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Facial expressions in daily life typically change from one emotional state to another. To understand how
people process emotions, it is important to know not only how current facial expressions are interpreted
but also recent past expressions. While researchers have recently focused on perceptions of current expres-
sions, little is known about how past expressions are gauged and about cultural differences in this process.
The present research investigated whether and how evaluations of past facial expressions are influenced
by subsequent expressions, and whether this process varies across East Asian and Western cultures.
Specifically, Chinese and Canadian participants judged the degree of positivity/negativity of past expres-
sions after viewing expressions that changed from past emotions—low-intensity smiles (Experiment 1),
high-intensity smiles (Experiment 2), and anger (Experiment 3)—to current positive or negative emotions
(collected between 2019 and 2020). All three experiments consistently found an assimilation effect,
whereby past expressions were rated more positively when the current expression was positive than when
the current expression was negative. Moreover, this assimilation effect was consistently greater in
Chinese than in Canadian participants. Together, these findings suggest that the interpretation of past facial
expressions assimilates toward the valence of subsequent expressions and that the impact of this temporal
emotional context is more pronounced in Eastern relative to Western cultures.
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The past, present, and future fold backward and forward like Japanese
origami. They collapse onto each other, emerge from each other, and
constantly determine each other. (Johnson & Sherman, 1990)

During interpersonal interactions, facial expressions are constantly
changing, moving from one expression to another. Compared to static
facial expressions that occur in isolation (e.g., a single expression of
happiness or anger), changes in expressions (e.g., from anger to hap-
piness or from happiness to anger) convey richer social information
and provide an emotional context for current and past expressions.

Although a number of studies have investigated changing expressions,
these studies have focused mainly on examining the effects of chang-
ing versus static emotions on expression perception (Krumhuber et al.,
2013). For example, studies have compared the recognition accuracy
of expressions that change from neutral to subtle anger with that of a
single static subtle anger expression (Bould et al., 2008).

Notably, research has yet to fully examine and understand how
changing emotions impact the perception of each other. How past
expressions (i.e., initial start expressions) influence the perception
of current expressions (i.e., subsequent expressions after the change)
and how current expressions influence the perception of past expres-
sions. Although a few studies have investigated this initial process—
how past expressions impact current expressions (Fang et al., 2021;
Jellema et al., 2011), no studies to date have examined this second
process—whether and how current expressions affect the evaluation
of past expressions. The goal of the present research was therefore
to investigate this process. Furthermore, given that current expres-
sions may create a context for evaluating past expressions, and
that Easterners are more sensitive to emotional contexts than
Westerners (Fang et al., 2021;Masuda et al., 2008), we also explored
whether culture moderates the effect of current expressions on the
evaluation of past expressions.

Evaluating Facial Expressions Over Time

Knowing how past expressions are interpreted helps us under-
stand the expressor’s current emotional state, thoughts, and behavio-
ral intentions (Shariff & Tracy, 2011). It also allows us to identify the
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origin of the expressor’s emotion, to understand the trajectory of
emotional development, and to predict the direction of future emo-
tional change (Van Kleef, 2016). However, our construals of past
expressions are often biased. Rather than objectively recalling and
interpreting past emotional expressions, when we evaluate another
person’s past expressions, we evaluate the past expressions in our
memory. Importantly, the past emotions that we remember are not
exact replicas of the original emotions but are influenced by the cur-
rent situations and motivations (Levine et al., 2009). Because of the
importance of our construals of past expressions for understanding
expressors and for predicting their future emotions and behavior, it
is critical to acknowledge and identify how these construals can be
impacted. In the present research, we extend findings on changing
emotional expressions by investigating the effect of current expres-
sions on the evaluation of past expressions.
Since no study has yet examined how observers evaluate others’

recent past expressions in changing displays of emotion, we first
explore how people recall their more distant past in general. This
research indicates that the recollection of past events and how
they are reconstructed is strongly influenced by current thoughts
and perceptions (Ross & Shulman, 1973; Ross et al., 1981) and
that people may alter their memories of the past to be in accordance
with the present (Johnson & Sherman, 1990). For example, men
who had developed more negative attitudes toward their spouses
over time recalled earlier marital interactions as having evoked
less positive feelings than they initially reported (Holmberg &
Holmes, 1994).
With regard to the recall of past emotions, in particular, a substan-

tial body of research suggests that people construe their own past
emotions to be more consistent with their current emotional states
(Eich et al., 1985; Levine, 1997; Levine et al., 2018; see Levine &
Safer, 2002 for a review). For example, in a study by Safer et al.
(2001), widows and widowers were asked to rate the intensity of
their grief 6 months following the death of their spouse. After 5
years, the same participants were asked to rate their grief as well
as to recall what they had previously experienced at 6 months.
Results showed that the recalled intensity of grief was more highly
correlated with their current level of grief than the actual grief
reported at 6 months. Likewise, in another study (Safer & Keuler,
2002), students who learned that they had done well on an exam
underestimated their pre-exam anxiety 1 week later, while students
who learned that they had done poorly overestimated their pre-exam
anxiety.
In addition to the recall of these more distant past emotions,

researchers have found that a similar reconstruction process occurs
when individuals recall their own emotional experiences from the
recent past. Specifically, in an experiment by Van Boven et al.
(2009), a negative picture (e.g., rats and spiders) was first presented
on the screen for 2 s, followed by a 2 s blank screen, and then another
negative picture for 2 s. Immediately afterward, participants reported
how intense their emotions were while viewing the first (previously
presented) picture and while viewing the second (currently pre-
sented) picture. The results showed that participants consistently
rated their emotional reactions to the first picture lower than the sec-
ond picture, despite each picture appearing randomly in the first or
second position. The authors suggest that one reason for these
changes in ratings is that current emotions are more salient and avail-
able, resulting in current emotions being perceived as more intense
than previous emotions.

Overall, previous research indicates that judgments of one’s own
emotional experiences that occurred in the relatively distant past
(years) to recent past (seconds) are reconstructed and that past emo-
tions are construed to be more consistent with current ones. We pro-
pose a similar process will occur when perceiving others’ changing
facial expressions. In particular, we suggest that evaluations of past
expressions will be construed through the lens of current expres-
sions. An example of this process is depicted in Figure 1 in which
an individual may first show a low-intensity smile (past expression)
that changes to an angry expression or a high-intensity smile (current
expression). Because current expressions act as filters to reshape the
observer’s evaluation of the individual’s past expression, evaluations
of past low-intensity smiles are likely to be more positive when they
change to high-intensity smiles than when they change to angry
expressions. In short, we predict an assimilation effect when evalu-
ating past momentary facial expressions, whereby the judgment of
the emotional valence of the past expression assimilates to the
valence of the current expression, becoming more positive if the cur-
rent expression is positive than negative.

Notably, studies on the effect of past expressions on the percep-
tion of current expressions have shown a different pattern. In an
early study by Russell and Fehr (1987), participants were presented
with two images of static facial expressions in sequence and asked to
judge the emotion in the second image. Results indicated that a neu-
tral face was perceived as happy when presented after a sad face, but
as sad when presented after a happy face, suggesting a contrast effect
in which the valence of current expressions is evaluated in the oppo-
site direction of past expressions. More recent studies have presented
facial expressions that reflect a more natural unfolding of expressions
by gradually morphing between neutral and emotional expressions
(Jellema et al., 2011; Palumbo & Jellema, 2013) or between two dis-
tinct emotional expressions (e.g., anger and happiness, Fang et al.,

Figure 1
How Current Emotions Can Influence Evaluations of Past
Emotions Through Assimilative Processes

Note. We propose that the current expression acts as a filter to reshape the
observer’s evaluation of the individual’s past expression. For example,
when a low-intensity smile transitions to a high-intensity smile or transi-
tions to anger, we predict that current high-intensity smiles compared to
current anger expressions will result in more positive ratings of past
low-intensity smiles. Images of faces are from the Taiwanese Facial
Expression Image Database (Chen and Yen, 2007). See the online article
for the colour version of this figure.
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2021; e.g., see https://osf.io/6dt3e), providing further evidence for
contrast effects. For example, Fang et al. (2021) showed Chinese
and Dutch participants’ facial expressions that changed from anger
to low-intensity smiles or from high-intensity smiles to low-intensity
smiles in video clips. Both groups of participants rated current low-
intensity smiles more positively when changing from angry expres-
sions than when changing from high-intensity smiles. Moreover, the
difference between the two conditions was larger for Chinese com-
pared to Dutch participants.
Although evaluations of current versus past facial expressions in

changing facial expressions entail construals of objectively similar tar-
gets, the processes are distinct in that current expressions are immedi-
ately perceived, while past expressions are retrieved frommemory and
reconstructed (Barrett et al., 2007; Levine, 1997; Levine & Safer,
2002). Specifically, the effect of past expressions on evaluations of
current expressions act on perceptual processes potentially related to
adaptation aftereffects (Hsu & Young, 2004; Webster et al., 2004),
representational momentum (Hubbard, 2005; Yoshikawa & Sato,
2008), and anticipation effects (Jellema et al., 2011; Palumbo &
Jellema, 2013). The effect of current expressions on evaluations of
past expressions, however, acts on memory processes. In particular,
people appear to use their current feelings about and appraisals of
past events to infer how they felt when these events first took place
(Levine & Safer, 2002). In the present research, we propose a similar
process occurs when construing other people’s past emotions. In par-
ticular, we predict that recall and evaluations of past expressions will
be biased toward the evaluations of current emotions perhaps because
current emotions are more salient and available than past emotions
(Van Boven et al., 2009) and the current emotions provide a filter
for the reconstruction of past emotions.
Although further research examining the mechanisms associated

with assimilation effects related to impact of changing emotions
on evaluations of past emotions is critical, the aim of the present
research is to initially demonstrate that the assimilative impact of cur-
rent expressions on construals of past expressions. A further aim of
the present research is to test whether the influence of this emotional
context on evaluations of past emotions is moderated by culture
(Masuda, 2017; Nisbett et al., 2001).

