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Abstract Emotions result from evaluations of

events, referred to as appraisals. Specific configura-

tions of appraisals have been shown to characterize

different emotions, with some variation occurring

across cultures. However, appraisal research to date

has focused primarily on negative emotions, though

recent efforts have started to also examine the

appraisal profiles of positive emotions. Cross-cultural

work on the appraisals of positive emotions has,

however, been scarce. Here, we examine the

appraisal profiles of nine positive emotions in the

US and China. Using 13 commonly employed

appraisal dimensions, we investigated the evaluations

of events eliciting amusement, awe, compassion,

desire, gratitude, interest, love, pride, and relief.

Eighty participants from China and the US recalled

events from their own life involving each of these

emotions and provided Likert-scale appraisal ratings

for each emotional event. Consistent with previous

research, we find distinct appraisal patters for each

positive emotion. We also, for the first time, demon-

strate cultural variations in appraisals of positive

emotions. Our study extends existing research by

highlighting differences in appraisals of positive

emotions across cultures.
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Cultural variability in appraisal patterns for nine
positive emotions

The vast majority of research on emotions focuses on

negative affective states. For example, the well-

known set of “basic emotions” (Ekman, 1992)

includes several negative states like anger, disgust,

fear and sadness, but only one category of positive

emotion: happiness. This emphasis on negative

emotions is partly due to the fact that pleasant

experiences are thought to be less differentiated than

unpleasant experiences (e.g., de Rivera et al., 1989;

Ekman, 1992). However, in recent years, researchers

are increasingly studying positive emotions and

making distinctions between different positive emo-

tional states (Campos et al., 2013; Fang, 2020;

Graham et al., 2017; Sauter, 2017; Shiota et al.,

2017; Weidman & Tracy, 2020). This work has

yielded support for distinct categories of positive
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emotions in terms of several emotion components,

including subjective experience and nonverbal

expressions (e.g., Cordaro et al., 2018; Laukka

et al., 2013; Shiota et al., 2011).

A key component of emotions is appraisals, that
is, an individual’s subjective evaluation of an emo-

tion-eliciting event or situation (Moors et al., 2013;

Scherer, 1999). Several studies have empirically

demonstrated that positive emotions can be differen-

tiated based on their appraisal patterns. For example,

Ellsworth and Smith (1988) studied pleasant emo-

tional experiences in terms of participants’ appraisals

of effort, agency, and certainty. The appraisal

patterns of six positive emotions (interest, hope,
challenge, tranquility, playfulness, and love) showed
considerable differentiation. A recent study replicated

these findings and identified distinct appraisal profiles

for the additional positive emotions of amusement,

awe, compassion, gratitude, joy, interest, pride and

relief (Yih et al., 2020). The current study aims to

extend this research by examining the appraisals of

positive emotions across cultures.

Emotion appraisals across cultures

Culture guides an individual’s construction of mean-

ing (Hong et al., 2000; Kitayama et al., 2010;

Kitayama & Park, 2010), and has been shown to

shape individuals’ expressions and experiences of

emotions (e.g., Boiger et al., 2014; Elfenbein, 2007;

Laukka et al., 2016; Kawahara et al., 2021; Yuki

et al., 2007). Given the highly subjective nature of

evaluations of events and situations, one might expect

significant cultural differences in appraisals (Mes-

quita & Ellsworth, 2001; Mesquita & Frijda, 1992).

Indeed, several studies have shown that emotional

appraisals for the same emotions differ across

cultures. Mauro and colleagues (1992) studied the

appraisal patterns of 14 emotions in China, Japan and

the US. Their analyses were conducted only at the

level of appraisal dimensions, not specific emotions.

Their results revealed substantial cultural differences

in evaluations on multiple appraisal dimensions,

including control, responsibility, and anticipated

effort. Another study (Roseman et al., 1995) inves-

tigated the appraisal patterns of anger, fear, and

sadness in India and the US. Significant cultural

differences were observed, with Indian participants

perceiving greater causation by circumstances in

anger-eliciting situations. Indian participants also

evaluated all three types of emotional situations to

be more consistent with their motives and more

uncertain, and they perceived themselves to have less

power in those situations.

In a large-scale cross-cultural study, Scherer

(1997) investigated the appraisals of seven emotions

(joy, anger, fear, sadness, disgust, shame, and guilt)
across 37 countries. Considerable cultural differences

were observed in general appraisal tendencies. For

example, participants from Latin America judged

events to be low on immorality for all emotions

except joy. Moreover, participants from Africa rated

all emotions except joy as more unfair and more

externally caused compared to participants from

other regions. These studies demonstrate cultural

variations in appraisal patterns. However, the emo-

tions examined in these studies were largely negative.

In contrast, cross-cultural research on the apprai-

sals of positive emotion is scarce, with only one study

conducted to date. Tong (2015) studied the appraisal

patterns of 13 positive emotions (amusement, awe,
challenge, compassion, contentment, gratitude, hope,
interest, joy, pride, relief, romantic love, and serenity)
in the US and Singapore. Participants recalled and

described situations in which they experienced each

of the emotions and rated their experience on 13

appraisal dimensions (pleasantness, relevance, prob-
lem, goal-attainment, agency-self, agency-other,
agency-circumstances, control-self, control-other,
control-circumstances, certainty, predictability, and

effort). The results showed no significant cultural

differences in the appraisal patterns between the two

cultures, in contrast with research on negative

emotions that has found considerable cultural varia-

tion (e.g., Borke & Su, 1972; Matsumoto et al., 1988;

Mauro et al., 1992; Scherer, 1997; Scherer &

Wallbott, 1994).

One potential reason for the lack of cultural

differences in Tong’s (2015) study could be the

cultural distance between the two sample cultures.

Singapore is a westernized, metropolitan society,

with a highly capitalistic economy (Sim, 2001;

Sklair, 2001; Wee, 2000). English is spoken as the

lingua franca in Singapore, and perhaps because of

the access to English-language media, Singaporean

cultural values are heavily influenced by the west

(Valsh, 2007; Yeoh, 2004). These similarities
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between Singapore and the US may explain the

similar patterns in emotion experiences found by

Tong (2015).

