After indicating their demographics, participants
were randomly assigned to either start with the Self condition of the learning task, or with
one of the three Other conditions of the learning task (see Figure 1). The latter was either the
Friend condition, Identifiable Stranger condition, or Unidentifiable Stranger condition. For
the Friend condition, participants were prompted in the beginning to name a friend of theirs
that they felt very close to and who had the same gender and a similar socio-economic and
educational background. For the Identifiable Stranger condition, participants were introduced
first to a stranger by reading their name and a short description about the person as well as
seeing a picture of the stranger. For the American participants, they saw different American
strangers, matched to participants’ gender. For the Chinese participants, they saw different

Chinese strangers, again matched to participants’ gender. For the Unidentifiable Stranger

2 https://osf.io/twr7e/?view_only=3a9c286faedc4dd78aca53c9888244ce
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condition, participants read the same description of a stranger as in the Identifiable Stranger

condition but did not see a name or a picture of the stranger.

In each condition, participants saw 30 different short descriptions of negative life
events (e.g., luggage lost by airline) presented in a random order. We used 30 different events
for the Self condition and the Other conditions of the learning task (lists were randomly
assigned to either the Self or Other conditions). We ensured that base rates used for feedback
were normally distributed around the midpoint of the scale we used, such that there was equal
room for providing over- and underestimations (see Garrett & Sharot, 2016, for details). The
lists of events did not include very rare or very common events, and participants were told
that the average likelihood was never lower than 3% or higher than 77%. The first list had a
mean base rate of 26.93 (SD = 15.67, Minimum 6, Maximum 58), the second list had a mean

base rate of 27.13 (SD = 13.87, Minimum 10, Maximum 69).

In line with previous research, we calculated two different dependent variables to
assess the optimism bias for the self, friend and the two strangers: an update bias and a
learning rate bias (see Chowdhury et al., 2014; Garrett et al., 2014; Garrett & Sharot, 2014;
Kappes et al., 2018; Kappes & Sharot, 2018; Korn et al., 2014; Moutsiana et al., 2013; Sharot
et al., 2011; Sharot, Guitart-Masip, et al., 2012; Sharot, Kanai, et al., 2012). First, we
calculated the difference in belief updating in response to good and bad news. Trials were
classified as good news when the base rate was lower than participants’ first estimate of the
likelihood of the negative event happening, and as bad news when the base rate was higher
than participants’ first estimate of the likelihood of the event happening. Update for good
news was calculated by subtracting the second estimate from the first estimate (good news
update = first estimation — second estimation); higher numbers indicate that participants
lowered their estimate (e.g., good news update of 10 = first estimation 40% - second

estimation 30%). Update for bad news was calculated by subtracting the second from the first



Page 15

estimate (bad news update = second estimation — first estimation); higher numbers indicate
that participants increased their estimate (e.g., bad news update of 10 = second estimation
40% - first estimation 30%). An update bias variable was created by subtracting the update

after good news from the update after bad news.

Second, we calculated the learning rate for good and bad news. The learning rate
indicates how well participants integrate good news and bad news into their beliefs (e.g.,
Moutsiana et al., 2013; Sharot et al., 2011), and is specified by the predictive relation
between the estimation error and the subsequent update. For good news, we calculated for
each person the unstandardized regression coefficient between the estimation error (here: 1*
estimation — base rate) and the update (here: 1% estimation — 2™ estimation). For bad news,
we also calculated for each person the unstandardized regression coefficient between the
estimation error (here: base rate — 1 estimation) and the update (here: 2™ estimation —1*
estimation). Higher numbers for both learning rate for good news and bad news indicate a
better integration of the unexpected evidence into the updated belief. A learning rate bias
variable is created by subtracting the learning rate for good news from the learning rate for
bad news. Given that both indicators were associated with the same pattern of results, we
report the learning rate results here and the update bias results in the Supporting Information

(SOM-R).