The Impact of Culture

Research has provided abundant evidence that whereas individuals
from Western cultures exhibit a more analytical pattern of attention,
focusing primarily on the focal object and paying relatively little atten-
tion to its context, Easterners exhibit amore holistic pattern of attention,
perceiving objects in terms of their relationship to their surroundings
(Masuda, 2017; Nisbett & Masuda, 2003; Nisbett et al., 2001). This
differential sensitivity to context in Eastern and Western individuals
has been found to influence the perception of facial expressions of tar-
gets in social surroundings (Masuda et al., 2008, 2012). Specifically, in
studies by Masuda et al. (2008, 2012), both American and Japanese
participants were presented with cartoons or photographs of a target
person surrounded by others expressing either the same or a different
emotion as the target person. Notably, Japanese, but not American,
participants’ judgments of the focal person’s emotions were assimi-
lated toward the expressions of the surrounding people. These differ-
ences in perceptual judgments reflect differences in attention. In
particular, Japanese participants attended more to the surrounding peo-
ple thanAmerican participants andwere, therefore, more influenced by

the expressions of this social background when evaluating the expres-
sions of targets than American participants.

Given that not only other people but also temporal events can create a
context against which current expressions are perceived and that
Easterners are more sensitive to these emotional contexts than
Westerners, Fang et al. (2021) proposed and found that perceptions
of current expressions by Chinese perceivers were more influenced
by past expressions than Canadian and Dutch perceivers. Specifically,
their results indicated that when judging current expressions, past
expressions produced larger contrast effects on the perception of current
expressions for Chinese than Canadian and Dutch participants.

In accordance with these initial findings, we propose that current
emotional expressions create a context for reconstructing past expres-
sions, and that Easterners will be more sensitive to emotional contexts
than Westerners. Specifically, we predict that Easterners will be more
likely than Westerners to be influenced by current expressions when
evaluating past expressions. Based on previous findings that judg-
ments of past emotions are reconstructed to be more consistent with
current emotional experiences (Levine, 1997; Levine et al., 2001,
2018; Levine& Safer, 2002), we expect that Easterners will assimilate
others’ past facial expressions to be more consistent with their current
expressions than Westerners.

The Current Research

The present research aimed to investigate the impact of current
expressions on evaluations of past expressions and whether this pro-
cess is moderated by culture in three experiments. Participants from
Canada and China were asked to make positive and negative judg-
ments of past expressions in the context of changing emotions for
both White and Asian actors. Building on previous studies related
to the recall of past emotions (Levine & Safer, 2002), we expected
that past expressions would be evaluated as more positive when fol-
lowed by positive current expressions than by negative current
expressions, reflecting the assimilation effect of current expressions
on the perception of past expressions. Furthermore, we expected that
this assimilation effect would be culturally moderated, with Chinese
participants showing greater assimilation effects than Canadian par-
ticipants. Specifically, we predicted that Chinese participants would
show larger differences than Canadian participants in their ratings of
past expressions when followed by two current expressions that var-
ied in valence.

To test these hypotheses, in Experiment 1, we first examined
whether Canadian and Chinese participants’ evaluations of past
expressions were affected by different current expressions when
the meaning of the past expression was ambiguous. Although the
smile is a simple and highly recognizable expression (Ekman,
2003), it can be interpreted in many ways and its meaning is often
considered ambiguous (Niedenthal et al., 2010; Rychlowska et al.,
2015). This is especially true when the intensity of the smile is
low (Ambadar et al., 2009). In the first study, we focused on low-
intensity smiles and expected that they would be judged more posi-
tively when followed by current expressions reflecting high-intensity
smiles compared to anger. In Experiment 2, we examined whether
participants’ evaluations of past expressions were also affected by
different current expressions when the meaning of the past expres-
sions was less ambiguous and less moderate. Specifically, in the sec-
ond study, we focused on high-intensity smiles and expected that
they would be judged as more positive when followed by current
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expressions reflecting low-intensity smiles compared to anger.
While the previous two experiments examined the impact of current
expressions on the evaluation of positive past expressions,
Experiment 3 examined their impact on the evaluation of unambig-
uous negative past expressions. In particular, in this study, we
focused on anger and once again predicted assimilations effects in
which this expression would be judged more negatively when fol-
lowed by current expressions reflecting fear compared to high-
intensity smiles. Importantly, in all three experiments, we predicted
that the proposed assimilation effects would be larger for partici-
pants from Eastern than Western cultures.

Creation of Stimuli

Before conducting the experiments, we created clips of changing
emotional expressions. To create these clips, we first selected photo-
graphs of four Asian actors (two males: m12, m13; two females:
f20, f21) displaying facial expressions of anger, fear, low-intensity
smiles, and high-intensity smiles from the Taiwanese Facial
Expression Image Database (TFEID; Chen & Yen, 2007) and photo-
graphs of four White actors (two males: m04, m06; two females: f01,
f04) displaying expressions changing from neutral to anger, fear, and
high-intensity smiles from the AmsterdamDynamic Facial Expression
Set (ADFES; Van Der Schalk et al., 2011). Actors were instructed to
display these facial expressions on the basis of action units in the facial
action coding system (FACS; Ekman et al., 2002). All stimuli were
selected by the first author (a certified FACS coder), resulting in com-
parable muscle movements between these two groups for each expres-
sion (see coded action units for each facial expression in Table S1 in
the online supplemental materials). Based on a pilot study (see Fang
et al., 2021), we chose the frame of each ADFES stimulus that best
matched the intensity of the corresponding Asian stimulus.
To further examine whether the stimuli were perceived similarly

by Chinese and Canadian observers, 84 Asian Chinese participants
(Mage= 20.46; 43 women) and 69 White Canadian participants
(Mage= 21.62; 43 women) judged the perceived positivity and neg-
ativity (How positive/negative does the person feel?) of the four
emotions (anger, fear, low-intensity, and high-intensity smiles) for
all actors (Fang et al., 2021). No differences were found between
Chinese and Canadian participants’ evaluations of any of the emo-
tions except anger; with anger being rated more positively by
Chinese than Canadian participants (we return to this point in the
General Discussion). See Table S2 in the online supplemental mate-
rials for an Emotion× Target Race× Participant Culture mixed-
design analysis of variance on positivity ratings (the mean of both
positivity and negativity [reversed-scored] items) and Table S3 in
the online supplemental materials for Chinese and Canadian partic-
ipants’ positivity ratings on each emotion. Together these findings
indicate, for the most part, that the evaluative judgments of the stim-
uli did not differ across Chinese and Canadian groups.
To create clips of expressions changing from one emotion to

another, the selected static emotional expressions for each actor as
past and current emotions were imported in Fantamorph5 (http://
www.fantamorph.com) to simulate natural changes in facial expres-
sions. Each morphed clip consisted of 26 frames that were presented
at the speed of 30 frames per second (Ambadar et al., 2005; Sato &
Yoshikawa, 2004), with a 600 ms exposure time of the past emotion
and current emotion frames (Hoffmann et al., 2010). Each clip lasted
2,000 ms. This methodology was used to create 16 clips for

Experiment 1 with four Asian and four White actors each displaying
low-intensity smiles transitioning to anger or high-intensity smiles; 16
clips for Experiment 2 with four Asian and fourWhite actors each dis-
playing high-intensity smiles transitioning to anger or low-intensity
smiles; and 16 clips for Experiment 3 with four Asian and four
White actors each displaying anger expressions transitioning to fear
or high-intensity smiles. See Figure 2 for an illustration. Examples
of these changing emotional expressions are available at https://osf
.io/px7zn/.

Experiment 1

In Experiment 1, Chinese and Canadian participants were pre-
sented with Asian and White faces depicting expressions changing
from low-intensity smiles to high-intensity smiles and from low-
intensity smiles to anger. We predicted an assimilation effect in
which low-intensity smiles would be judged more positively when
followed by high-intensity smiles than when followed by anger
expressions. Furthermore, we predicted that the impact of current
emotional expressions on the evaluation of past expressions would
be greater for Chinese than Canadian participants.

Method

Participants and Design

To maximize power, we used a 2 (Target Race: Asian vs.
White)× 2 (Current Emotion: High-intensity Smiles vs. Anger)× 2
(Participant Culture: Chinese vs. Canadian) mixed design, with
the first two variables as within-subjects factors and participant
culture as a between-subjects factor. Based on the sample sizes of
previous studies examining cultural differences in sensitivity to con-
text (see Masuda, 2017, for a review), we sought to recruit approx-
imately 70 participants from each culture. The final sample consisted
of 72 White Canadian-born students (Mage= 18.86, SD= 3.01; 61
women, 11 men) recruited from a university in Canada who received

Figure 2
Examples of Facial Expressions Changing From (a) Low-Intensity
Smiles to Anger and (b) Low-Intensity Smiles to High-Intensity
Smiles

a) Low-intensity smiles–to–anger

b) Low–to–high-intensity smiles 

Past Emotion Current Emotion

0 2000 ms
26 frames

Note. Although each clip included 26 frames of expressions morphing
from past to current expressions, only four midrange expressions are pre-
sented in this figure for demonstration purposes. Images of faces are
taken with permission from the ADFES database (Van Der Schalk et al.,
2011). See the online article for the colour version of this figure.