The current study aims to investigate whether

appraisals of positive emotions are similar across

cultures by comparing two populations that are

culturally more different: the US and China. We

examined nine positive emotions (amusement, awe,
compassion, desire, gratitude, interest, love, pride,
and relief). We sought to investigate emotions that

have previously been shown to have distinct appraisal

patterns (Ellsworth & Smith, 1988; Tong, 2015; Yih

et al., 2019), since the focus of our study was on the

cultural variability of these patterns. Additionally, we

only included emotions that have previously been

shown to be associated with some expressive behav-

iors, as this is an important point of consideration in

the discussion of universality and cultural specificity

of emotions (Campos et al., 2013; Mortillaro et al.,

2011; Sauter, 2017; Shiota et al., 2003). Below, we

review the existing literature on the appraisal patterns

of these nine emotions.

Amusement

Amusement is typically elicited by benign events that

violate expectations (McGraw & Warren, 2010;

Morreall, 1989). It has been theorized that amuse-

ment has the adaptive function of learning and

developing flexible cognition through playful behav-

ior (Campos et al., 2013; Shiota et al., 2014).

Appraisal research on amusement has shown that

events eliciting amusement are associated with high

ratings of pleasantness and agency of others, and low

ratings of problems, agency of oneself and agency of

the circumstances (Tong, 2015; Scherer & Ceshi,

1997).

Awe

Awe is a self-transcendent emotion that is typically

elicited by perceptually complex and information-

rich external stimuli that are not social (Keltner &

Haidt, 2003; Shiota et al., 2007). Awe motivates

knowledge seeking (Chirico & Yaden, 2018; Shiota

et al., 2014; Steller et al., 2017), and inspires

individuals to revise or update their understanding

of the awe-evoking object (Keltner & Haidt, 2003).

When experiencing awe, individuals have been

shown to feel small and insignificant, and as if they

are a small part of something larger (Bai et al., 2017;

Campos et al., 2013; Shiota et al., 2017). Awe has

also been shown to be associated with the feeling that

a situation challenges one’s worldview (Keltner &

Haidt, 2003; Shiota et al., 2007). Previous research on

the appraisal patterns of awe has found that events

eliciting awe are evaluated as pleasant and externally

caused (Tong, 2015; Yih et al., 2020).

Compassion

Compassion is generally experienced in reaction to

someone suffering a misfortune that they did not

create and that cannot be controlled (Goetz et al.,

2010). The experience of compassion is thus related

to high levels of external causation and is perceived

as involving a problem (Tong, 2015). Compassion

has been shown to motivate actions to change the

situation so that the victim can be alleviated from the

misfortune (Goetz et al., 2010; Stellar et al., 2017).

Compassion is associated with situations that are

inconsistent with one’s wishes and that evoke low

levels of personal control, suggesting that compas-

sion is linked to a sense of helplessness (Tong, 2015).

Although compassion is often studied as a positive

emotion, it is not always experienced as pleasant

(Smith et al., 2014; Tong, 2015). Compassion has

been evaluated as high on problems, low on pleas-

antness, and high on external causation and external

control.

Desire

Very little empirical work has been done to examine

the appraisal patterns of desire (though see Gonzaga

et al., 2006 on romantic love and sexual desire).

Desire is sometimes used interchangeably with

“wanting” in philosophy and neuroscience, often

studied as a process that motivates the pursuit of

rewards (Berridge, 2009; Robinson et al., 2015;

Schroeder, 2006). Desire is thus associated with

pursuing pleasure (Schoeder, 2006) and is often

elicited by salient incentives (Berridge, 2009). To our
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knowledge, no previous research has studied the

appraisal patterns of desire.

Gratitude

We often feel grateful when benefiting from the kind

actions of someone else (McCullough et al., 2001).

Gratitude is characterized by both benefitting from

another person, and the desire to give back (Campos

et al., 2013). In fact, gratitude has been shown to

motivate not only reciprocal responses to the bene-

factor, but also prosocial behaviors towards others

(Algoe et al., 2008; Bartlett & DeSteno, 2006;

McCullough et al., 2001). In line with these, appraisal

studies have found gratitude to be associated with

high ratings of pleasantness, goal-attainment, rele-

vance, and agency of others (Reisenzein &

Spielhofer, 1994; Tong, 2015).

Interest

Interest is theorized to be a knowledge-based emotion

whose theme is exploration, discovery and learning

(Ellsworth & Smith, 1988; Silvia, 2008; Sung & Yih,

2015). Theories of interest conceptualize it as com-

bining novelty-complexity and coping potential

(Silvia, 2008), meaning that people are curious to

explore novel and complex things to the extent that

they can understand them. Indeed, interest has been

shown to be associated with high levels of pleasant-

ness, relevance and personal control (Tong, 2015;

Yih et al., 2020).

Love

Love has been defined as an emotion experienced

during closeness or reunion with an attachment

figure, serving the function of social bonding

(Bowlby, 1979; Shiota et al., 2004, 2007). It has

been theorized that love motivates moving closer to

another in social space, seeking connectedness and

supporting relationships (Campos et al., 2013; Rose-

man, 2013; Shiota et al., 2014; Smith et al., 2014). It

has also been argued that feeling vulnerable to

another is an important element of love (Campos

et al., 2013; Fischer & Ayoub, 2013). Love has been

shown to be associated with high levels of pleasant-

ness and agency of others (Tong, 2015).

Pride

Pride is often elicited by personal or collective

accomplishment and involves status advancements

and positive self-perception (Campos et al., 2013;

Tracy & Robins, 2004; William & Desteno, 2009). It

has been theorized that pride serves adaptive func-

tions as it advertises achievements that are socially

valued and thereby aids one’s advancement within a

hierarchical social structure (Shiota et al., 2014;

Tracy & Robins, 2007; William & Desteno, 2009).

Pride motivates behaviors to attain further dominance

and prestige (Roseman, 2013; Tracy et al., 2010; see

Henrich & Gil-White, 2001, for the dominance-

prestige theory) and is associated with positive

evaluation by others (Tong, 2015; Tong & Jia,

2017; Yih et al., 2020). Previous research on the

appraisal pattern of pride has shown that pride is

associated with high pleasantness, self-accountabil-

ity, relevance and goal-attainment (Tong, 2015; Tong

& Jia, 2017; Yih et al., 2020).