As preregistered, to control for influences of different first estimates and estimation
errors between both conditions (Garrett & Sharot, 2014; Kappes et al., 2018), we entered the
mean differences in estimation errors for good and bad news for each condition as co-variates
in the analyses below. The learning process is influenced by the starting point (initial estimate
or belief) and the distance between this starting point and the average likelihood information.
For instance, a person who has an initial estimate of 50, might then receive an average

likelihood information of 40, and in response change to their belief to 45 (update of 5).
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Another person who has an initial estimate of 60 for the same event might go down to 50
(update of 10). Importantly, in this example, the difference in update can completely be
explained by the difference in estimation error (the difference between the first estimate and
then average information). So, to ensure that the differences between cultural settings
reported below are, for instance, not related to differences in the first estimate participants
gave, but rather are related to differences in the subsequent learning process, we controlled
for the difference in estimation errors in line with the methodological recommendations on
measuring biases in learning (Garret & Sharot, 2014; 2017; Sharot & Garret, 2021). For
instance, if American participants made on average higher first estimates for negative life
events happening to them, then they would receive good news with larger estimation errors.
Such larger estimation errors would then lead American participants to learn more from good
news compared to Chinese participants, simply as a function of the different estimate errors.
Controlling for average differences in estimation errors excluded this possible alternative

explanation (Garrett & Sharot, 2017).

Individual Difference Measures related to Cultural Orientation

At the end of the survey, participants filled out various standardized questionnaires to
measure individual differences (see SOM — Methods, for full list of materials, Means, SDs,
and correlations). In order to measure cultural differences in self-construal, we used the Self-
Construal Scale (Singelis, 1994). People in Western cultural settings tend to think of
themselves as unique and separated from others (independent self-construal), while people in
East Asian cultural settings tend to view themselves as connected to others and embedded in
relationships (interdependent self-construal). We further measured horizontal and vertical
dimensions of individualistic and collectivistic orientations (Triandis & Gelfand, 1998).
Participants high in vertical collectivism perceive themselves as part of a collective, while

accepting inequalities. In contrast, participants high in horizontal collectivism see themselves
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also as part of a collective, while rejecting inequalities. Participants high in vertical
individualism see themselves as independent individualists and accept inequality, while

participants high in horizontal individualism do not accept inequality.
Results
Cultural Differences in Vicarious Optimism

First, we wanted to test if cultural differences in vicarious optimism exist, and if these
cultural differences depend on the target of learning. We examined these questions by using
the learning rates as dependent variable (we report the same set of analysis for the update in
the SOM Results) and entered into a mixed ANOVA valence (good news versus bad news) as
within-subject variable, and Other condition (Friend versus Identifiable versus Unidentifiable
Stranger), as well as culture (Chinese versus American) as between-subject variables. As
preregistered, we controlled for the difference in prediction errors between good news and

bad news in all the relevant analyses reported below.

We replicated past research showing vicarious optimism in learning about the future
of others: participants favored good news over bad news when learning about the future of
others (main effect of valence: F(1,956) = 102.14, p < .0001, ’partial = .10). We also find a
main effect for culture, F(1,956) = 154.61, p < .0001, #’partial = .14, showing that Chinese
participants had on average lower learning rates than American participants (Figure 2, left).
The finding that Chinese participants changed their beliefs less in response to new
information (independent of the type of news they received) than American participants was
unexpected, at might be caused by a host of different variables, which we will address in the
Discussion. Importantly, we found an interaction effect between culture and valence,
F(1,956) = 6.93, p = .009, °=.007. Chinese participants showed on average less vicarious

optimism than American participants (see Figure 2). However, the effect size of this cultural
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difference was relatively low, in line with our idea that culture does not impact learning about
others per se, but rather that cultural differences dependent on the person that people learn

about.

Figure 2. Depicted are the learning rates for others separated for good news and bad news
(left) and the vicarious optimism score (learning rate for good news — bad news) (right) for
Chinese (n = 518) and American participants (n = 445). Chinese participants showed less
vicarious optimism compared to American participants. Error bars in all figures represent
standard error of the mean. **p<.01, *** p<.001
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We expected that culture would affect vicarious optimism differently, depending on
who participants learned about. And indeed, we find the predicted three-way interaction
between valence, culture, and Other condition (Friend versus Identifiable versus
Unidentifiable Stranger), F(2,956) = 6.71, p = .001, #’partial = .01 (Figure 3). To unravel
these interactions, we started by examining the vicarious optimism participants displayed

within the Chinese sample and then turned to the American sample.