FANG, LIU, AND KAWAKAMI216

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp
http://www.fantamorph.com
http://www.fantamorph.com
http://www.fantamorph.com
http://www.fantamorph.com
https://osf.io/px7zn/
https://osf.io/px7zn/


course credit for their participation and 72 Asian Chinese-born stu-
dents (Mage= 19.72, SD= 1.08; 61 women, 11 men) recruited from
a university in Chinawho received CAD $2 (CNY ¥10) for their par-
ticipation (collected in 2019). A sensitivity analysis using G*Power
(Faul et al., 2007) showed that our final sample could detect effects
of f= .236 (ηp

2= .053) for the critical Current Emotion× Participant
Culture interaction with .80 power (α= .05).

Stimuli and Procedure

The stimuli consisted of 16 clips of emotional transitions described
in the Creation of Stimuli section with four Asian and four White
actors depicting expressions changing from low-intensity smiles to
high-intensity smiles and from low-intensity smiles to anger.
Participants were tested on computers in individual cubicles with a
custom-written PsychoPy program (Peirce, 2007).
Each trial started with a fixation cross displayed in the center of the

screen for 500 ms, followed by a clip of emotional transitions for
2,000 ms. Participants were seated approximately 60 cm from the
screen, and the clips subtended 8°× 12° of their visual angles.
After the clip (including the last frame) disappeared from the screen,
participants were instructed to judge the positivity or negativity of the
past expression shown in the clip (How positive/negative did this per-
son feel at the beginning of the clip?). They had to complete a total of
32 trials (16 clips× 2 judgments), divided into two blocks. Trials
were presented in a random order for each participant. Half of the
participants completed positivity judgments first while the other
participants completed negativity judgments first. Participants were
instructed to provide their response by moving a slider ranging from
0 (not at all) to 100 (extremely). Participants initially completed
four practice trials.
In all three experiments, instructions were presented in English

for the Canadian participants and translated into Mandarin for the
Chinese participants bymeans of a standard translation/back-translation
procedure. The measures and procedures were approved by the ethics
committees at York University and Anshun University, respectively.

Transparency and Openness

For all experiments, we report how we determined our sample
size, all manipulations, and all measures. All data, analysis code,
and research materials are available at https://osf.io/px7zn/. Data
were analyzed using R, Version 4.1.0 (R Core Team, 2020), the
package ggplot2, Version 3.3.5 (Wickham, 2016), and the package
ez, Version 4.4-0 (Lawrence, 2016). This study’s designs and their
analyses were not preregistered.

Results

First, all responses to the negative ratings were reverse scored
before computing a composite score by taking the mean of positi-
vity and recoded negativity items,1 with higher scores indicating
greater positivity. A 2 (Target Race: Asian vs. White)× 2 (Current
Emotion: High-intensity Smiles vs. Anger)× 2 (Participant Culture:
Chinese vs. Canadian) mixed-design ANOVA was conducted on
these composite scores, see Table 1. Target race and current emotion
were within-subjects variables and participant culture was a between-
subjects variable.
The main effects of target race, F(1, 142)= 41.25, p, .001,

ηp
2= .225, 90% CI [0.131, 0.317] and participant culture,

F(1, 142)= 77.16, p, .001, ηp
2= .352, [0.249, 0.440] were signifi-

cant. Low-intensity smiles of White targets (M= 60.98, SD=
10.48) were rated more positively than those of Asian targets
(M= 57.25, SD= 9.81) and Canadian participants (M= 64.76,
SD= 8.38) evaluated low-intensity smiles more positively than
Chinese participants (M= 53.47, SD= 6.97). Furthermore, the
main effect of current emotion was significant, F(1, 142)= 83.16,
p, .001, ηp

2= .369, 90% CI [0.267, 0.456]. In accordance with
the predicted assimilation effect, past low-intensity smiles were eval-
uated more positively when followed by current high-intensity
smiles (M= 68.64, SD= 12.11) than when followed by current
anger expressions (M= 49.59, SD= 19.81).

Importantly, this assimilation effect was qualified by the predicted
two-way interaction of current emotion and participant culture,
F(1, 142)= 20.38, p, .001, ηp

2= .125, 90% CI [0.052, 0.211], see
Figure 3. Chinese participants rated low-intensity smiles more
positively when followed by high-intensity smiles (M= 67.72,
SD= 13.51) than when followed by anger expressions (M= 39.23,
SD= 17.66), t(71)= 8.58, p, .001, Cohen’s d= 1.01, 95% CI
[0.72, 1.29]. Although Canadian participants also rated low-intensity
smiles more positively when followed by high-intensity smiles
(M = 69.57, SD= 10.54) than when followed by anger expressions
(M= 59.94, SD= 16.15), t(71)= 3.79, p, .001, Cohen’s d=
0.45, 95% CI [0.20, 0.69], this effect was considerably smaller. As
expected based on the significant interaction of current emotion
by participant culture, an independent t-test indicated that the differ-
ence score related to ratings of low-intensity smiles-to-anger and low-
intensity smiles-to-high-intensity smiles for Chinese participants
(Mdiff= 28.49, SD= 28.18) was larger than that for Canadian partic-
ipants (Mdiff= 9.62, SD= 21.52), t(142)= 4.51, p, .001, Cohen’s
d= 0.75, 95% CI [0.42, 1.09]. These findings suggest that Chinese
compared to Canadian participants showed larger assimilation effects.
Furthermore, although the interaction of current emotion and partici-
pant culture can also be decomposed by current emotion, because it
was not central to our primary hypotheses, we reported analyses
related to the influence of different participant cultures on the percep-
tion of current emotions in the online supplemental materials.

In summary, the results of Experiment 1 provide initial support that
perceivers assimilate evaluations of past expressions to match the
valence of subsequent emotional expressions, even in relatively
short emotional transitions. In particular, past low-intensity smiles
were judged more positively when followed by current high-intensity
smiles than when followed by current anger expressions. Furthermore,
this effect was larger for Chinese than Canadian perceivers.

Experiment 2

Our primary goal in Experiment 2 was to conceptually replicate the
results of Experiment 1 using past positive expressions with less
ambiguous connotations (i.e., high-intensity smiles). In accordance
with our initial results, we expected that high-intensity smiles would
be judged more positively when followed by low-intensity smiles
than when followed by anger expressions and that these assimilation
effects would be larger for Chinese than Canadian perceivers.

1 In all three experiments, separate analyses for positivity and negativity
ratings were conducted and described in Table S4 in the online supplemental
materials. The pattern of results for all studies was conceptually similar to the
findings reported in the main text.
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Method

Participants and Design

Based on the effect size of the Current Emotion× Participant
Culture interaction in Experiment 1 (ηp

2= .125), a priori power anal-
ysis using G*Power (Faul et al., 2007) indicated that only 30 partic-
ipants from each culturewere needed to achieve .80 power (α= .05).

However, given available research resources and our goal to run a
highly powered replicable study, we planned to recruit 60 partici-
pants from each culture. The final sample consisted of 62 White
Canadian-born students (Mage= 19.76, SD= 3.32; 45 women, 17
men) recruited from a Canadian university who received course
credit for their participation and 60 Asian Chinese-born students
(Mage= 19.90, SD= 0.92; 41 women, 19 men) recruited from a uni-
versity in China who received CAD $2 (CNY ¥10) for their partic-
ipation (collected in 2020).

Stimuli and Procedure

The stimuli consisted of 16 clips of emotional transitions
described in the Stimuli Creation section, with four Asian and
four White actors providing expressions that changed from high-
intensity smiles to low-intensity smiles or from high-intensity smiles
to anger. In accordance with the procedure in Experiment 1, partic-
ipants completed four practice trials, followed by 32 trials in which
they rated the positivity and negativity of the past expression in 16
clips.

Results

In accordance with the analyses in Experiment 1, we computed a
composite score by taking the mean of both positivity and reverse-
scored negativity items, with higher scores indicating greater positiv-
ity. Next, we conducted a 2 (Target Race: Asian vs. White)× 2
(Current Emotion: Low-intensity Smiles vs. Anger)× 2 (Participant
Culture: Chinese vs. Canadian) mixed-design ANOVA on these com-
posite scores. Target race and current emotion were within-subjects
variables and participant culture was a between-subjects variable,
see Table 1.

Figure 3
Perceived Positivity of Past Low-Intensity Smiles as a Function of
Current Expression and Participant Culture in Experiment 1

Note. The violin plot outlines illustrate kernel probability density, with
the width of the outlined area representing the proportion of the data at a
given value. The boxplots indicate the median and quartiles with whiskers
marking 1.5 times the interquartile range.