Relief

Relief is experienced when an undesired outcome is

avoided (Roseman et al., 1990; Roseman,

1996, 2013). Research on the appraisals associated

with relief is thin, but there is evidence that situations

eliciting relief are perceived as involving problems

that need to be solved and that it is associated with

attaining one’s goals or wishes (Tong, 2015; Yih

et al., 2020). This suggests that relief is experienced

when problems are resolved in accordance with one’s

goal. Relief has also been shown to be associated

with high pleasantness and other-accountability

(Tong, 2015; Tong & Jia, 2017).

The current study

The overarching goal of the present study was to

investigate the appraisal patterns of nine positive

emotions. We sought to extend the existing literature

by examining appraisals of positive emotions cross-
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culturally. Participants from China and the US

recalled autobiographical events associated with nine

emotions (amusement, awe, compassion, desire, grat-
itude, interest, love, pride, and relief) and reported

their appraisals of the recalled events. Based on

previous research, we expected to find differentiable

appraisal patterns across the nine emotions. We also

expected to find cultural variations on at least some of

the appraisal items. However, we do not have

hypotheses on the specific appraisal dimensions that

would show cultural variations.

Method

Participants

The sample consisted of 50 Chinese adults between the

ages of 19 and 52 years old (38 women and 12 men,

Mage= 25.6, SDage = 7.6) from Dalian, a city in the

Northeast of China, and 30 American adults between

the ages of 20 and 67 years old (17 women and 13men,

Mage= 33.7, SDage= 14.1) from Berkeley, a city on the

west coast of the US. Participants from both cultures

were community members recruited locally through

announcements on social media. None of the partic-

ipants had lived for more than one year outside of their

home country. All participants received monetary

compensation for taking part in the study.

Design and procedure

For each emotion, participants recalled a specific time

in their life when they had experienced the target

emotion. Participants talked about their experience to

an experimenter while being video recorded. The

video recordings were later used in investigating

research questions relating to expressive behaviors of

these emotions, which are not discussed in this paper.

The bilingual experimenter (author Y.C.) was con-

sistent across all participants in both cultures. After

recalling every event, participants answered

questions on their emotional experience and apprai-

sals of the event (see Materials). We used a fully

within-subject design and so all participants com-

pleted all appraisal questions for all emotions1. The

order of emotions was randomized across participants

and the order of questions was the same for all

participants.

Participants listened to a recording of the name

and definition of a target emotion in their own

language. They were then asked to explain the

emotion in their own words to make sure that they

understood the emotion. If the experimenter judged a

participant to have misunderstood the target emotion,

the experimenter played the recording of the emotion

definition again and explained the emotion in other

words to the participants until they understood

(Sauter et al., 2015). Participants were then asked to

recall a specific event involving the emotion and to

talk about it in detail. Participants were not restricted

in the amount of time they had to talk about each

emotional event. After recalling the event for one

emotion, participants filled in the appraisal question-

naires before moving on to the next emotion. The

procedure was repeated for all nine emotions or until

two hours elapsed since the start of the session.2 The

same procedure was followed in both countries.

Materials

Emotion experience

Participants rated the extent to which they had

experienced the target emotion during the event

(How strongly did you experience this emotion during
the event?) as well as during the recall of the event

(How strongly did you experience this emotion while
recalling the event?). Emotion intensity was rated on

a scale of 0 to 10 (0=Not at all, 10=Extremely). This

1 Five participants did not finish all the emotions within the

scheduled time. Each of these participants missed one emotion

condition (1 x amusement, 1 x love, 1 x interest, 2 x desire). The
eight emotions that each of these participants did complete

were included in the data.

2 The original procedure also included a 10th emotion,

embarrassment. Because embarrassment is not a positive

emotion, it is not reported within the present paper. Participants

also filled in an additional questionnaire in relation to different

research questions after completing the measures reported here.

Those data are not discussed further. Finally, participants also

posed emotional expressions at the end of the experimental

session. This related to our investigation of the expressive

behaviors of these emotions and is therefore also not reported

in the present manuscript.
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measure was included to check that participants

indeed experienced the target emotion in each

emotion condition.

Appraisal questionnaire

The appraisal questionnaire included 13 appraisal

dimensions, following Tong (2015). These were:

Pleasantness, Relevance, Problem, Goal attainment,
Agency-self, Agency–other, Agency –circumstances,
Control-self, Control-other, Control- circumstances,
Certainty, Predictability, and Effort. All items were

rated on a 0 to 10 Likert-scale (0=Not at all, 10=
Extremely). An NA (not applicable) option was also

included for each item, to be selected if participants

thought the feature was not relevant for their

experience. The questionnaires were translated from

English into Chinese by bilingual research assistants

in Berkeley with previous experience in translating

research materials between the two languages. The

complete list of questions can be found in the

Supplementary Materials.

Results

Emotion intensity

To examine the extent to which participants experi-

enced the target emotion at both the time of the event

and the recall, a 9 (emotion) x 2 (time: past and

present) x 2 (culture) mixed analysis of variance

(ANOVA) was performed with emotion and time as

within-subject factors and culture as a between-

subject factor. Overall, participants experienced

rather high levels of all the emotions both during

the actual events and during recall. However, the

emotion intensity was on average higher in the past

(M=8.60, SD=1.73) than at present (M=6.86, SD=

2.48), as evidenced by a significant main effect of

time, F(1, 74)=148.01, p\0.001, η2=0.14. There

was also a significant main effect of emotion, F(8,
592)=3.39, p\0.001, η2=0.02, indicating that the

emotions were experienced to different levels of

intensity. There was no significant main effect of

culture, but a significant interaction effect between

culture and emotion, F(8, 592)=2.25, p=0.02, η2=
0.01. Additionally, there was an interaction effect

between emotion and time, F(6.37, 471.29)=2.53, p=
0.02, η2=0.01. These results are illustrated in Fig. 1.

