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Abstract

Objective: While in general arousal increases with positive or negative valence (a so-called V-shaped relation), there are large

differences among individuals in how these two fundamental dimensions of affect are related in people’s experience. In two

studies, we examined two possible sources of this variation: personality and culture.

Method: In Study 1, participants (Belgian university students) recalled a recent event that was characterized by high or low

valence or arousal and reported on their feelings and their personality in terms of the Five-Factor Model. In Study 2, partici-

pants from Canada, China/Hong Kong, Japan, Korea, and Spain reported on their feelings in a thin slice of time and on their

personality.

Results: In Study 1, we replicated the V-shape as characterizing the relation between valence and arousal, and identified per-

sonality correlates of experiencing particular valence–arousal combinations. In Study 2, we documented how the V-shaped

relation varied as a function of Western versus Eastern cultural background and personality.

Conclusions: The results showed that the steepness of the V-shaped relation between valence and arousal increases with

Extraversion within cultures, and with a West-East distinction between cultures. Implications for the personality–emotion link

and research on cultural differences in affect are discussed.
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Subjectively experienced affect—how we feel—is a central
aspect of the mind, playing a fundamental role in diverse psycho-
logical phenomena, including perception (Vuilleumier, 2005),
categorization (Niedenthal, Halberstadt, & Innes-Ker, 1999),
decision making (Forgas, 1995), well-being, and psychopathol-
ogy (Watson, 2000). Consequently, understanding how affect is
structured in subjective experience is one of the most fundamental
and long-standing challenges to the science of psychology
(Diener, 1999; Wundt, 1924). To address this challenge, two
basic questions need to be answered: What are the fundamental
dimensions underlying affect, and how are they interrelated?

Regarding the first question, different answers have been for-
mulated (Fontaine, Scherer, Roesch, & Ellsworth, 2007; Larsen
& Diener, 1992; Osgood, May, & Mirron, 1975; Russell, 1980;
Thayer, 1989; Watson & Tellegen, 1985), and yet they all con-
verge on identifying valence (i.e., pleasure-displeasure or
hedonic tone) and arousal (i.e., sense of energy or activation) as
among the most fundamental properties of subjectively experi-

enced affect (Yik, Russell, & Barrett, 1999). The current study
focuses on these two dimensions without assuming valence and
arousal are the only dimensions of affect.

The second basic question then becomes how valence and
arousal are related to each other. Answering this question is
important for theoretical (what is the structure of affective expe-
rience?), empirical (what is the relation of affect to other psycho-
logical phenomena, from attention to well-being?), and
psychometric reasons (can valence and arousal be measured or
manipulated independently?). Several relationships have been
suggested, or, more often, assumed, including (a) independence
between the two (how pleasant or unpleasant one is feeling con-
veys no information about how aroused one is feeling and vice
versa; e.g., Barrett & Russell, 1999; Carver & Scheier, 1990),
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(b) a strictly linear relation between valence and arousal (how
pleasant one feels increases [or decreases] how aroused one
feels), (c) the equation of arousal with the intensity of positive
and of negative valence (the more positive or negative one feels,
the more aroused one feels—graphically seen as a V-shaped pat-
tern of arousal as a function of valence; e.g., Clore, Ortony, &
Foss, 1987; Lang 1994), and (d) an asymmetric V-shaped rela-
tionship with a positivity offset (feelings of arousal are higher at
low levels of positive valence as compared to negative valence)
and a negativity bias (negative feelings increase more strongly
than do positive feelings with increasing arousal; e.g., Cacioppo
& Gardner, 1999). Figure 1 provides a visual depiction of each
of these proposed relations.

In addition to the existence of competing proposals, two fur-
ther limitations preclude us from accepting any such proposal.
First, the findings and conclusions from previous research were
based exclusively on Western samples. Moreover, to our knowl-
edge, no cross-cultural research has addressed these four com-
peting models or indeed the general question of the relation of
valence to arousal (e.g., Perunovic, Heller, & Rafaeli, 2007). As

a result, we do not know whether any relation found character-
izes the structure of affect universally. Second, Kuppens,
Tuerlinckx, Russell, and Barrett (2013) observed that these pro-
posals are all aimed at a nomothetic level. Kuppens et al. (2013)
demonstrated that (a) any relationship between valence and
arousal at the nomothetic level accounts for only a small propor-
tion of the total variance, and (b) there is sufficient variation at
the idiographic (or within-person) level that valence and arousal
can in principle show any relationship depending on the person
and the situation (e.g., the nomothetic relation accounted for
only 1–18% of the total observed variance across studies). In
other words, how valence and arousal are related can be mark-
edly different from one individual to another, ranging from V-
shaped, to linear, to inverted V-shaped relationships, or even
independence. This malleability means that for some individu-
als, high pleasant and/or unpleasant affect is habitually experi-
enced in combination with higher levels of arousal, whereas for
others it may be experienced with lower levels of arousal, and
for some, valence and arousal are experienced relatively inde-
pendently. Large variation at the idiographic level underscores

Figure 1 Overview of possible relations and associated model equations between valence and arousal: (a) independence, (b) (positive) linear relation, (d)
symmetric V-shaped relation, and (e) asymmetric V-shaped relation including both positivity offset and negativity bias.
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the large malleability of the structure of affect. This variability
reflects an important yet understudied source of diversity in sub-
jective emotional experience and thus has important implica-
tions for understanding the antecedents and consequences of
affective states. For example, idiographic variation in the struc-
ture of affect would cast doubt on the existence of a universal
neural architecture as the determinant of the relation of valence
to arousal. Moreover, idiographic variation in the valence–
arousal relation may imply that valence and arousal may not uni-
formly affect perception, memory, well-being, and so on (for a
more elaborate discussion, see Kuppens et al., 2013). Thus,
explaining this variation is of critical importance for understand-
ing individual differences in the subjective experience of affect
and how affect impacts other phenomena. Furthermore, the exis-
tence of reliable and meaningful individual differences in the
valence–arousal relationship would be further established by
showing that these differences are related to known sources of
individual differences in order to explain part of the observed
idiographic variation.