Table 1
Target Race×Current Emotion× Participant Culture Mixed-Design Analysis of Variance for Perceived Positivity
of Past Expressions in Experiments 1, 2, and 3

Experiment Effect F df p ηp
2

Experiment 1
Low-intensity smiles as past emotion

Target race (T) 41.25 (1, 142) ,.001 0.225
Current emotion (C) 83.16 (1, 142) ,.001 0.369
Participant culture (P) 77.16 (1, 142) ,.001 0.352

T×C 0.14 (1, 142) .706 0.001
T× P 0.11 (1, 142) .746 0.001
C× P 20.38 (1, 142) ,.001 0.125

T×C× P 0.33 (1, 142) .567 0.002

Experiment 2
High-intensity smiles as past emotion

Target race (T) 1.39 (1, 120) .241 0.011
Current emotion (C) 52.42 (1, 120) ,.001 0.304
Participant culture (P) 95.59 (1, 120) ,.001 0.443

T×C 0.64 (1, 120) .426 0.005
T× P 14.76 (1, 120) ,.001 0.110
C× P 14.89 (1, 120) ,.001 0.110

T×C× P 0.50 (1, 120) .480 0.004

Experiment 3
Anger as past emotion

Target race (T) 6.23 (1, 118) .014 0.050
Current emotion (C) 21.83 (1, 118) ,.001 0.156
Participant culture (P) 88.28 (1, 118) ,.001 0.428

T×C 0.41 (1, 118) .523 0.003
T× P 22.79 (1, 118) ,.001 0.162
C× P 16.76 (1, 118) ,.001 0.124

T×C× P 2.84 (1, 118) .095 0.023

Note. Bold font indicates that the effect was significant at the p, .05 level.
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Although the main effect of target race was not significant,
F(1, 120)= 1.39, p= .240, ηp

2= .011, 90% CI [0.000, 0.061], the
main effect of participant culture was significant, F(1, 120)=
95.59, p, .001, ηp

2= .443, 90% CI [0.334, 0.529]. Canadian partic-
ipants (M= 78.59, SD= 15.62) evaluated past high-intensity smiles
more positively than Chinese participants (M= 53.37, SD= 12.65).
Furthermore, the main effect of current emotion was significant,
F(1, 120)= 52.42, p, .001, ηp

2= .304, 90% CI [0.194, 0.401]. In
accordancewith the predicted assimilation effect, past high-intensity
smiles were rated more positively when followed by current low-
intensity smiles (M= 72.45, SD= 15.01) than when followed by
current anger expressions (M= 59.93, SD= 26.54).
Importantly, this effect was qualified by the expected current emo-

tion by participant culture interaction, F(1, 120)= 14.89, p, .001,
ηp
2= .110, 90% CI [0.037, 0.201], see Figure 4. In accordance with
the analytic strategy in Experiment 1, we examined the effect of cur-
rent emotion in each culture. Chinese participants rated high-intensity
smiles more positively when followed by low-intensity smiles (M=
63.05, SD= 13.07) than when followed by anger expressions (M=
43.70, SD= 19.75), t(59)= 6.83, p, .001, Cohen’s d= 0.88, 95%
CI [0.58, 1.18]. Although Canadian participants also rated high-
intensity smiles more positively when followed by low-intensity
smiles (M= 81.54, SD= 10.52) thanwhen followed by anger expres-
sions (M= 75.64, SD= 22.57), t(61)= 2.86, p= .006, Cohen’s d=
0.36, 95% CI [0.10, 0.62], this effect was considerably smaller. As
expected based on the significant interaction of current emotion by
participant culture, an independent t-test indicated that the difference
score related to ratings of high-intensity smiles-to-anger and high-
intensity smiles-to-low-intensity smiles for Chinese participants
(Mdiff= 19.36, SD= 21.96) was larger than that for Canadian partic-
ipants (Mdiff= 5.90, SD= 16.23), t(120)= 3.86, p, .001, Cohen’s
d= 0.70, 95% CI [0.33, 1.07]. These findings suggest that Chinese
compared to Canadian participants showed larger assimilation effects.
We also decomposed the current emotion and participant culture

interaction by each current emotion and reported these effects in the
online supplemental materials. Furthermore, although the target race
by participant culture interaction was also significant, because it
was not central to our primary hypotheses, we also reported and
decomposed this interaction in the online supplemental materials.

In summary, the pattern of results in Experiment 2 conceptually
replicated our initial findings even though an alternative past emotion
with a less ambiguous meaning was used. Specifically, participants
rated past high-intensity smiles more positively when they were fol-
lowed by current low-intensity smiles than by current expressions of
anger. Furthermore, these assimilation effects were again more pro-
nounced for Chinese compared to Canadian participants.

Experiment 3

Our primary goal in Experiment 3 was to extend these initial find-
ings by examining Canadian and Chinese participants’ evaluations
of past negative rather than positive expressions. Once again, we pre-
dicted an assimilation effect in which past expressions of anger
would be judged more negatively when followed by current expres-
sions of fear than when followed by current high-intensity smiles.
Furthermore, Chinese perceivers were expected to show larger
assimilation effects than Canadian perceivers.

Method

Participants and Design

Using the smallest effect size of the Current Emotion×
Participant Culture interaction in the previous two experiments
(i.e., ηp

2= .110 in Experiment 2), a priori power analysis indicated
that 34 participants from each culture were needed to achieve .80
power (α= .05). Given available research resources and our goal
to conduct a high-powered replication study, we planned to recruit
60 participants in each culture. The current final sample consisted
of 60 White Canadian-born students (Mage= 20.55, SD= 4.62; 51
women, nine men) recruited from a university in Canada who partic-
ipated for course credits and 60 Asian Chinese-born students
(Mage= 19.92, SD= 1.05; 51 women, nine men) recruited from a
university in China who received CAD $2 (CNY ¥10) for participa-
tion (collected in 2020).

Stimuli and Procedure

The stimuli consisted of 16 clips of emotional transitions
described in the Creation of Stimuli, with four Asian and four
White actors depicting expressions changing from anger to fear or
from anger to high-intensity smiles. Participants first completed
four practice trials, followed by 32 trials in which they rated the pos-
itivity and negativity of the past expression in each clip.

Results

In accordance with the earlier experiments, we computed the mean
of all positivity and reverse-scored negativity items, with higher
scores indicating greater positivity. A2 (Target Race: Asian vs.
White)× 2 (Current Emotion: High-intensity Smiles vs. Fear)× 2
(Participant Culture: Chinese vs. Canadian) mixed-design ANOVA
was conducted on these composite scores. Target race and current

Figure 4
Perceived Positivity of Past High-Intensity Smiles as a Function of
Current Expression and Participant Culture in Experiment 2

Note. The violin plot outlines illustrate kernel probability density, with
the width of the outlined area representing the proportion of the data at a
given value. The boxplots indicate the median and quartiles with whiskers
marking 1.5 times the interquartile range.

EVALUATING PAST FACIAL EXPRESSIONS ACROSS CULTURES 219

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/emo0001263.supp
https://doi.org/10.1037/emo0001263.supp


emotion were within-subjects variables and participant culture was a
between-subjects variable, see Table 1.
The main effects of target race, F(1, 118)= 6.23, p= .014,

ηp
2= .050, 90% CI [0.006, 0.126] and participant culture,
F(1, 118)= 88.28, p, .001, ηp

2= .428, [0.316, 0.516], were signifi-
cant. Past expressions of anger were evaluated more positively on
White targets (M= 37.27, SD= 16.86) than Asian targets (M=
35.51, SD= 14.51), and Chinese participants (M= 46.27, SD=
9.43) evaluated anger expressions more positively than Canadian par-
ticipants (M= 26.51, SD= 13.27). Furthermore, the main effect
of current emotion was significant, F(1, 118)= 21.83, p, .001,
ηp
2= .156, 90% CI [0.067, 0.253]. The pattern of results supports
the predicted assimilation effect, with past expressions of anger
being evaluated more positively when followed by current high-
intensity smiles (M= 40.18, SD= 21.06) than when followed by cur-
rent fear expressions (M= 32.60, SD= 13.97).
In accordance with the results of Experiments 1 and 2, this assim-

ilation effect was qualified by participant culture. The current emo-
tion by participant culture interaction was significant, F(1, 118)=
16.76, p, .001, ηp

2= .124, 90% CI [0.045, 0.218], see Figure 5.
Chinese participants evaluated past expressions of anger more pos-
itively when followed by current high-intensity smiles (M= 53.38,
SD= 16.44) than when followed by current expressions of fear
(M= 39.15, SD= 12.35), t(59)= 4.98, p, .001, Cohen’s d=
0.64, 95% CI [0.36, 0.92], see Figure 5. Notably, Canadian partici-
pants did not differ in their evaluations of past expressions of anger
when followed by current high-intensity smiles (M= 26.98, SD=
16.43) or by current expressions of fear (M= 26.04, SD= 12.40),

t(59)= 0.61, p= .544, Cohen’s d= 0.08, 95% CI [−0.18, 0.33].
Analyses examining the effect of culture for each current emotion
separately are reported in the online supplemental materials. We
also reported and decomposed a significant target race by participant
culture interaction that was not central to our primary hypotheses in
the online supplemental materials.

In summary, despite the use of past negative (anger) rather than
positive (low- and high-intensity smiles) expressions, the pattern
of findings in Experiment 3 conceptually replicated the earlier
effects. In general, past expressions of anger were judged as more
negative when followed by current expressions of fear than when
followed by high-intensity smiles. Furthermore, these assimilation
effects were once again larger for Chinese compared to Canadian
participants. It is notable, however, that this effect was not signifi-
cant for Canadian participants. Although the absence of an assimi-
lation effect in Canadian participants was unexpected (to be
discussed further in the General Discussion), these findings provide
additional evidence that Chinese participants are more influenced by
temporal emotional contexts than Canadian participants.