NA responses and data processing

For all appraisal items, an NA (not applicable) option

was provided so that participants would have the

possibility to skip an appraisal item if they did not

consider this feature to be applicable or relevant to

the event. There was a total of 9360 possible

appraisal data points (13 appraisal items 9 9
emotions 9 80 participants). Excluding the 65 data

points missing from the five participants that did not

complete all emotion conditions (13 appraisals 9 5
emotions) yielded a total of 9295 data points.

Participants made use of the NA option 614 times

in total, which was 6.6% of all answers. This is

somewhat lower than the average of 16.3% reported

by Scherer (1997) and 10.01% reported by Tong

(2015). To examine whether participants from the

two cultures differed in how frequently they made use

of the NA option, a Fischer exact probability test was

performed. The proportion of NA responses was

significantly different between the two cultures, X2

(1, N=9,295)=177.45, p\0.001, with Chinese par-

ticipants making use of the NA options more often

(9.25%) than the US participants did (2.12%).

In order to preserve maximum statistical power, all

subsequent analyses were performed with the NA

responses re-coded as 0. A consistent pattern of

results was found when NA responses were coded as

missing data; These additional analyses can be found

in the Results section in the supplementary materials.

Discriminant power of the appraisals

To investigate the extent to which the nine emotions

could be differentiated based on their appraisal

profiles, we within-subject standardized the data and

conducted discriminant analyses separately for the

two cultural groups. Specifically, we were interested

in finding out whether the emotion categories could

be correctly classified using the appraisal items as

predictors. We compared the classification rate of

appraisal items with chance level set to 1/9.
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For the Chinese data, using all 13 appraisal items

as predictors for the nine emotions, 39.78% of all

cases were correctly classified; the leave-one-out

classification rate was 34.00%. For data from the US,

we were able to correctly classify 42.59% of all

emotion cases; the leave-one-out classification rate

was 38.15%. These classification rates were similar to

those reported by Tong (2015; 42.4%, and 36.4% for

leave-one-out). Classification rates for each emotion

are reported in Table 1.

Most emotions were correctly classified at rates

considerably higher than the overall chance classifi-

cation rate (i.e., prior probability). Exceptions were

love and interest, which both had lower classification

rates than the other emotions. The classification rates

of interest were only slightly higher than chance in

Fig. 1 Self-reported Emotional Intensity (scale 0–10) in the Past (During Event; solid line) and at Present (During Recall; dotted

line) for nine emotions in both cultures. Points indicate means and error bars indicated standard deviations

Table 1 Classification rates of 9 positive emotions by appraisal

Emotion China US

Prior (%) Original (%) Leave one out (%) Prior (%) Original (%) Leave one out (%)

Amusement 11.11 54.00 46.00 10.90 65.52 65.52

Awe 11.11 34.00 30.00 11.28 46.67 43.33

Compassion 11.11 90.00 88.00 11.28 63.33 60.00

Desire 10.91 38.78 32.65 10.90 48.28 41.38

Gratitude 11.11 38.00 28.00 11.28 46.67 36.67

Interest 11.11 18.00 12.00 10.90 10.34 13.79

Love 11.11 12.00 4.00 10.90 27.59 20.69

Pride 11.11 46.00 38.00 11.28 46.67 40.00

Relief 11.11 28.00 28.00 11.28 33.33 26.67

J Cult Cogn Sci (2022) 6:51–75 57

123



both cultures. In the case of love, the classification

rates in the US data were considerably higher than

those in the Chinese data, and the leave-one-out

classification rate was not above chance accuracy for

the Chinese data.

Appraisal patterns and cultural variability

Before analyzing the appraisal patterns, we first

compare the two samples in terms of demographics.

First, we conducted a chi-squared test comparing the

proportion of men versus women in the two samples.

There was no significant difference between the

proportion of women in the Chinese sample (78.00%)

versus the US sample (56.67%), X2 (1, N=80)=3.11,

p=0.08. Since we did not hypothesize any effect of

gender, we did not include this factor in the analyses.

Next, we compared the two samples on the age of

the participants. An independent-sample t-test

revealed a significant difference in mean age between

the two samples, t(4753.56) = -32.05, p\0.001, with

the participants from China (M=25.6, SD=7.5) being

younger than participants from the US (M=33.7, SD
=13.9) on average. We subsequently included age as

a covariate in the following analyses.

To examine whether the appraisal profiles would

differ across emotions and between the two cultures,

we performed a 9 (emotion) x 13 (appraisal items) x 2

(culture) mixed analysis of variance (ANOVA) with

culture as a between-subject factor, emotion and

appraisal item as a within-subject factors, appraisal

ratings as the dependent variable, and age as a

covariate. There was a significant main effect of

emotion, F (8, 592)=4.43, p\0.001, η2=0.01, and a

significant main effect of appraisal, F (12, 888)=6.99,

p\0.001, η2=0.02. There were also significant

interaction effects between appraisal and emotion

F (96, 7104)=3.03, p\0.001, η2=0.03, and between

appraisal and culture, F (12, 888)=3.33, p\0.001,

η2=0.01. The interaction effects indicate that the

appraisal profiles differ across emotions, and between

the two cultures. There was also a significant three-

way interaction effect between appraisal, emotion,

and culture, F (96, 7104)=2.42, p\0.001, η2=0.02,
implying that the differences in appraisal profiles

across emotions are characterized differently in the

two cultures. The covariate effect of age was not

significant, F (1, 74)=0.007, p=0.94, η2\0.001.

To better understand the interaction effects with

culture and to profile the appraisal patterns of each

emotion, we proceeded with conducting two-way

ANOVAs for each of the 9 emotions separately with

culture as a between-subject factor, appraisal items as

within-subject factor, and age as a covariate. To

correct for multiple comparisons, the significance

level for p-values was Bonferroni corrected to 0.006,

based on conducting nine ANOVAs (i.e., alpha=
0.05/9). There was a significant main effect of

appraisal on six of the nine emotions, namely

amusement, awe, compassion, interest, pride and

relief. This suggests that appraisal patterns differed

across these emotions. There was a significant

interaction effect between appraisal and culture for

four emotions, namely awe, compassion, desire and

gratitude. This indicates that for these emotions, the

appraisal patterns differed between the two cultures.

The statistics of these tests are reported in Table 2.

The covariate effects of age were not significant for

any of the emotion.