The present article addresses two issues. First, we provide fur-
ther evidence on the relation between valence and arousal. Our
hypothesis is that the relationship is characterized by a weak,
asymmetric V-shape at the nomothetic level but by large varia-
tion at the idiographic level (Kuppens et al., 2013). Second, we
aim to contribute to understanding the nature of the idiographic
variation by looking into how it correlates with personality
(Study 1) and culture (Studies 1 and 2). Indeed, personality is
assumed to reflect the most basic individual differences dimen-
sions in how people behave, think, and feel (Larsen & Buss,
2014), and culture is assumed to have a profound influence on,
or is even constituted of, the ways people experience their world
emotionally (e.g., Mesquita, De Leersnyder, & Boiger, in press).

STUDY 1: PERSONALITY CORRELATES

OF VARIATION IN THE RELATION

BETWEEN VALENCE AND AROUSAL

The large individual differences in the valence–arousal relation
raise the important question of the extent to which this idio-
graphic variation is meaningful: Is the variation in the habitual
occurrence of particular valence–arousal combinations simply
random sampling error, or can it be explained in terms of rela-
tionships with well-established, independently defined sources
of individual differences? An answer to this question would con-
tribute to building a nomological network around the observed
idiographic variation in valence–arousal relations and would
highlight the emotional concomitants of important established
dimensions of individual differences.

In this study, we examined the associations between idio-
graphic variability in experiencing valence–arousal combina-
tions and individual differences in the personality dimensions
defined by the Five-Factor Model of personality (FFM; McCrae
& Costa, 1987). A large literature has documented how person-
ality dimensions, particularly Extraversion and Neuroticism,

predict the habitual experience of specific affective states (e.g.,
DeNeve & Cooper, 1998; Kuppens et al., 2007; Larsen &
Ketelaar, 1991; Watson & Clark, 1984; Yik, Russell, Ahn,
Fern�andez Dols, & Suzuki, 2002).

Extraversion has consistently been found to be related to
increased experience of positive emotions (see Lucas, Le, &
Dyrenforth, 2008, for a meta-analysis).

Perhaps because of its specific responsivity to appetitive
stimuli that involve the possibility of reward, Extraversion is
particularly related to the experience of high arousal positive
affect (Smillie, Cooper, Wilt, & Revelle, 2012). In other words,
when aroused or when feeling pleasant, it is more likely for
extraverts compared to introverts to also experience high levels
of positive feelings and arousal, respectively.

Neuroticism, in turn, is considered to reflect the dispositional
tendency to experience negative emotions (Larsen & Buss, 2015).

Unlike Extraversion, which seems to be particularly
geared to the experience of high arousal states, Neuroticism
has equally been related to the habitual experience of both
low arousal negative feelings, such as sadness and depres-
sion, as to the experience of high arousal negative feelings,
such as stress and anxiety (Matthews & Deary, 1998; Watson,
Gamez, & Simms, 2005).

Based on this literature, we hypothesized that Extraversion
would be positively related to individual differences in valence
when people experience high arousal (e.g., extraverts gravitate
toward feeling pleasant when feeling active) and to higher
arousal when feeling positive (e.g., extraverts gravitate toward
feeling active when feeling pleasant). In other words, people
who are high on Extraversion would experience more positive
feelings accompanied by higher levels of arousal. In addition,
we hypothesized that Neuroticism would be negatively related
to valence whether arousal is low or high (i.e., neurotics gravi-
tate toward feeling unpleasant).

To test these hypotheses, we conducted a study in which par-
ticipants completed a personality questionnaire assessing the
FFM dimensions, recalled four recent events (one highly acti-
vated, one low in activation, one highly pleasant, and one highly
unpleasant), and reported their experienced levels of valence
and arousal in those events. This event-recall study allowed for
idiographic variability in experiencing valence in relation to
high versus low levels of arousal (Events 1 and 2), and variabili-
ty in experiencing arousal in relation to positive versus negative
valence (Events 3 and 4), and it enabled us to examine how this
variability was related to personality.

Method

Participants. A total of 482 first-year Belgian, Dutch-
speaking university students (398 females; Mage 5 19 years) par-
ticipated in return for course credit.

Materials and Procedure. In a Dutch-language computer-
ized task, participants first read short descriptions of the pleasure
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and arousal dimensions. Next, participants were asked to recall
four different events: the last time they had felt echt actief
(“really active”; high arousal condition), echt inactief (“really
inactive”; low arousal condition), echt goed (“very good”; posi-
tive valence condition), and echt slecht (“very bad”; negative
valence condition).