General Discussion

In summary, compared to when the current expression was neg-
ative, participants rated past low-intensity smiles (Experiment 1)
and high-intensity smiles (Experiment 2) more positively when
the current expression was positive. Likewise, compared to
when the current expression was positive, participants rated
anger (Experiment 3) more negatively when the current

Figure 5
Perceived Positivity of Past Anger Expressions as a Function of Current Expression and
Participant Culture in Experiment 3

Note. The violin plot outlines illustrate kernel probability density, with the width of the outlined area repre-
senting the proportion of the data at a given value. The boxplots indicate themedian and quartiles with whiskers
marking 1.5 times the interquartile range.
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expression was negative. That is, an assimilation effect was found
in all three experiments—when presented with changing expres-
sions, the evaluation of the valence of past emotions was shifted
in the direction of the valence of current emotions.
It is notable that these cultural differences in assimilation effects

cannot simply be attributed to cultural differences in the perception
of different current expressions. As indicated in the section on the
creation of stimuli, although Chinese participants rated static expres-
sions of anger more positively than Canadian participants, the two
groups did not differ in their ratings of any other emotions. The
differences in the positivity ratings between the static anger expres-
sions and the static high-intensity smiles (Experiment 1) and
between the static anger expressions and the static low-intensity
smiles (Experiment 2) were thus smaller for Chinese compared to
Canadian participants. If cultural differences in assimilation effects
were simply caused by perceptual differences between current high-/
low-intensity smiles and current anger expressions across cultures,
then smaller differences between the two changing expressions
would be expected for Chinese compared to Canadian participants.
Our findings, however, indicate larger assimilation effects by
Chinese participants.
The current pattern of results is distinct from previous studies that

have found a contrasting effect of past expressions on the perception
of current expressions (Fang et al., 2021), suggesting that judging cur-
rent and past facial expressions are distinct processes. Mechanisms
driving the contrast effects of past expressions on evaluations of cur-
rent expressions are likely related to perceptual processes (see Fang
et al., 2021), whereas mechanisms driving the assimilation effects
of current expressions on evaluations of past expressions are related
to memory processes. To judge the valence of expressions that
occurred in the recent past, participants first need to recall the past
expressions. Previous work has shown that although memories for
emotions are fairly accurate, they are also subject to systematic biases
(Levine & Safer, 2002). In particular, people tend to use their current
feelings about past events to infer what they must have felt when those
events first occurred. This type of assimilation effect has been found
not only in memories for emotions but also memories for attitudes
(Ross et al., 1981), others’ faces (Loftus & Greene, 1980), and factual
events (Snyder & Uranowitz, 1978). Applying these findings to the
evaluation of past emotions in changing facial expressions provide
evidence that current emotions serve as a filter for observers to recon-
struct the past emotions.
In addition, when viewing changing facial expressions, partici-

pants may be motivated to not simply rely on the target facial expres-
sions but to also use additional information from the situation. In the
present case, this information may be current or past expressions.
Whereas participants who judge a current emotion might be moti-
vated to confirm their judgment by comparing it with the past emo-
tion (resulting in contrast effects), participants who judge a past
emotionmight be motivated to rely on the current emotion to retrieve
and recognize the past emotion (resulting in assimilation effects).
Although the purpose of the present experiments was not to investi-
gate the underlying mechanisms of the assimilation effect, we rec-
ommend future research systematically examine the proposed
possibilities.
More importantly, the present research did find that these assimi-

lation effects were culturally moderated, with Chinese participants
showing stronger effects than Canadian participants. These results
are consistent with previous findings that Chinese participants

were more susceptible to temporal emotional context than partici-
pants from Western cultures such as Canada (Fang et al., 2021),
and suggest that cultural differences in attention to contexts may
play an important role in the processing of changing expressions.
Specifically, given that Easterners attend more to the context than
Westerners (related to the more holistic thinking of Easterners and
the more analytical thinking of Westerners; Choi et al., 2007;
Cohen & Kitayama, 2019; Masuda et al., 2008), Easterners would
take past and present temporal emotional contexts more into account
than Westerners when judging facial expressions.

On the other hand, we are aware that cultural differences in toler-
ance of contradiction (related to the more dialectical thinking of
Easterners compared to Westerners; Cohen & Kitayama, 2019;
Peng & Nisbett, 1999) would have predicted a different pattern. In
particular, given that Easterners are often characterized as dialectical
thinkers and show more tolerance of contradictory thoughts, emo-
tions, and behaviors andWesterners typically look to reconcile incon-
sistencies and are more disturbed by discrepancies (Ji et al., 2001;
Peng & Nisbett, 1999; Spencer-Rodgers et al., 2004, 2010), one
might expect that Westerners would be more likely to modify their
construal of past emotions to be more in line with their current emo-
tions. In contrast, Easterners might show less pronounced assimilation
effects because they feel more comfortable with discrepancies
between past and current emotional expressions. Although explor-
atory, the present findings do not provide evidence for this tolerance
of contradiction account of the impact of current emotions on past
emotion perceptions but rather for a context sensitivity account.
Specifically, Chinese compared to Canadian participants consistently
demonstrated greater assimilation effects in which distinct current
emotions had a larger impact on the evaluation of past emotions.
These findings suggest greater attention to temporal contexts by
Easterners rather than greater tolerance of contradiction.

Other Interesting Findings and Remaining Questions

Although the impact of current expressions on the evaluation of
past expressions was significant in all three experiments, the size of
the effects decreased in each subsequent study, from low-intensity
smiles (ηp

2= .369) to high-intensity smiles (ηp
2= .304) to anger

expressions (ηp
2= .156). One potential reason for these decreasing

effects may be related to the ambiguity of past expressions. When
facial expressions are more ambiguous or less intense, contextual
information or perceiver characteristics may have a larger impact
(Hehman et al., 2017). While smiles may be ubiquitous in daily
life, they can be interpreted in many ways and their meaning is
often not obvious (Hess et al., 2002; Niedenthal et al., 2010;
Rychlowska et al., 2017). Therefore, the interpretation of smiles, espe-
cially low-intensity smiles (Ambadar et al., 2005, 2009; Hess et al.,
1997), may be more likely to be influenced by contextual information.
In contrast, the meaning of anger expressions is relatively clear, unam-
biguously conveying negative feelings. Moreover, compared to
smiles, anger may benefit from more efficient, rapid processing
because of its biological significance as a threatening expression
(Hansen & Hansen, 1988; Vuilleumier, 2002). Judgments of past
anger may therefore be less influenced by subsequent expressions
compared to past low-intensity smiles or past high-intensity smiles.
Notably, while current expressions influenced Canadians’ judgments
of past smiles of both intensities, they did not impact their interpreta-
tion of past anger.
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If the interpretation of past emotions with ambiguous meanings is
indeed more influenced by current emotions, can we apply the same
reasoning to stronger assimilation effects by Chinese participants
when interpreting past emotions? That is, compared to Canadian
individuals, are emotional concepts more ambiguous and less cate-
gorical for Chinese individuals, and therefore their construal of
past expressions is more influenced by temporal emotional contexts?
Recent research provides some evidence that this might be the case
(Fang et al., 2018; Wood et al., 2016). In particular, Chinese com-
pared to Dutch participants were more likely to perceive mixed emo-
tions in facial expressions (Fang et al., 2019). For example, when
viewing anger expressions, in addition to anger, Chinese observers
tended to perceive fear and disgust to a greater degree than the
Western observers. Furthermore, Chinese individuals also expressed
emotions in less distinct ways than Dutch individuals (Fang et al.,
2022). In particular, Chinese relative to Dutch participants used
more similar facial movements to express different emotions and/
or used more variable facial movements to express the same emo-
tion. In addition to facial expressions, East Asians also reported
more complex emotional experiences in the same situation or during
the same time period than Westerners (Grossmann & Ellsworth,
2017; Miyamoto et al., 2010). In the present research, because emo-
tional expressions may be more ambiguous and less categorical for
Chinese participants, they may take temporal contexts more into
account in the present research when interpreting past emotions
than Canadian participants. Future research, however, is necessary
to more directly explore this possibility.
We also recommend two further avenues for future research. First,

in addition to the perception of facial expressions, researchers might
consider investigating whether people from Eastern cultures are also
more impacted by temporal contexts in other domains, such as eval-
uating others’ emotional experiences, attitudes, behaviors, and per-
sonalities. For example, do observers from China compared to
Canada take people’s present actions more into account when judg-
ing targets’ past actions? Second, future research might extend the
current work on the influence of current emotions on the reconstruc-
tion of past emotions by examining the influence of future expecta-
tions on the evaluation of current emotions. Would participants
assimilate or contrast the interpretation of current emotions to a
future scenario and would this effect be stronger for people from
Eastern than Western cultures?

Constraints on Generality

In addition to the limitations already mentioned in the previous
sections, we note two other limitations in the current research.
First, although changing expressions generated usingmorph are con-
sidered natural and are often used in dynamic emotion studies (e.g.,
Sacharin et al., 2012; Sato & Yoshikawa, 2004), they do not neces-
sarily accurately reflect natural changes in emotion. Specifically,
changing expressions generated using morph involve the simultane-
ous movement of facial components, but different facial components
of real-life changing expressions may change in different orders and
speeds. Future research could further improve ecological validity by
including spontaneous changing expressions.
Second, although we used facial expressions of actors from both

cultures as experimental materials, the emotional expressions of actors
in both cultures were based on Western prototypes. Furthermore, in
the present research, we only studied two cultures, Chinese and

Canadian. Therefore, the current findings cannot necessarily be gen-
eralized to other facial expressions and other populations. Despite
these limitations, the current results raise important questions about
the influence of culture and current emotions on the evaluation of
past emotions.