For all of the interaction effects that were signif-

icant in the previous step, we performed post hoc

simple effects analyses to examine on which

appraisal dimensions cultural differences would

emerge. The significance level was Bonferroni cor-

rected to 0.001 (4 emotions 9 13 appraisal items=52

tests, i.e., alpha=0.05/52). Below, we report the

emotion specific appraisal patterns per emotion, as

well as the results of the post hoc simple effects tests.

Significant results are in bold and values are

Bonferroni-corrected to alpha=0.006.

Amusement

Amusement was rated high in pleasantness and low in

problem and effort. We also found amusement to be

high in certainty, as well as in agency of others and

oneself. In the two-way ANOVA for amusement,

there was no significant effect of culture nor a

significant interaction between appraisal and culture.

The appraisal pattern of amusement is visualized in

Fig. 2.
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Awe

Consistent with previous theorizing and empirical

work, we observed high ratings of agency of

circumstances and control of circumstances, and

low ratings of control by oneself. Additionally, we

found that experiences of awe were rated high on

certainty and not perceived as involving a problem.

The appraisal patterns of awe are illustrated in Fig. 3.

The two-way ANOVA revealed a significant

interaction effect between culture and appraisal, F
(8.13, 626.25)=4.11, p\0.001, η2=0.041. We there-

fore performed post hoc t-tests comparing each of the

appraisal items between the two cultures. The results

showed that participants from China and the US

differed significantly in their evaluation of pleasant-

ness, t(62.96)= – 6.72, p\0.001, d = – 1.38, 95% CI

[– 4.64,-2.51 and effort, t(77.73)=3.64, p\0.001, d=
0.79, 95% CI [1.14,3.89]. Specifically, Chinese

participants appraised awe to be less pleasant (M=

5.66, SD=3.50) than participants from the US (M=

9.23, SD=1.07).

Compassion

Participants from both cultures judged compassion to

be high in agency of others and of the circumstances,

while agency and control by the self was rated low.

This suggests that the experience of compassion is

perceived as being caused by others or external forces

rather than oneself. The experience of compassion

was also rated low on pleasantness.

The two-way ANOVA showed a significant main

effect of culture, F(1, 77)=14.27, p\0.001, η2=
0.027, and a significant interaction effect between

culture and appraisals, F(7.77, 597.96)=4.60, p\
0.001, η2=0.048. The interaction effect suggests that

the appraisal patterns differ between the two cultures.

Post hoc t-tests revealed that participants from China

and the US differed in their evaluations of pleasant-

ness, t(50.47) = -3.60, p\0.001, d = -0.86, 95% CI

[– 3.54, – 1.01], problem, t(70.24) = – 7.53, p\
0.001, d = – 1.70, 95% CI [– 6.29, -3.66] and goal

congruence t(52.70) = – 3.40, p=0.001, d=−0.80,
95% CI [– 4.28, – 1.10]. Chinese participants (M=

1.06, SD=2.32) perceived compassion to be less

pleasant than American participants (M=3.33, SD=

2.95). Chinese participants also judged the situation

to be less congruent with their goals (MCN = 2.24,

SDCN = 3.03; MUS = 4.93, SDUS = 3.65) and felt less

like there were problems that needed to be solved in

the situation (MCN = 2.86, SDCN = 3.19; MUS = 7.83,

SDUS = 2.64) (Fig. 4).

Desire

The experience of desire was perceived to be high in

relevance, effort, and certainty. There was a signif-

icant interaction effect between culture and appraisal

in the two-way ANOVA, F(7.74, 580.41)=3.86, p\

Table 2 Statistics of Results for ANOVA Tests per Emotion, with Culture as a Between-Subject Factor and Appraisal Items as a

Within-Subject Factor

Emotion Appraisal Culture Appraisal 9 Culture

F p η2 F p η2 F P η2

Amusement 6.58 \0.001 0.067 0.05 0.83 0.0001 1.51 0.16 0.016

Awe 2.75 0.005 0.028 0.69 0.41 0.002 4.11 \0.001 0.041

Compassion 3.41 \0.001 0.036 14.27 \0.001 0.027 4.60 \0.001 0.048

Desire 2.73 0.006 0.029 2.27 0.14 0.005 3.86 \0.001 0.041

Gratitude 2.55 0.010 0.026 0.15 0.70 0.0004 2.84 0.004 0.028

Interest 3.07 0.003 0.031 1.93 0.17 0.005 2.17 0.033 0.022

Love 1.76 0.076 0.019 1.16 0.28 0.002 2.64 0.006 0.029

Pride 7.82 \0.001 0.079 3.62 0.06 0.007 1.87 0.071 0.020

Relief 4.47 \0.001 0.047 0.03 0.87 0.0006 1.89 0.065 0.020
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0.001, η2=0.041. Post hoc t-tests revealed that

participants from the two cultures differed signifi-

cantly on their ratings of agency of the circumstances

t(52.84)= – 3.52, p\0.001, d = – 0.84, 95% CI [–

4.71, – 1.29] and control of the circumstances, t
(47.32)= – 4.46, p\0.001, d = -1.08, 95% CI [– 4.93,

– 1.87]. This difference reflected Chinese participants

perceiving the desire-evoking event to be less caused

(MCN = 3.24, SDCN = 3.33; MUS = 6.24, SDUS = 3.80)

and less controlled (MCN = 2.33, SDCN = 2.70; MUS =

5.72, SDUS = 3.53) by the circumstances than did

participants from the US (Fig. 5).

Gratitude

Gratitude was found to be associated with high levels

of pleasantness, relevance, certainty and goal-attain-

ment. We also found gratitude to be rated low in

agency and control by circumstances. In the two-way

ANOVA, there was a significant interaction effect

between culture and appraisal F(7.91, 608.83)=2.84,
p=0.004, η2=0.028. We performed post hoc t-tests to

further investigate the interaction effects. However,

differences between the two cultures were not

statistically significant for any of the appraisal item

based on our Bonferroni-adjusted significance level

(Fig. 6).

Fig. 2 Appraisal Pattern of Amusement. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of

each appraisal item per culture
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Interest

Interest was rated as being very pleasant, confirming

the idea that interest is inherently enjoyable to

experience (Smith & Ellsworth, 1985; Tong, 2015).