The four event descriptions were presented in a separate ran-
dom order for each participant. When trying to recall each event,
participants were instructed to close their eyes, relive the experi-
ence, and remember exactly how they felt at the time. They next
typed a short description of the event into a textbox.1

Next, their feelings of arousal and pleasure were assessed
using multiple measures (while their description of the event
remained at the top of the screen). All ratings were made on 9-
point scales. The first measure was the Self-Assessment-
Manikin (SAM; Bradley & Lang, 2007), which consists of two
bipolar ratings scales with pictorial manikins representing vary-
ing values of pleasure (ranging from unpleasant to pleasant) and
arousal (ranging from low to high arousal), which were recoded
to range from 24 to 14. The second measure consisted of two
semantic differential items ranging from very bad to very good
(valence) and from very passive to very active (arousal), again
recoded to range from 24 to 14. The third set of measures con-
sisted of 16 unipolar adjective scales, two items for each of eight
combinations of arousal and valence (high arousal-positive:
enthusiastic, peppy; neutral arousal-positive: pleasant, good;
low arousal-positive: calm, relaxed; low arousal-neutral
valence: passive, sleepy; low arousal-negative: bored, sad; neu-
tral arousal-negative: bad, unpleasant; high arousal-negative:
nervous, stressed; high arousal-neutral valence: active, acti-
vated). On the basis of these items, a valence score was calcu-
lated by subtracting the mean negative valence composite score
from the mean positive valence composite score (intercorrela-
tion between both 5 –.90, p< .001 across conditions, and rang-
ing between –.48 to –.84 per condition); an arousal score was
calculated by subtracting the mean low arousal composite score
from the mean high arousal score (intercorrelation between
both 5 –.77, p< .001 across conditions, and ranging between –

.44 to –.58 per condition). The final score for valence was the
mean of three scores: the bipolar SAM valence ratings, the bipo-
lar verbal scale valence score, and the valence score based on
the unipolar items. The final arousal score was similarly defined.
The reliability of these multisource compound scores was good
(Cronbach’s as for valence ranged from .68 to .95 across condi-
tions; those for arousal ranged from .63 to .79).

Finally, participants completed a computerized version of the
Dutch translation of the Ten-Item Personality Inventory (TIPI;
Hofmans, Kuppens, & Allik, 2008), which measures each of the
five personality dimensions by means of two (opposite) items to
be scored on a 7-point scale ranging from 1 (describes me not at
all) to 7 (describes me very well).

Results

Nomothetic Relationship. While the design of this study
was primarily intended to explain idiographic variation in the
experience of particular valence–arousal combinations, the data
can nevertheless be used to verify whether they conform to pre-
dictions that follow from the hypothesis that a nomothetic V-
shaped relation between valence and arousal fits the data better
than other models suggested in the literature. To this end, we
examined the nomothetic relation between valence and arousal
in each condition. We fit different statistical regression models
in which arousal was predicted by valence in ways reflecting the
different theoretical models. For the high and low arousal condi-
tions, we tested models involving (a) independence (Model 1:
predicting arousal by an intercept only; see equation with Figure
1a), (b) a linear relation (Model 2: predicting arousal by valence;
see equation with Figure 1b), (c) a symmetrical V-shaped rela-
tion (Model 3: predicting arousal by the absolute value of
valence; see equation with Figure 1c), and (d) various instances
of asymmetrical V-shaped relations (Models 4–6: predicting
arousal by the absolute value of valence and allowing for differ-
ences in intercept and/or slope for positive and negative
valence—models that reflect positivity offset and/or negativity
bias; see equation with Figure 1d). Finally, Model 7 tests a

Figure 2 Relationship between valence and arousal in the (a) high arousal (based on all data), (b) low arousal (based on all data), (c) positive valence
(based on positive valence data only), and (d) negative valence (based on negative valence data only) conditions. For illustrative purposes, the dashed line

reflects the non-parametric relationship. The points are the plotted raw data (Study 1).
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nonparametric relation between valence and arousal, where
arousal is modeled as a free function of valence in order to detect
possible shapes not seen in the previous models.

However, the positive and negative valence conditions
allowed us to test only part of the nomothetic V-shape predic-
tion, namely, the increase of arousal with increasing positive
and negative valence, respectively. Indeed, due to the event-
recall manipulation, valence scores were negatively skewed in
the positive valence condition and positively skewed in the neg-
ative valence condition. As a result, it does not make sense to fit
V-shaped models in these conditions. Therefore, only models
involving independence (Model 1), a linear relation (Model 2;
which would detect one leg of a V-shape), and a nonparametric
relation (Model 7) fitted to the data involved positive and nega-
tive valence scores under these instructions, respectively.

Subsequently, we applied model-selection procedures to
select the best-fitting model, relying on the Bayesian informa-
tion criterion (BIC), a model selection criterion that balances
model fit with parsimony, and posterior probability estimates of
model fit, which provide a quantification of uncertainty as a
probability statement (i.e., determining the probability that the
model is true after having seen the data; Raftery, 1995).

The results can be found in Table 1. In the high and low
arousal conditions, both the BIC and the posterior probability
statistics favored a V-shaped relationship (Model 3). In the posi-
tive valence condition, independence was favored, and in the
negative valence condition, a linear relationship was favored.
The selected models for the different conditions are graphically
illustrated in Figure 2, along with the nonparametric model to
illustrate the relation between valence and arousal when no lin-
ear restrictions are imposed. These figures clearly show that feel-
ing more positive or negative is on average accompanied by
feeling more arousal in almost all conditions, essentially con-
firming the V-shaped relation between valence and arousal. Fig-
ure 2c, reflecting the positive valence condition, in which an
independence model was favored, is an exception to this rela-
tion, although the nonparametric function again goes in the
direction of a (one-armed) V-shape.