Implications

When interacting with others, we often need to not only pay atten-
tion to the current expression of our communication partners, but also
to their past expressions. Evaluating past expressions can help us bet-
ter understand the emotions, behaviors, and intentions of others, and
can influence our response. For example, the negotiator determines
the next round of bids based on whether the recipient’s past expres-
sions differ from their current expressions and the direction of such
changes; the clinical psychologist is concerned with changes in the
client’s past and current expressions to assess the psychological
impact of the conversation on the client. Notably, however, our mem-
ory for past expressions is not a direct reflection of those facial cues
and as demonstrated in the current studies can be influenced by current
emotional expressions. In particular, the assimilation effect produced
by current expressions causes us to underestimate the heterogeneity of
past and current expressions, which leads to biased evaluations of the
changes. On the other hand, however, this assimilation effect may be
an effective coping strategy that allows us to alter the past to fit the pre-
sent (Johnson & Sherman, 1990; Levine et al., 2009). In particular,
the bias in the recall of past emotions makes it possible for decisions
to be guided by recent and relevant emotions and promote effective
coping.

Deeply influenced by the philosophical ideas of Confucianism
and Taoism, Chinese people understand the world as a swirl of
Ying and Yang, and seek the best answers not through extreme state-
ments but through emphasis on the Golden Mean (or zhong yong;
Cohen & Kitayama, 2019; Peng & Nisbett, 1999). These principles
encourage individuals to maintain an assimilating and harmonious
attitudes toward their own judgments. We believe that these tradi-
tional Chinese philosophical ideas still influence the way contempo-
rary members’ attitudes toward judgment. As the present research
shows, when evaluating past facial expressions, Easterners are
more likely thanWesterners to incorporate past emotions into current
emotions. This stronger assimilation effect in Easterners may bring
more benefits or risks in different contexts.

Conclusions

Complementing previous work on East–West differences on the
impact of temporal emotional context on judgments of current
expressions (Fang et al., 2021), the present findings suggest that
Easterners are more likely than Westerners to incorporate informa-
tion from temporal emotional context when judging past facial
expressions as well. Extending previous work on cultural differences
related to the impact of concurrent contexts (Masuda et al., 2008,
2012), these findings provide new evidence that Easterners’ percep-
tions of others’ emotional expressions are more strongly influenced
by temporal context than Westerners’ perceptions. Understanding
how temporal emotional contexts can influence emotion perception
in people from Eastern relative to Western cultures provide us with
important baseline information on appreciating and improving com-
munication across cultures.

FANG, LIU, AND KAWAKAMI222

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.



References

Ambadar, Z., Cohn, J. F., & Reed, L. I. (2009). All smiles are not created
equal: Morphology and timing of smiles perceived as amused, polite,
and embarrassed/nervous. Journal of Nonverbal Behavior, 33(1), 17–34.
https://doi.org/10.1007/s10919-008-0059-5

Ambadar, Z., Schooler, J. W., & Cohn, J. F. (2005). Deciphering the enig-
matic face: The importance of facial dynamics in interpreting subtle facial
expressions. Psychological Science, 16(5), 403–410. https://doi.org/10
.1111/j.0956-7976.2005.01548.x

Barrett, L. F., Mesquita, B., Ochsner, K. N., & Gross, J. J. (2007). The expe-
rience of emotion. Annual Review of Psychology, 58(1), 373–403. https://
doi.org/10.1146/annurev.psych.58.110405.085709

Bould, E., Morris, N., & Wink, B. (2008). Recognising subtle emotional
expressions: The role of facial movements. Cognition & Emotion, 22(8),
1569–1587. https://doi.org/10.1080/02699930801921156

Chen, L. F., & Yen, Y. S. (2007). Taiwanese facial expression image data-
base. Brain Mapping Laboratory, Institute of Brain Science, National
Yang-Ming University.

Choi, I., Koo,M., &Choi, J. A. (2007). Individual differences in analytic ver-
sus holistic thinking. Personality and Social Psychology Bulletin, 33(5),
691–705. https://doi.org/10.1177/0146167206298568

Cohen, D., & Kitayama, S. (Eds.). (2019). Handbook of cultural psychology
(2nd ed.). The Guilford Press.

Eich, E., Reeves, J. L., Jaeger, B., & Graff-Radford, S. B. (1985). Memory
for pain: Relation between past and present pain intensity. Pain, 23(4),
375–380. https://doi.org/10.1016/0304-3959(85)90007-7

Ekman, P. (2003). Darwin, deception, and facial expression. Annals of the
New York Academy of Sciences, 1000(1), 205–221. https://doi.org/10
.1196/annals.1280.010

Ekman, P., Friesen, W. V., & Hager, J. (2002). Emotional facial action cod-
ing system. Manual and investigators guide. CD-ROM.

Fang, X., Sauter, D. A., Heerdink, M.W., & van Kleef, G. A. (2022). Culture
shapes the distinctiveness of posed and spontaneous facial expressions of
anger and disgust. Journal of Cross-Cultural Psychology, 53(5), 471–487.
https://doi.org/10.1177/00220221221095208

Fang, X., Sauter, D. A., & Van Kleef, G. A. (2018). Seeing mixed emotions:
The specificity of emotion perception from static and dynamic facial
expressions across cultures. Journal of Cross-Cultural Psychology,
49(1), 130–148. https://doi.org/10.1177/0022022117736270

Fang, X., Van Kleef, G. A., Kawakami, K., & Sauter, D. A. (2021). Cultural
differences in perceiving transitions in emotional facial expressions:
Easterners show great contrast effects than Westerners. Journal of
Experimental Social Psychology, 95, Article 104143. https://doi.org/10
.1016/j.jesp.2021.104143

Fang, X., Van Kleef, G. A., & Sauter, D. A. (2019). Revisiting cultural dif-
ferences in emotion perception between easterners and westerners:
Chinese perceivers are accurate, but see additional non-intended emotions
in negative facial expressions. Journal of Experimental Social Psychology,
82, 152–159. https://doi.org/10.1016/j.jesp.2019.02.003

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* Power 3: A
flexible statistical power analysis program for the social, behavioral, and
biomedical sciences. Behavior Research Methods, 39(2), 175–191.
https://doi.org/10.3758/BF03193146

Grossmann, I., & Ellsworth, P. C. (2017).What are mixed emotions and what
conditions foster them? Life-span experiences, culture and social aware-
ness. Current Opinion in Behavioral Sciences, 15, 1–5. https://doi.org/
10.1016/j.cobeha.2017.05.001

Hansen, C. H., & Hansen, R. D. (1988). Finding the face in the crowd: An
anger superiority effect. Journal of Personality and Social Psychology,
54(6), 917–924. https://doi.org/10.1037/0022-3514.54.6.917

Hehman, E., Sutherland, C., Flake, J. K., & Slepian, M. L. (2017). The
unique contributions of perceiver and target characteristics in person per-
ception. Journal of Personality and Social Psychology, 113(4), 513–529.
https://doi.org/10.1037/pspa0000090

Hess, U., Beaupré, M., & Cheung, N. (2002). Who to whom and why – Cul-
tural differences and similarities in the function of smiles. In M. Abel
(Ed.), An empirical reflection on the smile (pp. 187–216). The Edwin
Mellen Press.

Hess, U., Blairy, S., & Kleck, R. E. (1997). The intensity of emotional facial
expressions and decoding accuracy. Journal of Nonverbal Behavior, 21(4),
241–257. https://doi.org/10.1023/A:1024952730333

Hoffmann, H., Traue, H. C., Bachmayr, F., & Kessler, H. (2010). Perceived
realism of dynamic facial expressions of emotion: Optimal durations for
the presentation of emotional onsets and offsets. Cognition & Emotion,
24(8), 1369–1376. https://doi.org/10.1080/02699930903417855

Holmberg, D., & Holmes, J. G. (1994). Reconstruction of relationship mem-
ories: A mental models approach. In N. Schwarz & S. Sudman
(Eds.), Autobiographical memory and the validity of retrospective reports
(pp. 267–288). Springer.

Hsu, S. M., & Young, A. (2004). Adaptation effects in facial expression rec-
ognition. Visual Cognition, 11(7), 871–899. https://doi.org/10.1080/
13506280444000030

Hubbard, T. L. (2005). Representational momentum and related displace-
ments in spatial memory: A review of the findings. Psychonomic
Bulletin & Review, 12(5), 822–851. https://doi.org/10.3758/BF03196775

Jellema, T., Pecchinenda, A., Palumbo, L., & Tan, E. G. (2011). Biases in the
perception and affective valence of neutral facial expressions induced by
the immediate perceptual history. Visual Cognition, 19(5), 616–634.
https://doi.org/10.1080/13506285.2011.569775

Ji, L. J., Nisbett, R. E., & Su, Y. (2001). Culture, change, and prediction.
Psychological Science, 12(6), 450–456. https://doi.org/10.1111/1467-
9280.00384

Johnson,M. K., & Sherman, S. J. (1990). Constructing and reconstructing the
past and the future in the present. In E. T. Higgins & R. M. Sorrentino
(Eds.), Handbook of motivation and cognition: Foundations of social
behavior (Vol. 2, pp. 482–526). The Guilford Press.