Within the Chinese sample, we expected to find greater vicarious optimism when
learning about a friend compared to learning about both identifiable and unidentifiable
strangers. And we did not expect a difference between the identifiable and the unidentifiable
stranger, in line with the idea that for people in interdependent cultural settings
individualization of strangers has little impact on the concern they feel for strangers (Kogut et

al., 2015). We found the expected interaction between valence and type of other (Friend
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versus Identifiable Stranger versus Unidentifiable Stranger), F(2,514) =3.877, p = .02,
n’partial = .01, suggesting that Chinese participants learned differently depending on the
target (Figure 3, left side)’. Chinese participants showed stronger vicarious optimism for their
friends compared to identifiable strangers, F(1,338) = 5.55, p = .019, #’partial = .016, and
compared to unidentifiable strangers, (F(1,338) = 6.08, p = .014, ’partial = .018) (Figure 3).
There was no difference in vicarious optimism for the unidentifiable stranger and the
identifiable stranger, (£(1,360) = 0.0002, p = .98). It is also worth noting that Chinese
participants did not exhibit vicarious optimism in their learning for the identifiable stranger
(CI:-.01, .146) or the unidentifiable stranger (CI:-.004, .154). This pattern of results confirms
our prediction that Chinese participants show a marked difference in learning for a friend
versus strangers, potentially reflecting the different cultural orientation towards a friend

VErsus a stranger.

We observed a different pattern of results in the American sample. Similar to Chinese
participants, Americans’ learning depended on the target (interaction between valence and
type of other, F(2,441) = 4.64, p = .01, n’partial = .021) (Figure 3). Unexpectedly, we found
that American participants showed more vicarious optimism when learning about an
identifiable stranger compared to when learning about a friend, (F(1,334) = 7.32, p = .007,
n’partial = .021). Also unexpectedly, they showed the same amount of vicarious optimism
when learning about a friend and when learning about an unidentifiable stranger, F(1,299)
=.129, p =.72. However, as predicted in our preregistration, American participants showed
more vicarious optimism when learning about an identifiable stranger compared to an
unidentifiable stranger, (F(1,248) = 5.38, p = .021, #’partial = .021), replicating previous
research (Kappes et al., 2018). In contrast to the Chinese participants, American participants

exhibited vicarious optimism in their learning for both the identifiable stranger

* See Figure S1 for the learning rates, separated for good and bad news.
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(CI: .235, .412) and the unidentifiable stranger (CI: .046, .248), again replicating previous

research (Kappes et al., 2018).

Figure 3. Chinese participants (n = 518, left side) showed more vicarious optimism when
learning about a friend, than when learning about an identifiable or unidentifiable stranger.
American participants (n = 445, right side), in contrast, showed less vicarious optimism when
learning about a friend than an identifiable stranger, the same vicarious optimism for a friend
and an identifiable stranger, and more vicarious optimism when learning about an identifiable
stranger compared to an unidentifiable stranger. Error bars in all figures represent standard
error of the mean. * p<0.05, ns = non-significant
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So far, we compared vicarious optimism for different targets within each culture but
did not compare the vicarious optimism across cultures. We predicted and confirmed that
Chinese participants would show a stronger difference in vicarious optimism for a friend and
an identifiable stranger compared to American participants, F(4,673) = 12.87, p <.001.
However, we did not find support for our prediction that vicarious optimism for a friend
versus an unidentifiable stranger would be stronger in the Chinese sample compared to the
American sample, F(4,629) = 1.78, p = .18. We observed a trend supporting our prediction
that the difference in vicarious optimism for an identifiable versus an unidentifiable stranger
would be stronger in the American sample compared to the Chinese sample, F(4,609) = 3.52,

p=.06.