Idiographic Variation. The wide scattering of the plotted data
in the Figure 2 panels clearly illustrates, however, that partici-
pants strongly differed in how aroused they felt when they felt
very good or very bad, and in how positive or negative they felt
when they felt very high or low arousal, showcasing the large
idiographic variation in valence–arousal combinations. The size
of the idiographic deviation from the overall relation is also
illustrated by the very low R-squared values (ranging from .00
to .05) reported in Table 1 (see also Kuppens et al., 2013, report-
ing values between .01 and .34, with a median of .08) that indi-
cate how much of the variance in the data of each condition is
explained by the selected nomothetic model.

To examine how much of the variation could be explained by
personality, we took two approaches. First, we examined to
what extent variation in the slope of the entire V-shape or the
positive or negative leg of the V-shape separately (in the arousal

conditions), or in one leg of the V-shape (the positive leg in the
positive valence condition and the negative leg in the negative
valence condition) was moderated by personality. To this end,
we performed 20 separate regression analyses across partici-
pants in which arousal was predicted by a V-shaped function of
valence (in the case of the high and low arousal conditions) or a
linear function (in the case of the positive and negative valence
conditions) in interaction with each of the five personality
dimensions (separately for each personality dimension). In none
of these analyses, however, was the V-shape or one leg of it
moderated by personality (all ps> .05).

Second, we examined the extent to which personality was
related to the experience of each particular valence–arousal
combination. Specifically, we regressed the valence scores on
all five personality dimensions separately for the high and low
arousal conditions, and the arousal scores on the same five
dimensions separately for the high and low valence conditions.
These analyses inform us how individual differences in the per-
sonality dimensions uniquely relate to idiographic variation in
valence when feeling highly active or passive, and to arousal
when feeling very positive or negative. By providing this infor-
mation about the valence–arousal combinations people with cer-
tain personality traits tend to experience, we can infer how
personality shapes the relation between valence and arousal.

In the high arousal condition, Extraversion predicted more
positive valence (b 5 .19, SE 5 .06, p< .01; the other four per-
sonality dimensions failed to make a significant contribution,
ps> .05). In the low arousal condition, only Neuroticism pre-
dicted more negative valence (b 5 –.16, SE 5 .08, p< .05; all
other ps> .05).2 In the positive valence condition, Extraversion
(b 5 .20, SE 5 .05, p< .001) and Agreeableness (b 5 .30,
SE 5 .08, p< .001) each predicted higher arousal (all other
ps> .05). In the negative valence condition, Neuroticism
(b 5 .15, SE 5 .06, p< .05) and Extraversion (b 5 .15,
SE 5 .06, p< .05) predicted higher arousal, whereas Agreeable-
ness (b 5 –.21, SE 5 .09, p< .05) predicted lower arousal (all
other ps> .05).

Discussion

As expected, valence and arousal were found to be related to
one another at the nomothetic level. There were reliable tenden-
cies for certain combinations of valence and arousal to occur
more frequently than other combinations. This valence–arousal
relationship was not simply linear. On average, as people felt
more intensely positive or more intensely negative, they felt
more aroused: Intensity in either valence direction was accom-
panied by more arousal.

However, as can be observed from the data in Figure 2, this
relationship was by no means true for all individuals. The mag-
nitude of the relation was small at the nomothetic level, and any
combination of valence and arousal is possible, and indeed fre-
quent. Contrary to the overall V-shaped relation at the nomo-
thetic level, some individuals reported feeling low arousal levels
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in combination with highly positive or highly negative valence.
Similarly, when participants were instructed to remember
instances when they felt high or low arousal, they reported a
wide range of valence scores. However, this was less the case in
the high arousal condition, in which participants predominantly
reported positive experiences (see Figure 2a). Thus, the instruc-
tion to remember a highly active experience seemed to prime
primarily positive memories, at least in a Western European cul-
tural context.

The observed idiographic variation in scores was related to
established dimensions of personality. Extraverts tended to
experience higher arousal compared to introverts in combination
with positive and negative valence, and higher positive valence
in combination with high arousal. Individuals scoring high on
Neuroticism tended to experience high arousal in combination
with negative valence and negative valence in combination with
low arousal. In addition, agreeable individuals tended to experi-
ence high arousal in combination with positive valence, but low
arousal in combination with negative valence. These results
showed that individual differences in experiencing particular
valence–arousal combinations are meaningfully related to broad
personality dimensions in ways consistent with previous find-
ings on these personality traits. Regarding Extraversion, early
theories already linked this personality dimension with the seek-
ing of high arousal states (Eysenck, 1967); Neuroticism is a
strong predictor of negative emotionality both in the high and
low arousal realm (Barlow, Sauer-Zavala, Carl, Bullis, & Ellard,
2014); the low anger-proneness associated with Agreeableness
(e.g., Kuppens, 2005) may predispose individuals to experience
low rather than high arousal negative states.

The current study design focused on particular regions of the
affective space. Hence, it was not designed to establish personal-
ity moderation of global patterns of valence and arousal across
the entire affective space (such as a V-shape). For this purpose,
data are needed that potentially range across the entire affective
realm (such as those based on uninstructed self-reported affect
in a thin slice of time).

STUDY 2: CULTURAL CORRELATES OF

VARIATION IN THE RELATION

BETWEEN VALENCE AND AROUSAL

Most data reported in the literature (including our Study 1) on
the relation between valence and arousal originated from West-
ern samples. As a result, the question remains whether the con-
clusions drawn could be generalized to non-Western samples.
Perhaps the relations found, such as the shallow V-shape, reflect
a culture-specific feature of the structure of affect stemming
from a Western liking of high arousal affective states.