We also observed high ratings of certainty and

relevance. This is consistent with previous theorizing

that we are more likely to be interested in things that

concern us, and to the extent that we feel able to

understand the object (Connelly, 2011; Silvia,

2005, 2008). In the two-way ANOVA, there was no

significant effect of culture or significant interaction

effect between appraisal and culture for any of the

appraisal items (Fig. 7).

Love

Love was perceived as high in certainty and rele-

vance, meaning that participants considered the event

triggering their experience of love to be very relevant

and that they were certain of what was going on.

Love was also associated with high levels of pleas-

antness and agency of others. This is consistent with

findings from previous research showing that love is

very pleasant to experience, and it is often judged to

be caused by others (Ellsworth & Smith, 1988; Tong,

2015). In the two-way ANOVA test, there was no

significant effect of culture or significant interaction

effect between appraisal and culture (Fig. 8).

Fig. 3 Appraisal pattern of Awe. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture. Asterisks mark the items that differed significantly between the two cultures
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Pride

Pride was rated high in pleasantness, relevance,

certainty and goal-attainment. This replicates previ-

ous findings that pride is experienced as very positive

and that it involves appraised congruence, relevance,

and goal-attainment (Frijda et al., 1989; Reisenzein &

Spielhofer, 1994; Roseman et al., 1996; Smith &

Ellsworth, 1985; Tong, 2015; Yih et al., 2020). Also

consistent with previous work showing that pride-

eliciting events are usually perceived as caused by the

self rather than external factors (Smith & Ellsworth,

1985; Tracy & Robins, 2004; Tong, 2015; Weiner,

1985; Yih et al., 2020), pride was evaluated to be

high on agency of the self and low on agency of

circumstances and control by circumstances. None of

the appraisal items differed significantly between the

two cultures (Fig. 9).

Relief

Participants judged their relief experiences as char-

acterized by problems, goal-attainment, relevance,

certainty and pleasantness. This is consistent with

previous theorizing that relief is experienced when an

important goal almost escaped one’s grasp or when

an undesired outcome of importance is closely

Fig. 4 Appraisal pattern of compassion. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of

each appraisal item per culture. Asterisks mark the items that differed significantly between the two cultures
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avoided (Roseman, 2013; Tong, 2015). Contrary to

the previous findings of Tong (2015) and Yih et al

(2020), we did not find relief to be associated with

accountability of others. The ratings of agency of

others, agency of circumstances, control by other and

control by circumstances were all rated rather low by

participants from both cultures. The two-way

ANOVA indicated that none of appraisal items

differed significantly between the two cultures

(Fig. 10).

Sensitivity analysis

Finally, we wanted to examine the statistical power of

our analyses. Since we did not conduct a priori power

analysis, we now performed a post hoc sensitivity

analysis for the critical tests – the simple effect

analyses on the cultural variability of specific

appraisal dimensions. Using the pwr package in R,

we conducted a sensitivity analysis based on the

adjusted alpha level of 0.001. To achieve statistical

power of 0.8, our current sample size is able to detect

effects sizes of d=0.99 or higher. We discuss the

implications of these findings in the discussion.

Fig. 5 Appraisal Pattern of Desire. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture. Asterisks mark the items that differed significantly between the two cultures
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Discussion

The current study examined appraisal patterns of nine

positive emotions in participants from China and the

US. Our results are consistent with findings from

previous studies showing that positive emotions can

be differentiated based on their appraisal patterns

(Tong, 2015; Yih et al., 2020). Additionally, we

provide novel evidence for cultural variation in the

appraisal patterns of positive emotions. Specifically,

we observed cultural variation in appraisals of four of

the nine emotions examined: awe, compassion,

desire, and gratitude.

We identified distinct appraisal patterns for all

nine positive emotions. The overall ANOVA models

demonstrated that participants’ evaluations differed

across the nine positive emotions based on their

appraisal ratings. These findings were further sup-

ported by discriminant analyses, which showed that

all nine positive emotions could be correctly classi-

fied at rates much higher than chance based on their

appraisal patterns. We now discuss the findings per

emotion in turn.

Appraisal profiles of positive emotions

Participants’ experiences of amusement were found

to be very enjoyable, characterized by high pleasant-

ness and involving minimal problems or effort.

Fig. 6 Appraisal Pattern of Gratitude. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of

each appraisal item per culture
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Consistent with previous research arguing that

amusement is associated with other-accountability

(Scherer & Ceshi, 1997; Tong, 2015), we also found

amusement to be rated high on agency of others and

oneself. Our findings are thus consistent with previ-

ous research on the appraisal profile of amusement

(Tong, 2015; Yih et al., 2020). We did not find any

significant cultural differences in the appraisals of

amusement.

Awe was associated with certainty and other-

accountability, reflected in high ratings of control by

circumstances and agency of circumstances. This is

consistent with previous research suggesting that awe

is caused by external stimuli and not by oneself

(Keltner & Haidt, 2003; Shiota et al., 2007). Previous

research with North American samples has mostly

found awe to be appraised positively (Shiota et al.,

2007; Yih et al., 2020), but recent evidence suggests

that the valence of awe-evoking experiences can be

influenced by culture (Nakayama et al., 2020).

Specifically, North Americans tend to feel more

positive when they experience awe than do Japanese

people. Consistent with this pattern, we found that

participants from the US experienced awe to be much

more pleasant than participants from China did while

Chinese participants perceived awe to be more

effortful. These findings provide support for the

suggestion by Nakayama and colleagues that North

American individuals are more predisposed to feel

positive aspects of awe.

Fig. 7 Appraisal pattern of interest. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture
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Participants from both cultures experienced com-

passion as externally caused, as reflected in high

ratings of agency of other and agency of circum-

stances, and low ratings of agency of the self. These

findings fit well with the assumption that compassion

is elicited by the misfortune of someone else, who is

often subjected to uncontrollable forces (Goetz et al.,

2010). The experience of compassion was also

evaluated as being low in pleasantness which is

consistent with previous findings demonstrating that

exposure to others’ suffering leads to increased levels

of negative affect (Condon & Barrett, 2013; Smith

et al., 2014; Tong, 2015). Participants from the two

cultures differed in their evaluations of how pleasant

their experiences of compassion were, and how much

of a problem they found there to be in the situation.