Mechanisms for Cultural Differences in Vicarious Optimism
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We identified two possible factors underlying cultural differences in vicarious
optimism: differences in optimism about one’s own future and differences in cultural
orientation (i.e., individualism vs collectivism). We predicted that Chinese participants would
show less of an optimism bias when learning about their own future compared to American
participants. We tested this prediction by using the learning rates as dependent variable (we
report the same set of analysis for the update in the SI Results), and entered in an ANOVA
with repeated measures valence (good news versus bad news) as within-subject variable, and
culture (Chinese versus American) as between-subject variable. As preregistered, we
controlled for the difference in prediction errors between good news and bad news in the

analyses reported below.

Replicating previous research with American participants (Sharot & Garrett, 2016)
and Chinese participants (Ma et al., 2016), we find a main effect of valence; participants
optimistically updated their beliefs more in response to good news compared to bad news,
F(1,960) = 170.06, p < .001, #’partial = .15. Furthermore, as for learning about others, we
find lower learning rates for learning about the self in Chinese participants compared to
American participants, F(1,960) = 105.38, p < .001, n’partial = .099. And most importantly,
we find the predicted interaction effect between culture and valence, F(1,960) = 13.47, p
<.001, #’partial = .01 (Figure 4A). Chinese participants showed less of an optimism bias in
their learning (M = .15, SE = .025) about their future than American participants (M = .28, SE
=.026). This suggests that one potential source for the cultural differences in vicarious
optimism is a cultural difference in optimistic learning about the self. And indeed, replicating
previous research (Kappes et al., 2018), we find a positive correlation between vicarious
optimism in learning about others and optimism in learning for the self, #(963)=.353, p
<.001: the stronger the optimism for self, the stronger participants’ vicarious optimism

(Figure 4B).
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We further explored whether differences in cultural orientation might be another
source for the differences in vicarious optimism between the American and the Chinese
sample. We expected American participants to emphasize the importance of individualism
and equality (horizontal structure) within society when compared to Chinese participants
(Triandis & Gelfand, 1998). Confirming this prediction, American participants endorsed
horizontal individualism more strongly than Chinese participants, #(948) = 6.90, p <.001, and
tolerated unequal (vertical) individualism less than Chinese participants, #(946) = 8.028, p
<.001. American participants also tolerated unequal (vertical) collectivism less than Chinese
participants, #(951) = 7.945, p <.001. We did not find differences in horizontal collectivism

between samples, #947) = .71, p = .48.

We further expected that American participants would view themselves as more
unique and separated from others (independent self-construal), while Chinese participants
would view themselves as more connected to others and embedded in relationships
(interdependent self-construal). And indeed, American participants reported higher scores on
the independent self-construal scale, #960) =2.37, p = .018, and lower scores on the
interdependent self-construal scale, #960) = 6.23, p <.001 compared to Chinese participants.
Taken together, these findings suggest that American participants had a stronger perception
of themselves as individuals among equal others, while Chinese participants had a stronger

sense of connectedness with others, and more tolerance for inequality.

Next, we examined whether cultural differences in individualism, collectivism, and
self-construal were related to vicarious optimism. We entered the measures for cultural
orientation in an explorative regression analysis, predicting vicarious optimism for all targets.
We found that two dimensions significantly related to vicarious optimism: horizontal
individualism (tendency to strive to be distinct from others without demanding special

status), f=.130, p =.001 and vertical individualism (tendency to strive to be distinct and
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desire special status), f =-.107, p = .003. These results support the idea that horizontal
orientations increase vicarious optimism for strangers (identified and unidentified), while

vertical orientations might decrease vicarious optimism for strangers.

Figure 4. A) Chinese participants (n = 518) showed less optimism than American participants
(n = 445) when learning about their own future. B). Across all participants (N = 963),
optimism for self correlated with vicarious optimism, #(963)=.353, p <.001. C) Mediation
analyses for all participants shows that the effect of culture on vicarious optimism was
mediated by optimism for self (f = .04, CI: .019, .072), horizontal individualism, (f = .02, CI:
.0043, .041), and vertical individualism (f = -.022, CI: -.0435, -.0038)
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In a last set of explorative analyses, we tested if the effects of culture on vicarious
optimism were mediated by the differences in optimism bias for the self and differences in
cultural orientations (Figure 4C). For cultural orientations, we found differences between the