There are good reasons to contemplate this latter possibility.
Tsai, Knutson, and Fung (2006) convincingly demonstrated that
members from Western cultures prefer high arousal positive
affect (e.g., feeling excited and enthusiastic), whereas members
of Eastern cultures instead prefer low arousal positive states

(e.g., relaxed and peaceful feelings). Such differences in ideal
affect are thought to originate from cultural differences in inter-
personal goals. In Western societies, the emphasis lies on inde-
pendence, influencing the environment, and personal
achievement, whereas in Eastern societies, the focus lies more
on interdependence, adjustment to the environment, and inter-
personal harmony (Markus & Kitayama, 1991; Tsai, 2007).

Although ideal affect is not always achieved in actual experi-
enced affect, cultural differences in the two certainly align (Tsai,
2007). As a consequence, people from different cultures might
differ in their nomothetic experience of valence–arousal combi-
nations: People might succeed in achieving their ideal. In West-
ern societies, the preference for high arousal positive affect
would create a higher prevalence of high (vs. low) arousal posi-
tive states; in Eastern societies, the preference for low arousal
positive affect would create a higher prevalence for low (vs.
high) arousal positive states. Combined with a reasonably antici-
pated preponderance of average arousal levels experienced at
low positive and negative valence, these preferences could trans-
late into more or less steep, or even negative, positive valence–
arousal relations across cultures.

Predictions regarding negative affect are less straightforward,
as ideal affect is understandably situated on the positive rather
than negative side, and less research on ideal negative affect
exists. Still, people do on occasion seek out and achieve negative
affect (Tamir, 2009). An intriguing question, therefore, is whether
a cultural proneness for experiencing high or low arousal affect
on the positive side also generalizes to the negatively valenced
realm of feeling states. There are several theoretical reasons why
this may be so. High arousal negative states such as anger and
anxiety arise, in part, to mobilize energy for influencing the envi-
ronment, and the motivation to exert influence on events is con-
sidered to be more dominant in Western than in Eastern cultures,
which are more concerned with adjustment (Tsai, 2007). The
opposite holds for low arousal negative states such as sadness and
depression, which reflect passive compliance rather than active
interaction with ongoing events. Empirically, cultural differences
in the valence–arousal relation remain unexplored.

In Study 2, we examined possible cultural differences in the
nomothetic relation between valence and arousal by analyzing
existing data collected by Yik et al. (2002) in five distinct cultural
contexts: Canada, China/Hong Kong, Japan, Korea, and Spain.3

These countries were selected because they represent five dif-
ferent language groups (see Yik et al., 2002) and show signifi-
cant variation on basic cross-cultural dimensions (e.g., with
Spain being more collectivistic than most other Western coun-
tries, but more individualistic than Eastern countries; Hofstede,
2001). Participants recalled a moment from the preceding day,
based on which they provided affect ratings that were then used
to calculate compound scores of valence and arousal. These data
also contained scores on the FFM personality dimensions,
thereby allowing us to examine further the personality correlates
of the valence–arousal relationship based on data for which par-
ticipants were not instructed to report on particular restricted
regions of the affective space.
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Method

Participants. Participants were undergraduate student volun-
teers. The Canadian (Vancouver) data came from 535 participants
(294 females; Mage 5 20 years); the Chinese/Hong Kong data
from 487 participants (323 females; Mage 5 20 years); the Japa-
nese (Kyoto) data from 450 participants (222 females;
Mage 5 20 years); the Korean (Busan) data from 365 partici-
pants (189 females; Mage 5 21 years); and the Spanish (Mad-
rid) data from 233 participants (37 females; Mage 5 20 years).
They participated in the study in return for course credit.

Materials and Procedure. To measure momentary affect,
we relied on the “remembered moments method” in which par-
ticipants were asked to describe their affect in a moment during
the preceding day that they remembered well.4 They were asked
to report their affect using four questionnaires, each in a different
format. The rationale for the inclusion of multiple formats was
to obtain scores that are not dependent on a particular scale for-
mat, and to capture emotional responses independent of assess-
ment method (see also Yik et al., 2002). A first format used
visual analogue scales with opposing emotion terms at either
end, a second format involved indicating to what extent they
experienced a number of emotions termed as adjectives on a
scale ranging from 1 (not at all) to 5 (extremely), a third format
involved indicating their agreement on a scale ranging from 1
(strongly disagree) to 5 (strongly agree) with a number of state-
ments regarding their feeling state, and a fourth format asked
how well a number of statements describe their feeling at the
time on a scale ranging from 1 (not at all) to 4 (very well). Each
format except for the first one contained items that could be used
to compute scale scores for positive valence (adjectives: happy,
pleasant, content, satisfied), negative valence (adjectives: miser-
able, troubled, unhappy, dissatisfied), activation (adjectives:

aroused, hyperactivated, activated), and deactivation (adjec-
tives: sleepy, still, quiet). Next, the study authors identified the
items that were culturally and theoretically appropriate to indi-
cate positive and negative valence and activated and deactivated
arousal in each culture. Measurement invariance of the resulting
item groups was tested using multigroup confirmatory factor
analyses (Brown, 2015), with corresponding item parcels for
each response format serving as indicators for positive valence,
negative valence, activation, and deactivation. Model selection
(based on BIC) indicated weak invariance (CFI 5 .946,
RMSEA 5 .094), suggesting that the factor loadings of the par-
cels can be considered to be equal across groups. Because posi-
tive and negative valence scores were strongly negatively
correlated (intercorrelation between both 5 –.81, p< .001
across countries, and ranging between –.73 to –.87 per country),
we created a valence score by subtracting negative from positive
valence scores for each of the three formats. Similarly, an
arousal score was calculated by subtracting deactived from acti-
vated scores (intercorrelation between both 5 –.51, p< .001
across countries, and ranging between –.35 to –.63 per country).
Next, valence arousal scores were averaged across the three for-
mats to obtain a final valence and arousal score for each subject.
Cronbach’s alphas from the five samples ranged from .95 to .97
for valence, and from .75 to .91 for arousal, indicating reliable
scales.