Specifically, Chinese participants judged compassion

eliciting events to be less pleasant, but also less

problematic. This suggests that despite the unpleasant

situation, Chinese individuals did not perceive the

situations to involve problems that needed to be

solved. This makes sense considering that Chinese

participants also considered the situation eliciting

compassion to be less in accordance with their goals

and wishes. We discuss this effect further in the next

section.

Situations eliciting desire were associated with

high relevance, effort, and certainty. Desire was not

judged as being as pleasant as some of the other

emotions, which suggests that anticipation of a

Fig. 8 Appraisal pattern of love. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture
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reward that still requires effort to achieve may not be

as enjoyable as the reward itself. Desire eliciting

events were also rated low on control of others,

control of circumstances, and agency of circum-

stances. This suggests that desire was experienced as

being driven primarily by oneself. However, partic-

ipants from the two cultures differed in their

evaluations of the extent to which the situation was

caused and controlled by the circumstances. Since we

did not control the type of desire in our study, the

variation in the desire-eliciting events participants

recalled might have contributed to the cross-cultural

variation. Some participants in our study recalled

events in which they desired a person, while others

recalled events in which they desired an object, and

yet others recalled events in which they desired an

abstract goal. These variations may have contributed

to the cultural variation in what participants consid-

ered to be causing and controlling the situation.

Participants in both cultures appraised situations

eliciting gratitude to be high in relevance, pleasant-

ness, and goal-attainment, and low in agency and

control by circumstances. These findings are in line

with previous research on the appraisal patterns of

gratitude (Reisenzein & Spielhofer, 1994; Tong,

2015) and fit well with the notion that gratitude is

elicited when a desired outcome is achieved with the

help of someone else (McCullough et al., 2001).

None of the appraisals differed between the two

cultural groups.

Fig. 9 Appraisal Pattern of Pride. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture
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Participants from both cultures evaluated events

eliciting interest to be very pleasant, relevant and

related to attaining goals. This is in line with previous

research on interest showing that we are interested in

things that matter to us and that the experience of

interest is inherently enjoyable (Connelly, 2011;

Silvia, 2005, 2008; Smith & Ellsworth, 1985; Tong,

2015; Yih et al., 2020). We did not find any

significant cultural differences in the appraisals of

interest.

We found that love was evaluated as pleasant and

relevant. Participants were also very certain of what

was going on in the love-eliciting situations. This is

consistent with previous research on the appraisal

patterns of love (Ellsworth & Smith, 1988; Tong,

2015). We observed high levels of agency of others,

as also reported by Tong (2015). It has been

previously suggested that the appraisal profile of

love is similar to that of compassion (Yih et al.,

2020), perhaps because they serve overlapping func-

tions (Shiota et al., 2004). However, our findings do

not provide support for this proposal. Compassion

was associated with other accountability, reflected in

high ratings of agency of others and circumstances,

and low agency and control of the self. Compassion

was also evaluated as effortful and unpleasant.

Although love was also associated with high agency

of others and low control of the self, love was, unlike

compassion, evaluated as very pleasant and low in

effort and problem. We did not find any significant

cultural differences in the appraisals of love. It is

noteworthy that in the discriminant analysis, love was

Fig. 10 Appraisal Pattern of Relief. The boxplot indicates the minimum, first quartile, median, third quartile, and maximum of each

appraisal item per culture
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not as accurately classified as the other emotions,

especially in the Chinese data. This suggests that

appraisal patterns of love may not be as distinct as the

other positive emotions examined in the current

study.

We identified a similar appraisal pattern for pride

as what has been established in previous research.

Participants from both cultures evaluated the experi-

ence of pride to be pleasant, relevant, certain, and

related to goal-attainment and self-accountability

(Frijda et al., 1989; Reisenzein & Spielhofer, 1994;

Roseman et al., 1996; Smith & Ellsworth, 1985;

Tracy & Robins, 2004; Tong, 2015; Weiner, 1985;

Yih et al., 2020). We did not find any significant

cultural differences in the appraisals of pride. This

lack of cultural differences is in line with the proposal

that pride is a basic emotion associated with univer-

sally recognized expressions (Tracy & Robins, 2008).

Relief has been theorized to be elicited by events

of uncertainty, often related to uncontrollable exter-

nal circumstances that later turn into positive

certainty, resulting in relief when the desired outcome

is achieved (Roseman, 2013; Tong, 2015; Yih et al.,

2020). Consistent with these theoretical proposals, we

found the experience of relief to be associated with

goal-attainment, relevance, certainty, problem and

pleasantness. We did not find any significant cultural

differences in the appraisals of relief.

Cultural variations in appraisal patterns

The current study provides a novel demonstration of

cultural variation in the appraisals of positive emo-

tions. Our findings add to existing theories on the

appraisals of positive emotions, which are primarily

based on data from the US. Four of the nine emotions

we investigated revealed cultural variations: awe,

compassion, desire, and gratitude.

We found, for example, that the experience of awe

was considered very effortful and not very pleasant

by Chinese individuals. This may relate to the

different meanings of the English word “awe”

compared to the Chinese equivalent term (敬畏, jı̀ng

wèi), which carries more fearsome connotations. Our

findings provide empirical support for early theoriz-

ing by Lazarus (1991) that awe can be experienced as

subjectively positive or negative.

Another example is compassion, which has previ-

ously been shown to be associated with high levels of

perceived problems to be solved (e.g., Tong, 2015).

In our study, this was only the case for American

participants, but not for Chinese participants. This

may relate to differences in the willingness to engage

in actions as a result of feeling compassion. A recent

study found that, compared to Australians, partici-

pants in Singapore were less likely to engage in

actions when they felt compassion. (Steindl et al.,

2020). The authors related this difference to the

tightness versus looseness of cultures (Gelfand et al.,

2011), arguing that in tight cultures where norms are

strong and permissible behaviors of personal discre-

tion are narrow, compassion is associated with

different motivations (see Catarino et al., 2014). This

is in line with research pointing to cross-cultural

variation in motivations for being compassionate

(Cheon et al., 2013; Mrazek et al., 2013). Since China

is also high in tightness (Gelfand et al., 2011; Uz,

2015), participants might be reluctant to engage with

their compassion for the same reasons. Future studies

on compassion could measure tightness and loose-

ness, as this varies not only across cultures, but also

across individuals within a culture. Future research

could also directly examine the relationship between

appraisals of compassion and individuals’ motivation

to engage with their compassion by measuring, for

example, action tendencies.