American and Chinese sample for two dimensions that were also related to vicarious
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optimism: horizontal and vertical individualism. It is important to stress that while these
analyses fit well into our theoretical framework, we did not preregister a mediation model

and hence, the results should be interpreted with caution. We used the PROCESS macro for
SPSS (v3.1, Hayes, 2012) to test in a single model collapsed across all conditions if the effect
of culture (X in mediation model) on vicarious optimism (Y) is mediated by optimism for self
(M1), horizontal individualism (M2), and vertical individualism (M3), using Model 4 in
PROCESS. We found that the indirect effects of culture via optimism for self (f = .04,

CI: .019, .072), horizontal individualism, (f = .02, CI: .0043, .041), and vertical

individualism (5 = -.022, CI: -.0435, -.0038) mediated the effect of culture on vicarious

optimism (direct effect of culture on vicarious optimism, 5 = .05, p = .14, CI: -.017, .124).

To test the direction of the effects, we ran the same mediation model with optimism
for self as dependent variable (YY) instead of vicarious optimism. We find no evidence that
culture impacts optimism for self via horizontal individualism, (f = -.0080, CI: -.025, .0087)
and vertical individualism (f = -.0052, CI: -.0285, .0175), suggesting that cultural
orientations uniquely influenced learning about others. However, we do find a partial
mediation for the effect of culture on optimism for self via vicarious optimism (indirect
effect: f=.035, CI: .0085, .065, direct effect of culture on optimism for self, f=.11, p
=.0024, CI:. .024, .041), suggesting that the influence of learning for self and other might be

bi-directional.

Discussion

We show that culture impacts the way people form and maintain beliefs about the
future of friends, strangers, and themselves. American cultural values with their emphasis on
the rights and freedom of individuals seem to foster optimism in learning about oneself and
individualized others, while Chinses cultural values with their emphasis on the

interdependence between the individual and the respective group seem to foster optimism in
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learning about oneself (to a lesser extent) and friends. In particular, we find that American
participants showed stronger optimism in learning about their own future and stronger
vicarious optimism when learning about the future of others compared to Chinese
participants. The cross-cultural differences in vicarious optimism were driven by learning
about strangers: American participants showed vicarious optimism when learning about
strangers, while Chinese participants did not. And our results further suggest that the
difference in learning about strangers is driven by how strongly individualisation resonates
with participants. American participants responded to the individualisation of a stranger with
increases in vicarious optimism, while Chinese participants did not. In contrast, Chinese
participants showed the strongest vicarious optimism when learning about a close friend,
while American participants showed similar levels of vicarious optimism when learning
about a friend and learning about a stranger. Cultural values matter when people learn about

the future of others.

Exploratory analyses suggest that the cultural differences in learning about others are
not only driven by cultural orientations, but also by how people learn about their own future.
Chinese participants showed less optimism when learning about their own future compared to
American participants, potentially limiting the amount of vicarious optimism. These results
are in line with previous research showing less optimistic beliefs in East Asian compared to
Western samples (Heine & Hamamura, 2007). Our results extend these findings by
suggesting that differences in beliefs about the future might be caused by differences in the
underlying learning mechanisms. Furthermore, our results are also in line with evidence
suggesting that optimistic beliefs about important aspects of the self are universal (Gallagher
et al., 2013; Sedikides et al., 2003), since we find a significant optimism bias for self in both

Chinese and American participants. Hence, cultural settings shape the degree of optimism in
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learning, but the very existence of (some) optimism in learning seems to be independent of

culture.

Other cultural differences exist between American and Chinese cultures than the ones
we measured. One that might help to further explain our results is regulatory focus (Higgins,
1998), suggesting that some cultural settings foster promotion focus — the motivation to
pursue growth — while other cultural settings foster prevention focus — the motivation to
maintain security (Kurman et al., 2015). Regulatory focus also impacts how people process
unwelcomed information such as negative feedback. For instance, Americans are in general
more promotion focused than Chinese participants (Kung et al., 2016), and people who are
promotion focused process positive feedback better than negative feedback (Van Dijk &
Kluger, 2011). Hence, promotion focus might help to explain why Americans show greater
optimism in learning for self and others in general; due to their motivational orientation
towards growth, they are better able to process good news, rather than bad news. Yet,
regulatory focus might not be able to explain why Chinese participants show stronger
vicarious optimism (better learning from good news versus bad news) for a friend, compared
to a stranger, or why identifiable manipulations affect learning for strangers differently for
Chinese and American participants. Regulatory focus, however, should be included in
subsequent studies to better understand the role of motivational modes for cultural learning

differences.