In addition, personality was measured with the NEO Five-
Factor Inventory (NEO-FFI; Costa & McCrae, 1992), a 60-item
questionnaire designed to measure the FFM dimensions of per-
sonality. Each of the five factors is represented by 12 items.
Responses are made on a 5-point rating scale ranging from
strongly disagree through neutral to strongly agree. Cronbach’s
alphas from the five samples ranged from .62 to .83, indicating
that the scales were internally consistent, similar to the original
English scales (McCrae et al., 1998). Model selection (based on

Figure 3 Relationship between valence and arousal per country according

to a model that assumes a symmetric V-shape relation (Study 2).

Figure 4 Relationship between valence and arousal for people scoring
high versus low (based on median split) on Extraversion (E) (Study 2).
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BIC) testing different types of measurement invariance using
multigroup confirmatory factor analyses pointed to weak invari-
ance, indicating that factor loadings can be considered to be
equal across groups (both for models involving 12 individual
items per scale, CFI 5 .602, RMSEA 5 .063, or parcels consist-
ing of three or four items per scale, CFI 5 .832, RMSEA 5 .094,
and CFI 5 .825, RMSEA 5 .080, respectively).

Results

First, we examined the nomothetic relationship between valence
and arousal per country. As in Study 1, the best-fitting of seven
models was selected based on the associated BIC and posterior
probability estimates, separately for each country. The results of
this model selection can be found in Table 1. In all cultures but
one (China/Hong Kong), a symmetric V-shape (Model 3) was
the most dominant pattern in the data. The order of countries,
from largest to smallest, based on the size of the slope (steepness
of the V-shape) in those models was Canada (B 5 .32, SE 5 .06,
p< .001), Spain (B 5 .27, SE 5 .11, p 5 .013), Japan (B 5 .25,
SE 5 .06, p< .001), and Korea (B 5 .18, SE 5 .06, p 5 .004).
For the data from China/Hong Kong, independence between
valence and arousal (Model 1) fit the data best.

We next fit a multiple regression model assuming a symmet-
ric V-shape on all data combined, allowing for separate intercept
and slope values per country. As seen in Figure 3, Canada,
Spain, and Japan were characterized by a steeper V-shaped rela-
tionship, whereas the V-shape was weaker in Korea and almost
absent in China/Hong Kong. The interaction between slope and
country was significant, F(4) 5 3.58, p 5 .006, indicating that
the country differences in steepness of the V-shape were reli-
able. A comparison of the BIC of a joint model with
(BIC 5 6710) and without (BIC 5 6694) this interaction favored
a model without the interaction, however.

Finally, we examined how the shape of the V-shape is a func-
tion of personality across data combined from all cultures. The
results from Study 1 provide the basis for a clear prediction in
this respect. As Extraversion predicted higher arousal in the case
of both positive and negative valence, we expected that the
steepness of the V-shape would be predicted by Extraversion.
To test this hypothesis, we estimated a regression model across
all data predicting arousal from valence in which country-
centered Extraversion interacted with the intercept (level of
arousal at neutral valence) and absolute value of the slope (steep-
ness of the V-shape).5 The results indeed showed that higher
scores for Extraversion were related to a more steep V-shape
(slope; (B 5.12, SE 5 .05, p 5 .016; Extraversion did not relate
to the intercept, however, B 5 .01, SE 5 .10, p 5 .943). In addi-
tion, we also examined how country-centered Extraversion
moderated the steepness of the slope separately for positive and
negative valence (to examine whether Extraversion indeed
relates to a steeper V-shape overall, or perhaps particularly to a
steeper slope for positive or negative valence). The result
showed that Extraversion only positively moderated the steep-
ness of the positive valence–arousal slope (B 5 .13, SE 5 .06,

p 5 .038), but not of the negative valence–arousal slope (B 5 –
.07, SE 5 .08, p 5 .398). To visualize the moderation by Extra-
version, Figure 4 displays the V-shape relationship between
valence and arousal for participants with high and low levels of
Extraversion. While in the model underlying this figure Extra-
version is allowed to moderate the intercept and slope of the pos-
itive and negative leg of the V-shape separately (based on
median split), it is important to point out that again only the
moderation of the positive slope reaches statistical significance.6

Second, although no clear-cut predictions could be formu-
lated based on the results from Study 1, we examined in two
similar models how Neuroticism (again country-centered)
related to the intercept and slope(s) of the V-shape. The first
model showed that Neuroticism predicted a higher level of
arousal at neutral valence (intercept: B 5 .20, SE 5 .09,
p 5 .027) and a slightly less steep slope overall (B 5 –.08,
SE 5 .04, p 5 .046). However, the second model did not show
that Neuroticism moderated the steepness of the separate posi-
tive and negative valence–arousal slopes (B 5 –.06, SE 5 .05,
p 5 .283; B 5 .10, SE 5 .07, p 5 .189).

Agreeableness, Openness to Experience, and Conscientious-
ness (country-centered) were not related to the intercept, V-
shape, or separate slopes in similar models (all ps> .10).