Though we identified a few appraisal dimensions

that differed between the two cultures on some

emotions, the overall appraisal patterns of the posi-

tive emotions we examined were quite culturally

consistent. Our findings are consistent with the notion

that evolved psychological mechanisms result in

cultural differences instantiated as variations on

common themes, thus emphasizing both preparedness

and learning in emotion processes (Kamiloglu et al.,

2021).

Appraisal patterns across emotions

Several appraisal dimensions emerged as key themes

across multiple emotions. To start with, there were

only a few exceptions to emotions being evaluated as

positive. Most emotions were judged as pleasant to

experience, with the exception of compassion, and to

a lesser extent desire. This fits with the approach of
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categorizing positive emotions based on the positive

valance of the subjective experience (Shiota et al.,

2021). Meanwhile, it also shows that different

positively valanced affective states can differ on

quite a few other dimensions, in line with theories of

discrete categories of positive emotions (Campos

et al., 2013; Hu & Kaplan, 2015; Sauter, 2010; Shiota

et al., 2017).

Another item that was among the most highly

rated appraisal dimensions for the majority of the

emotions was relevance. This indicates that the

events eliciting positive emotions are generally

evaluated as relevant. According to functional

accounts, emotions help individuals respond to envi-

ronmental input in a way that furthers one’s physical

or social survival (Keltner & Gross, 1999; Revord

et al., 2021). Our findings provide support for the

argument that positive emotions serve adaptive

evolutionary functions (Armenta et al., 2017;

Fredrickson, 2001; Revord et al., 2021; Sels et al.,

2021).

Another appraisal dimension that was frequently

associated with the positive emotions in our study

was certainty. Participants were almost always cer-

tain of what was happening in the situations that

elicited positive emotions. In fact, certainty was

among the top three highest rated appraisals for every

single one of the nine emotions we examined,

suggesting that positive emotions are generally

associated with certainty. There is evidence showing

that uncertainty is aversive and triggers negative

affective reactions (FeldmanHall, 2019; Grupe, 2013;

Hirsh et al., 2012). It is therefore likely that certainty

relates to positive affective reactions. Future research

could investigate whether these effects generalize to

other positive emotions.

On the other hand, not all appraisal dimensions

were relevant to the emotions we examined. For

example, predictability was never among the highest

or lowest rated items for any of the nine emotions.

This suggests that predictability may not be a

particularly important feature of positive emotion

experiences. This might reflect that the appraisal

dimensions used in this study were developed mainly

for research into negative emotions.

Limitations and implications

There are several issues that limit the generalizability

of the current study. First, all appraisal dimensions

were measured with a single item. Though this is

common practice in appraisal research, it limits the

reliability of the measurements. Future research

might try to establish standard appraisal question-

naires with validated psychometric reliability. Future

research could also benefit from developing appraisal

items that are particularly relevant for positive

emotions, since appraisals that characterize positive

emotions might differ from those for negative

emotions.

Secondly, the choice of the emotions examined in

the current study, though based on previous research,

was somewhat arbitrary. Some of the emotions we

examined were not particularly subjectively pleasant,

and would therefore according to some criteria not be

counted as positive (Shiota et al., 2021). Recent

efforts have been made to systematically classify

positive emotions based on their functions (Revord

et al., 2021), subjective experience (Weidman &

Tracy, 2020), or physiological responses and expres-

sive behaviors (Keltner & Cowan, 2021). Future

research could adopt a more systematic approach in

selecting emotions to study, drawing insights from

these theoretical developments.

Thirdly, participants in our study were free to

recall any eliciting event, as long as it was associated

with the particular emotion they were instructed to

recall. Though we made efforts to ensure participants

were all recalling events for the target emotion, there

was still considerable variability in the kinds of

events recalled. For example, we did not impose any

limitations on whether the situation was social or not,

or how long ago it occurred. This freedom might have

influenced some emotions more than others. For

example, love can be experienced quite differently

when it is love for a child compared to when it is love

for a romantic partner (Hendrick & Hendrick, 1986).

Future research could either control or measure these

factors in order to explain more variance in the

appraisal patterns.

Fourthly, we did not analyze the content of

participants’ emotional stories beyond the appraisal

questions. Examining the details of these stories

could give further insights into participants’ emo-

tional experiences and appraisals. For example,
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qualitative analyses of these data might yield insights

about why participants evaluated certain situations in

certain ways. To investigate what drives these

appraisal patterns and cultural differences, future

research may consider qualitative or mixed methods

studies.

Lastly, our sample size of 80 participants is fairly

small, especially for a cross-cultural study. Though

both emotion condition and appraisal items were

within-subject factors, thus maximizing statistical

power, the between-culture effects may still have

limited power. In the sensitivity analyses we found

that to achieve the ideal power of at least 0.80

recommended for psychological studies (Anderson

et al., 2017), our sample was only able to detect effect

sizes larger than d=0.99. The significant effects

observed in our study range between 0.8 and 1.7,

meaning that some of the effects are underpowered.

Moreover, we used a convenience sample from the

community and did not measure demographic infor-

mation such as social economic status. These findings

may thus not be representative of the broader

populations. Future studies should aim for larger

and more representative samples and consider mea-

suring a wider range of demographic features.

Conclusions

The current study investigated the appraisal patterns

of nine positive emotions in two cultures. We profiled

the appraisal patterns of amusement, awe, compas-

sion, desire, gratitude, interest, pride, and relief. In

addition to identifying emotion-specific appraisal

patterns, we also, for the first time, demonstrated

cultural variations in the appraisals of positive

emotions. We showed that individuals’ evaluations

of emotion-eliciting events differed across cultures on

appraisal dimensions, including pleasantness and the

extent to which they involved a problem. Our results

highlight the importance of cross-cultural work on the

appraisals of positive emotions.
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