One unexpected finding was that Chinese participants changed their beliefs on
average less than American participants. One could argue that this finding is at odds with
research on cultural differences on self-centred motivations. Previous research has shown that
one reason why people take in advice less then they potentially should be is an egocentric
bias, the overweighting of one’s one option relative to new information (Bonaccio & Dalal,

2006); a finding that has been attributed to the belief than one’s belief is superior to other
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sources of information (Krueger, 2003). However, this assumption has been challenged
(Hitter & Fiedler, 2019). Other factors that might impact how much people take in new
information might be how difficult they perceive the prediction task to be (Gino, 2007), how
confident people are in the accuracy of their own belief (Fleming et al., 2018; See et al.,
2011), and most importantly, how much they trust the advice provided (Bonaccio & Dalal,
2006). And some recent research suggests that American participants might have
unrealistically high expectations about the quality of information they are receiving from
others (Leong & Zaki, 2018). Hence, a general difference in learning between American and
Chinese participants might reflect a host of different variables including different levels of

trust towards the information provided.

Limitations

It is important to outline several limitations of the presented results. First, not all our
preregistered predictions were supported by the data. For instance, we did not anticipate that
American participants would show less vicarious optimism for a friend than an identifiable
stranger. In our previous research, we found that in a smaller sample, American participants
showed the same amount of vicarious optimism for a friend and an identifiable stranger
(Study 2a, Kappes et al., 2018). In the present research, we used six different pictures and
names in the Identifiable Stranger condition to ensure that our manipulation did not depend
on a specific stimulus set (Wells & Windschitl, 1999), while in our previous research we used
three different pictures. Future research should test how much concern for friends and
strangers in Western cultural settings is driven by visual imagery. For instance, if our
American participants saw a picture of their friend before the learning study, would they have
shown more vicarious optimism for their friend compared to the identifiable stranger? And if
American participants see a picture of somebody they dislike, would such visual imagery still

boost vicarious optimism?
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Another limitation of the presented results is that we cannot present conclusive
evidence for why culture impacts learning about others. In a set of explorative analyses, we
find that the impact of culture on vicarious optimism is potentially mediated by cultural
differences in orientations towards others and optimism for the self. A preregistered
replication of these results and experimental manipulations of both mediators would offer
more conclusive evidence about the mechanisms underlying cultures influence on vicarious
optimism. However, the explorative results fit well with the theoretical framework suggested
in this article. Endorsement of horizontal individualism increased vicarious optimism for
strangers while vertical individualism decreased it, in line with previous research suggesting
that constructing the self and others as individuals among equals leads people to care about
and help strangers (Allik & Realo, 2004; Kemmelmeier et al., 2006). Furthermore, the
present research as well as past research (Apps et al., 2016; Behrens et al., 2009; Buckner &
Carroll, 2007; Sul et al., 2015; Suzuki et al., 2012) has shown a strong similarity between
learning processes for others and the self. However, our explorative mediation analyses pose
a question about direction: does learning about the self influence learning about others or is it

the other way around?

It has long been argued that culture affects the way people construct the world around
them and thereby guides how people behave (Markus & Kitayama, 1991). And at the heart of
culture is how the individual relates to other members, influencing with whom people should
cooperate and with whom not. Our results suggest that one potential mechanism guiding how
culture shapes cooperation might be vicarious optimism - shaping the beliefs people have
about other members of their culture. We find that Chinese participants showed strong
vicarious optimism for friends but not strangers, while American participants showed
vicarious optimism for strangers. These results mirror cross-cultural differences in

cooperation and helping (Allik & Realo, 2004; Kemmelmeier et al., 2006), potentially
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suggesting that culture regulates cooperation by impacting how people form and maintain

beliefs about others.
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