In a combined model in which all five personality dimensions
were included in interaction with the intercept and slope of the
V-shape, only Neuroticism significantly predicted the intercept,
with higher Neuroticism being related to a higher level of
arousal at neutral valence (B 5 .21, SE 5 .10, p 5 .033), and
Extraversion remained the only predictor of the slope, with
higher Extraversion being related to a steeper slope of the V-
shape (B 5 .12, SE 5 .06, p 5 .036; all other ps> .05). Finally,
in a combined model in which all personality dimensions were
entered as predictors of the intercept and separate positive and
negative slopes, the only significant moderation that emerged
was Extraversion being positively related to the positive
valence–arousal slope (B 5 .15, SE 5 .07, p 5 .027).

Discussion

The findings from this study again replicated the previously
documented relation between valence and arousal, while at the
same time demonstrating that cultural and individual variability
in that relationship are predictable and therefore meaningful.
Specifically, all but one country showed a V-shaped relation
between valence and arousal, with the exception being China/
Hong Kong, in which valence and arousal were independent.
Moreover, the steepness of the V-shape varied by country. The
V-shape was steepest in Canada, then Spain, then Japan, moder-
ate in Korea, and almost absent (i.e., flat) in China/Hong Kong.
These findings attest to the malleability of the structure of affect
(see also, e.g., Feldman, 1995; Kuppens, 2008).

In addition, they strongly resonate with the documented pref-
erence for high arousal positive affect in Western cultures and
lower arousal positive affect in Eastern cultures (Tsai et al.,
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2006). Indeed, Figure 3 and the accompanying reported V-
shape slopes illustrate that the five samples can be ordered in
terms of their arousal levels at both high positive and high nega-
tive valence in line with an East-West cultural distinction. This
indicates that differences in ideal affect extend to experienced
affect (see also Tsai et al., 2006), and it also demonstrates that
cultural differences in preference for higher or lower levels of
arousal extend to negative affect. The largest exception to this
was Japan, however, which was characterized by lower levels of
arousal at neutral valence, but did showcase a relatively stronger
V-shape compared to the other Eastern countries (although we
note that the average arousal level at neutral valence was quite
low in Japan). A possible explanation for this may be differences
in scale use when reporting emotions between cultures. Also,
the data from Hong Kong, while displaying a flat relation
between valence and arousal, were characterized by relatively
high arousal levels overall. Especially at neutral valence, the
arousal level of Hong Kong participants exceeded that of partici-
pants from other nations. More research is needed to pinpoint
the exact interpretation of these findings, however.

In addition, the current results allowed us to fine-tune insights
from the first study in that Extraversion was found to be the
most consistent independent personality predictor of the
arousal–valence relationship. Specifically, the findings showed
that Extraversion is related to a steeper V-shape in the relation
between valence and arousal, which is particularly driven by
Extraversion being related to increasing positive valence with
increasing arousal.

A notable limitation of this study, however, is that it is diffi-
cult to rule out the possibility that personality and/or culture may
partly have driven the specific events people recall when asked
to report on a particularly memorable event from the previous
day (cf. Robinson & Clore, 2002), and that this may partly
account for the findings. While this would reflect a different way
personality or culture may bias people affectively, experimental
methods are needed to dissociate this possibility from the
hypothesis that personality and culture predispose people to
respond affectively to events in particular ways.

GENERAL DISCUSSION

The present studies replicated Kuppens and colleagues’ (2013)
findings, in six new samples in both Western and Eastern cul-
tures, regarding an overall nomothetic V-shaped association
between valence and arousal, with arousal increasing as positive
or negative valence increases. Yet, at the same time, the current
studies highlight significant and meaningful variation in this
association across individuals and cultures. One of the main
objectives of the two reported studies was to identify correlates
of these differences.

In terms of personality, the most consistent finding was that
Extraversion was associated with how much arousal increases
with increasing valence, particularly positive valence, under-
scoring the crucial role of Extraversion in emotional experience.

Extraversion has been associated with the habitual experience of
positive high arousal affective states, but not much with positive
low arousal or negative states (Yik, 2009; Yik, Russell, &
Steiger, 2011). As such, Extraversion can be regarded as a gen-
eral arousal-infusing factor for positive feelings. The approach
motivation and reward sensitivity that is considered to underlie
Extraversion (e.g., Smillie, 2013) may be the driving force
behind the larger surge in arousal in reaction to positive events.

Other personality dimensions were also related to more spe-
cific aspects of idiographic variation in the structure of affect.
Neuroticism was generally related to higher levels of arousal,
particularly of negative affect. Neuroticism has indeed been
associated with negative emotionality in numerous studies,
although it must be said that this dimension is considered to
make individuals prone to experiencing both high arousal nega-
tive states (e.g., stress, anxiety) as well as low arousal negative
states (e.g., sadness, depression). This duality is perhaps also
reflected in the findings from Study 1 that, on the one hand, indi-
viduals high in Neuroticism tend to feel more negative when
experiencing low arousal (corresponding to sadness and depres-
sion), while at the same time also reporting increased arousal
when feeling negative (corresponding to stress and anxiety).
The combination of these findings may help one to understand
the role of Neuroticism in, for instance, the reported high comor-
bidity between depression and anxiety (Barlow et al., 2014;
Mineka, Watson, & Clark, 1998).