Krumhuber, E. G., Kappas, A., & Manstead, A. S. R. (2013). Effects of
dynamic aspects of facial expressions: A review. Emotion Review, 5(1),
41–46. https://doi.org/10.1177/1754073912451349

Lawrence, M. A. (2016). ez: Easy analysis and visualization of factorial
experiments (R package Version 4.4-0). https://CRAN.R-project.org/
package=ez

Levine, L. J. (1997). Reconstructing memory for emotions. Journal of
Experimental Psychology: General, 126(2), 165–177. https://doi.org/10
.1037/0096-3445.126.2.165

Levine, L. J., Lench, H. C., Karnaze, M. M., & Carlson, S. J. (2018). Bias in
predicted and remembered emotion. Current Opinion in Behavioral
Sciences, 19, 73–77. https://doi.org/10.1016/j.cobeha.2017.10.008

Levine, L. J., Lench, H. C., & Safer, M. A. (2009). Functions of remembering
and misremembering emotion. Applied Cognitive Psychology, 23(8),
1059–1075. https://doi.org/10.1002/acp.1610

Levine, L. J., Prohaska, V., Burgess, S. L., Rice, J. A., & Laulhere, T.M. (2001).
Remembering past emotions: The role of current appraisals. Cognition &
Emotion, 15(4), 393–417. https://doi.org/10.1080/02699930125955

Levine, L. J., & Safer, M. A. (2002). Sources of bias in memory for emotions.
Current Directions in Psychological Science, 11(5), 169–173. https://
doi.org/10.1111/1467-8721.00193

Loftus, E. F., & Greene, E. (1980). Warning: Even memory for faces may be
contagious. Law and Human Behavior, 4(4), 323–334. https://doi.org/10
.1007/BF01040624

Masuda, T. (2017). Culture and attention: Recent empirical findings and new
directions in cultural psychology. Social and Personality Psychology
Compass, 11(12), Article e12363. https://doi.org/10.1111/spc3.12363

Masuda, T., Ellsworth, P. C., Mesquita, B., Leu, J., Tanida, S., & van de
Veerdonk, E. (2008). Placing the face in context: Cultural differences in
the perception of facial emotion. Journal of Personality and Social
Psychology, 94(3), 365–381. https://doi.org/10.1037/0022-3514.94.3.365

EVALUATING PAST FACIAL EXPRESSIONS ACROSS CULTURES 223

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1007/s10919-008-0059-5
https://doi.org/10.1007/s10919-008-0059-5
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1111/j.0956-7976.2005.01548.x
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1146/annurev.psych.58.110405.085709
https://doi.org/10.1080/02699930801921156
https://doi.org/10.1080/02699930801921156
https://doi.org/10.1177/0146167206298568
https://doi.org/10.1177/0146167206298568
https://doi.org/10.1016/0304-3959(85)90007-7
https://doi.org/10.1016/0304-3959(85)90007-7
https://doi.org/10.1196/annals.1280.010
https://doi.org/10.1196/annals.1280.010
https://doi.org/10.1196/annals.1280.010
https://doi.org/10.1196/annals.1280.010
https://doi.org/10.1177/00220221221095208
https://doi.org/10.1177/00220221221095208
https://doi.org/10.1177/0022022117736270
https://doi.org/10.1177/0022022117736270
https://doi.org/10.1016/j.jesp.2021.104143
https://doi.org/10.1016/j.jesp.2021.104143
https://doi.org/10.1016/j.jesp.2021.104143
https://doi.org/10.1016/j.jesp.2021.104143
https://doi.org/10.1016/j.jesp.2021.104143
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.1016/j.jesp.2019.02.003
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1016/j.cobeha.2017.05.001
https://doi.org/10.1037/0022-3514.54.6.917
https://doi.org/10.1037/0022-3514.54.6.917
https://doi.org/10.1037/0022-3514.54.6.917
https://doi.org/10.1037/0022-3514.54.6.917
https://doi.org/10.1037/0022-3514.54.6.917
https://doi.org/10.1037/pspa0000090
https://doi.org/10.1037/pspa0000090
https://doi.org/10.1023/A:1024952730333
https://doi.org/10.1023/A:1024952730333
https://doi.org/10.1080/02699930903417855
https://doi.org/10.1080/02699930903417855
https://doi.org/10.1080/13506280444000030
https://doi.org/10.1080/13506280444000030
https://doi.org/10.1080/13506280444000030
https://doi.org/10.3758/BF03196775
https://doi.org/10.3758/BF03196775
https://doi.org/10.1080/13506285.2011.569775
https://doi.org/10.1080/13506285.2011.569775
https://doi.org/10.1080/13506285.2011.569775
https://doi.org/10.1080/13506285.2011.569775
https://doi.org/10.1111/1467-9280.00384
https://doi.org/10.1111/1467-9280.00384
https://doi.org/10.1111/1467-9280.00384
https://doi.org/10.1111/1467-9280.00384
https://doi.org/10.1177/1754073912451349
https://doi.org/10.1177/1754073912451349
https://CRAN.R-project.org/package=ez
https://CRAN.R-project.org/package=ez
https://CRAN.R-project.org/package=ez
https://CRAN.R-project.org/package=ez
https://doi.org/10.1037/0096-3445.126.2.165
https://doi.org/10.1037/0096-3445.126.2.165
https://doi.org/10.1037/0096-3445.126.2.165
https://doi.org/10.1037/0096-3445.126.2.165
https://doi.org/10.1037/0096-3445.126.2.165
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1016/j.cobeha.2017.10.008
https://doi.org/10.1002/acp.1610
https://doi.org/10.1002/acp.1610
https://doi.org/10.1002/acp.1610
https://doi.org/10.1080/02699930125955
https://doi.org/10.1080/02699930125955
https://doi.org/10.1111/1467-8721.00193
https://doi.org/10.1111/1467-8721.00193
https://doi.org/10.1111/1467-8721.00193
https://doi.org/10.1111/1467-8721.00193
https://doi.org/10.1007/BF01040624
https://doi.org/10.1007/BF01040624
https://doi.org/10.1111/spc3.12363
https://doi.org/10.1111/spc3.12363
https://doi.org/10.1111/spc3.12363
https://doi.org/10.1037/0022-3514.94.3.365
https://doi.org/10.1037/0022-3514.94.3.365
https://doi.org/10.1037/0022-3514.94.3.365
https://doi.org/10.1037/0022-3514.94.3.365
https://doi.org/10.1037/0022-3514.94.3.365


Masuda, T., Wang, H., Ishii, K., & Ito, K. (2012). Do surrounding figures’
emotions affect judgment of the target figure’s emotion? Comparing
the eye-movement patterns of European Canadians, Asian Canadians,
Asian international students, and Japanese. Frontiers in Integrative
Neuroscience, 6, Article 72. https://doi.org/10.3389/fnint.2012.00072

Miyamoto, Y., Uchida, Y., & Ellsworth, P. C. (2010). Culture and mixed emo-
tions: Co-occurrence of positive and negative emotions in Japan and the
United States. Emotion, 10(3), 404–415. https://doi.org/10.1037/a0018430

Niedenthal, P. M., Mermillod, M., Maringer, M., & Hess, U. (2010). The
Simulation of Smiles (SIMS) model: Embodied simulation and the mean-
ing of facial expression. Behavioral and Brain Sciences, 33(6), 417–433.
https://doi.org/10.1017/S0140525X10000865

Nisbett, R. E., & Masuda, T. (2003). Culture and point of view. Proceedings
of the National Academy of Sciences, 100(19), 11163–11170. https://
doi.org/10.1073/pnas.1934527100

Nisbett, R. E., Peng, K., Choi, I., & Norenzayan, A. (2001). Culture and sys-
tems of thought: Holistic versus analytic cognition. Psychological Review,
108(2), 291–310. https://doi.org/10.1037/0033-295X.108.2.291

Palumbo, L., & Jellema, T. (2013). Beyond face value: Does involuntary emo-
tional anticipation shape the perception of dynamic facial expressions?PLoS
ONE, 8(2), Article e56003. https://doi.org/10.1371/journal.pone.0056003

Peirce, J. W. (2007). Psychopy—Psychophysics software in Python. Journal
of Neuroscience Methods, 162(1–2), 8–13. https://doi.org/10.1016/j
.jneumeth.2006.11.017

Peng, K., & Nisbett, R. E. (1999). Culture, dialectics, and reasoning about
contradiction. American Psychologist, 54(9), 741–754. https://doi.org/10
.1037/0003-066X.54.9.741

R Core Team. (2020). R: A language and environment for statistical comput-
ing. R Foundation for Statistical Computing. https://www.R-project.org/

Ross, M., McFarland, C., & Fletcher, G. J. (1981). The effect of attitude on
the recall of personal histories. Journal of Personality and Social
Psychology, 40(4), 627–634. https://doi.org/10.1037/0022-3514.40.4.627

Ross,M., & Shulman, R. F. (1973). Increasing the salience of initial attitudes:
Dissonance versus self-perception theory. Journal of Personality and
Social Psychology, 28(1), 138–144. https://doi.org/10.1037/h0035586

Russell, J. A., & Fehr, B. (1987). Relativity in the perception of emotion in
facial expressions. Journal of Experimental Psychology: General, 116(3),
223–237. https://doi.org/10.1037/0096-3445.116.3.223

Rychlowska,M., Jack, R. E., Garrod, O. G. B., Schyns, P. G.,Martin, J. D., &
Niedenthal, P.M. (2017). Functional smiles: Tools for love, sympathy, and
war. Psychological Science, 28(9), 1259–1270. https://doi.org/10.1177/
0956797617706082

Rychlowska, M., Miyamoto, Y., Matsumoto, D., Hess, U., Gilboa-
Schechtman, E., Kamble, S., Muluk, H., Masuda, T., & Niedenthal, P. M.
(2015). Heterogeneity of long-history migration explains cultural differ-
ences in reports of emotional expressivity and the functions of smiles.
Proceedings of the National Academy of Sciences, 112(19), E2429–
E2436. https://doi.org/10.1073/pnas.1413661112

Sacharin, V., Sander, D., & Scherer, K. R. (2012). The perception of chang-
ing emotion expressions.Cognition& Emotion, 26(7), 1273–1300. https://
doi.org/10.1080/02699931.2012.656583

Safer, M. A., Bonanno, G. A., & Field, N. P. (2001). “It was never that
bad”: Biased recall of grief and long-term adjustment to the death of a

spouse. Memory, 9(3), 195–203. https://doi.org/10.1080/09658210143
000065

Safer, M. A., & Keuler, D. J. (2002). Individual differences in misremember-
ing pre-psychotherapy distress: Personality and memory distortion.
Emotion, 2(2), 162–178. https://doi.org/10.1037/1528-3542.2.2.162

Sato, W., & Yoshikawa, S. (2004). The dynamic aspects of emotional facial
expressions. Cognition & Emotion, 18(5), 701–710. https://doi.org/10
.1080/02699930341000176

Shariff, A. F., & Tracy, J. L. (2011). What are emotion expressions for?
Current Directions in Psychological Science, 20(6), 395–399. https://
doi.org/10.1177/0963721411424739

Snyder, M., & Uranowitz, S. W. (1978). Reconstructing the past: Some cogni-
tive consequences of person perception. Journal of Personality and Social
Psychology, 36(9), 941–950. https://doi.org/10.1037/0022-3514.36.9.941

Spencer-Rodgers, J., Peng, K., & Wang, L. (2010). Dialecticism and the Co-
occurrence of Positive and Negative Emotions Across Cultures. Journal of
Cross-Cultural Psychology, 41(1), 109–115. https://doi.org/10.1177/
0022022109349508

Spencer-Rodgers, J., Peng, K., Wang, L., & Hou, Y. (2004). Dialectical self-
esteem and East-West differences in psychological well-being. Personality
and Social Psychology Bulletin, 30(11), 1416–1432. https://doi.org/10
.1177/0146167204264243

Van Boven, L., White, K., & Huber, M. (2009). Immediacy bias in emotion
perception: Current emotions seem more intense than previous emotions.
Journal of Experimental Psychology: General, 138(3), 368–382. https://
doi.org/10.1037/a0016074

Van der Schalk, J., Hawk, S. T., Fischer, A. H., & Doosje, B. (2011). Moving
faces, looking places: Validation of the Amsterdam Dynamic Facial
Expression Set (ADFES). Emotion, 11(4), 907–920. https://doi.org/10
.1037/a0023853

Van Kleef, G. A. (2016). The interpersonal dynamics of emotion. Cambridge
University Press.

Vuilleumier, P. (2002). Facial expression and selective attention. Current
Opinion in Psychiatry, 15(3), 291–300. https://doi.org/10.1097/00001504-
200205000-00011

Webster, M. A., Kaping, D., Mizokami, Y., & Duhamel, P. (2004).
Adaptation to natural facial categories. Nature, 428(6982), 557–561.
https://doi.org/10.1038/nature02420

Wickham, H. (2016). Ggplot2: Elegant graphics for data analysis.
Springer-Verlag. https://ggplot2.tidyverse.org

Wood, A., Rychlowska, M., & Niedenthal, P. M. (2016). Heterogeneity
of long-history migration predicts emotion recognition accuracy.
Emotion, 16(4), 413–420. https://doi.org/10.1037/emo0000137

Yoshikawa, S., & Sato, W. (2008). Dynamic facial expressions of
emotion induce representational momentum. Cognitive, Affective &
Behavioral Neuroscience, 8(1), 25–31. https://doi.org/10.3758/CABN.8
.1.25

Received April 14, 2022
Revision received April 15, 2023

Accepted April 18, 2023 ▪

FANG, LIU, AND KAWAKAMI224

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.3389/fnint.2012.00072
https://doi.org/10.3389/fnint.2012.00072
https://doi.org/10.3389/fnint.2012.00072
https://doi.org/10.3389/fnint.2012.00072
https://doi.org/10.1037/a0018430
https://doi.org/10.1037/a0018430
https://doi.org/10.1017/S0140525X10000865
https://doi.org/10.1017/S0140525X10000865
https://doi.org/10.1073/pnas.1934527100
https://doi.org/10.1073/pnas.1934527100
https://doi.org/10.1073/pnas.1934527100
https://doi.org/10.1073/pnas.1934527100
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1037/0033-295X.108.2.291
https://doi.org/10.1371/journal.pone.0056003
https://doi.org/10.1371/journal.pone.0056003
https://doi.org/10.1371/journal.pone.0056003
https://doi.org/10.1371/journal.pone.0056003
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1016/j.jneumeth.2006.11.017
https://doi.org/10.1037/0003-066X.54.9.741
https://doi.org/10.1037/0003-066X.54.9.741
https://doi.org/10.1037/0003-066X.54.9.741
https://doi.org/10.1037/0003-066X.54.9.741
https://doi.org/10.1037/0003-066X.54.9.741
https://www.R-project.org/
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1037/0022-3514.40.4.627
https://doi.org/10.1037/0022-3514.40.4.627
https://doi.org/10.1037/0022-3514.40.4.627
https://doi.org/10.1037/0022-3514.40.4.627
https://doi.org/10.1037/0022-3514.40.4.627
https://doi.org/10.1037/h0035586
https://doi.org/10.1037/h0035586
https://doi.org/10.1037/0096-3445.116.3.223
https://doi.org/10.1037/0096-3445.116.3.223
https://doi.org/10.1037/0096-3445.116.3.223
https://doi.org/10.1037/0096-3445.116.3.223
https://doi.org/10.1037/0096-3445.116.3.223
https://doi.org/10.1177/0956797617706082
https://doi.org/10.1177/0956797617706082
https://doi.org/10.1177/0956797617706082
https://doi.org/10.1073/pnas.1413661112
https://doi.org/10.1073/pnas.1413661112
https://doi.org/10.1073/pnas.1413661112
https://doi.org/10.1080/02699931.2012.656583
https://doi.org/10.1080/02699931.2012.656583
https://doi.org/10.1080/02699931.2012.656583
https://doi.org/10.1080/02699931.2012.656583
https://doi.org/10.1080/02699931.2012.656583
https://doi.org/10.1080/09658210143000065
https://doi.org/10.1080/09658210143000065
https://doi.org/10.1080/09658210143000065
https://doi.org/10.1037/1528-3542.2.2.162
https://doi.org/10.1037/1528-3542.2.2.162
https://doi.org/10.1037/1528-3542.2.2.162
https://doi.org/10.1037/1528-3542.2.2.162
https://doi.org/10.1037/1528-3542.2.2.162
https://doi.org/10.1080/02699930341000176
https://doi.org/10.1080/02699930341000176
https://doi.org/10.1177/0963721411424739
https://doi.org/10.1177/0963721411424739
https://doi.org/10.1177/0963721411424739
https://doi.org/10.1037/0022-3514.36.9.941
https://doi.org/10.1037/0022-3514.36.9.941
https://doi.org/10.1037/0022-3514.36.9.941
https://doi.org/10.1037/0022-3514.36.9.941
https://doi.org/10.1037/0022-3514.36.9.941
https://doi.org/10.1177/0022022109349508
https://doi.org/10.1177/0022022109349508
https://doi.org/10.1177/0022022109349508
https://doi.org/10.1177/0146167204264243
https://doi.org/10.1177/0146167204264243
https://doi.org/10.1037/a0016074
https://doi.org/10.1037/a0016074
https://doi.org/10.1037/a0016074
https://doi.org/10.1037/a0023853
https://doi.org/10.1037/a0023853
https://doi.org/10.1097/00001504-200205000-00011
https://doi.org/10.1097/00001504-200205000-00011
https://doi.org/10.1097/00001504-200205000-00011
https://doi.org/10.1038/nature02420
https://doi.org/10.1038/nature02420
https://ggplot2.tidyverse.org
https://ggplot2.tidyverse.org
https://ggplot2.tidyverse.org
https://doi.org/10.1037/emo0000137
https://doi.org/10.1037/emo0000137
https://doi.org/10.3758/CABN.8.1.25
https://doi.org/10.3758/CABN.8.1.25
https://doi.org/10.3758/CABN.8.1.25
https://doi.org/10.3758/CABN.8.1.25
https://doi.org/10.3758/CABN.8.1.25

	Evaluating Past Emotions in Changing Facial Expressions: The Role of Current Emotions and Culture
	Evaluating Facial Expressions Over Time
	The Impact of Culture
	The Current Research
	Creation of Stimuli
	Experiment 1
	Method
	Participants and Design
	Stimuli and Procedure
	Transparency and Openness

	Results

	Experiment 2
	Method
	Participants and Design
	Stimuli and Procedure

	Results

	Experiment 3
	Method
	Participants and Design
	Stimuli and Procedure

	Results

	General Discussion
	Other Interesting Findings and Remaining Questions
	Constraints on Generality
	Implications
	Conclusions

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.36000
    9.36000
    9.36000
    9.36000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