In terms of culture, the first important aspect to highlight is
that despite the observed cultural variation, the V-shape between
valence and arousal still remains the dominant pattern across
cultures, albeit to varying degrees, ranging from positive to
totally flat. Our data did not indicate a culture in which the V-
shape was reversed, or made thoroughly asymmetric, as could
perhaps be expected on the basis of research on ideal affect
(which would predict decreasing arousal with positive valence
in Eastern cultures). The observed differences more or less did
align, however, with the distinction between Western/independ-
ent versus Eastern/interdependent cultures that are considered to
lie at the base of differences in ideal affect. Also, while experi-
enced and ideal affect follow each other’s course, they are cer-
tainly not identical. One way to interpret this set of findings is
that although experienced affect does not coincide with ideal
affect, cultural preferences for high or low arousal states seem to
pull at the overall nomothetic V-shape in one direction or
another, creating cultural differences in how valence and arousal
relate to one another. An additional finding was that the cultural
ordering in experienced arousal levels at higher levels of posi-
tive and negative valence was similar, suggesting that habitual
experience of high versus low arousal feeling states generalize
across valence.

Combining the findings from both studies, it is striking to
note that cultural differences in Extraversion (e.g., McCrae,
2004; McCrae & Terracciano, 2005) seem to align with the
observed cultural differences in the V-shaped relation between
valence and arousal, which showed a steeper slope in Western
compared to Eastern samples. This observation ties the findings
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of both studies together, in a way, in that Extraversion seems to
shape the valence–arousal relation both at the level of individu-
als and at the level of nations.

A number of limitations should be noted. First, both studies
relied on recalled affective experiences, which may be subject to
memory biases (see also the limitation mentioned in Study 2). In
a related vein, personality could play a role not only in how peo-
ple respond to or remember situations, but also in how they
actively select or avoid situations in their lives, and our method
does not allow us to disentangle those. It is therefore important
to replicate the findings using more momentary affective ratings,
such as those collected in experience sampling studies (Stone
et al., 2006),] and in settings where the (choice of) situation can
be controlled, such as in lab settings. Second, the items used in
both studies may not have equally covered all quadrants of the
affective space equally. In particular, negative high arousal
affect involves nervousness and stress but also fear, anger, and
associated states, and the current selection may have impacted
the results. Third, in our cultural comparisons, we relied on a
distinction between cultures in terms of levels of ideal affect. It
would be useful in follow-up studies to measure these attributes
directly, in order to shed light on how exactly they relate to
structural characteristics of affect. Also, such cultural differences
align with other differences in cultural tendencies, such as self-
affirmation (Heine, Lehman, Markus, & Kitayama, 1999), mod-
eracy bias (Chen, Lee, & Stevenson, 1995), or dialectical world-
view (Spencer-Rodgers, Williams, & Peng, 2010), and
additional research is needed to ascertain their role in shaping
the valence–arousal relation.

There is no doubt that subjectively experienced affect occu-
pies a central aspect of the mind and that understanding how
affect is structured is one of the long-standing challenges to the
science of psychology. The present studies sought to fill the vac-
uum by examining the relationship between two of the main pil-
lars of affect in five different languages and establishing sources
of variance in the relation between valence and arousal. First, pri-
marily Extraversion was found to be a personality correlate of
this relation across a diverse set of nations, with higher levels of
Extraversion translating into higher levels of arousal with increas-
ing positive valence. Second, we observed national differences in
this relation that more or less aligned with the distinction between
more Western and more Eastern cultures, showcasing a steeper
versus less steep V-shaped relation between valence and arousal.
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Notes

1. Some examples are “participating in a swimming contest

1500m,” “accident on a speed boat, friend could not breathe, panic”

(high arousal condition); “at my dorm, sitting in comfortable couch,

sipping tea,” “a few days ago, total boredom” (low arousal condi-

tion); “when I lost a relative,” “when my boyfriend told me he kissed

with my friend when drunk” (negative valence condition); “watching

the sunset from a mountaintop on holiday,” “party, birthday, friends”

(positive valence condition).

2. Additional analyses performed separately on the positive and neg-

ative subscales calculated from the unipolar adjectives yielded

largely similar results: In the high arousal condition, Extraversion

marginally predicted higher positive valence (b 5 .08, SE 5 .04,

p 5 .09) and lower negative valence (b 5 –.11, SE 5 .05, p< .05); in

the low arousal condition, Neuroticism predicted lower positive

valence (b 5 –.12, SE 5 .06, p< .05) and higher negative valence

(b 5 .21, SE 5 .06, p< .001).

3. The current research question is different from the question pur-

sued in Yik et al. (2002), which focused on the entirety of the cir-

cumplex model and its relation to personality.

4. Original English versions of the affect scales were translated into

the target language through a translation/back-translation procedure.

For each target language, the materials were first translated by a

native speaker. Next, a second translator (blind to the original Eng-

lish version) back-translated the questionnaire into English. Discrep-

ancies between the back-translated original version were reviewed

and revised after consultation with the translators.

5. In these and the following analyses, we centered the FFM dimen-

sion and arousal scores per country to avoid cross-country differen-

ces in personality influencing results. Hence, the findings of these

analyses present overall within-country interactions between the

characteristics of the valence–arousal relation and personality.

Valence scores were not centered because of the substantive impor-

tance of the neutral midpoint.

6. The associated regression model of this figure (in which arousal

across all participants was predicted by separate intercepts and slopes

for both positive and negative valence, a dummy based on the

median split of Extraversion scores, and the interaction between per-

sonality and the intercepts and slopes) again confirmed that Extraver-

sion predicts a steeper positive leg of the V-shape (B 5 .16, SE 5 .07,

p 5 .022).
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