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Abstract

Exemplars of concepts vary in their degree of prototypicality. This is also true for emotion
concepts. This study presents prototypicality ratings for a large set of Chinese words. The
database contains 636 potential Chinese emotion words (i.e., words that directly express
particular emotions, like “f% happy” and “&& sad”), from different grammatical cat-
egories. Native Chinese speakers rated the words in terms of emotional prototypicality. The
database also contains values for valence, arousal, and emotionality. The analyses of the
ratings revealed that 502 out of 636 words had a high prototypicality value (value equal
to or above three on a 1-to-5 scale), the most prototypical words being negative and high-
arousal words. The analyses also indicated that the emotional prototypicality of a word
was positively related to both arousal and emotionality, and negatively related to valence.
Among these variables, arousal was the most important contributor. Similar results have
been found in studies conducted in other languages. This will be a useful resource for
researchers interested in studying emotion words in the Chinese language and for those
interested in cross-linguistic comparisons.

Keywords Emotion words - Prototypicality - Valence - Arousal - Emotionality

Introduction

Emotions are closely linked to human life and are essential for human mental activity. A
highly relevant topic in the study of emotions has been their universality, that is, the extent
to which there is a set of basic emotions shared by all people. Paul Ekman has been one
of the major contributors to this view. He proposed the existence of seven basic emotions
(anger, disgust, fear, surprise, happiness, sadness, and contempt), which would occur invol-
untarily, in response to some stimuli [actual, imagined, or re-experienced stimuli (Ekman,

P4 Pilar Ferré
mariadelpilar.ferre @urv.cat

Department of Psychology and CRAMC, Universitat Rovira i Virgili, Carretera de Valls, s.n.,
43007 Tarragona, Spain
School of English Studies, Sichuan International Studies University, Chongqing, China

State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University,
Beijing, China

@ Springer


http://orcid.org/0000-0002-3192-0040
http://crossmark.crossref.org/dialog/?doi=10.1007/s10936-023-10018-9&domain=pdf

2776 Journal of Psycholinguistic Research (2023) 52:2775-2792

2004; Ekman & Friesen, 1971; Ekman et al., 1987; Russell, 1994]. These emotions could
be perceived by all humans, regardless of their culture, ethnicity, language, or geography
(Ekman, 1971, 1973; Ortony & Turner, 1990). The study of the universality of emotions
has mostly relied on faces (Carroll & Russell, 1996; Masuda et al., 2008; Padgett & Cot-
trell, 1996; Rutter et al., 2019; Schindler et al., 2019; Small & Verrochi, 2009). The lexicon
of emotional words, that is, of words related in some way to human emotions, and the com-
parison across languages and cultures, can, therefore, also be considered a useful approach
in this field.

Different approaches have characterized the affective properties of emotional words and
other types of emotional stimuli. One of the most influential is the dimensional approach.
From this perspective, emotions can be characterized in terms of two dimensions: valence,
and arousal (Mauss & Robinson, 2009). Valence is the level of pleasantness produced by a
stimulus, ranging from highly negative to highly positive, while arousal refers to the level
of autonomic activation produced by it, ranging from calming to exciting (Bestelmeyer
et al., 2017; Feldman, 1995; Kensinger, 2004). Therefore, emotional words may be positive
or negative and may vary in arousal levels. In relation to that, the pioneering work of Brad-
ley and Lang (1999) has had a broad impact. They collected affective norms for a large
set of English words by asking participants to rate them in terms of valence and arousal
(and also in relation to dominance, a less studied affective dimension). As a result, they
published the Affective Norms for English Words (ANEW), which has served as inspiration
for a series of studies conducted since then in other languages. There are, indeed, affective
norms for Spanish (Duchon et al., 2013; Ferré et al., 2012; Guasch et al., 2016; Redondo
et al., 2007; Stadthagen-Gonzalez et al., 2017), European Portuguese (Soares et al., 2012),
Italian (Barca et al., 2002; Montefinese et al., 2014), French (Monnier & Syssau, 2014),
German (Kanske & Kotz, 2010), Polish (Imbir, 2015), and Chinese (Xu et al., 2022; Yao
et al., 2017), among others.

The datasets listed above contain large sets of words characterized by their valence and
arousal. Part of them may be considered emotional words (that is, related to emotions in
some way). Pavlenko (2008) pointed out that a relevant distinction should be made within
emotional words. Concretely, “emotion words” (EM words henceforth) are those that
directly express a particular emotion, such as “happy” and “sad.” In contrast, “emotion-
laden words" (EL words henceforth) do not denote an emotional state but can, notwith-
standing, provoke emotions, including words like “wedding” and ‘“death.” The affective
properties of EL words may be more prone to individual and cultural differences than those
of EM words (Bromberek-Dyzman et al., 2021; Zhang et al., 2020). The reason is that the
emotional content of EL words is, most probably, acquired in relation to emotional experi-
ences. For example, the word “vacation” may elicit a positive feeling in many people, but it
might also bring back bad memories for others, eliciting a negative feeling in consequence.
In contrast, considering that EM words directly denote emotions, their emotional content is
expected to be more stable across speakers. Research on emotional word processing com-
monly relies on normative studies (i.e., like the ones mentioned in the above paragraph) to
select the experimental stimuli. However, these datasets do not distinguish between EM
and EL words, so any researcher interested in studying EM words must select them intui-
tively, without any established objective criterion. This is the case of the few studies exam-
ining the differences in processing between EM and EL words (Kazanas & Altarriba, 2015;
Wang et al., 2019; Zhang et al., 2017, 2019).

A recent study might contribute to overcoming that limitation. Ng et al. (2019) classi-
fied Chinese emotional words into distinct types, relying on the criteria proposed by Pav-
lenko (2008). Apart from EM words and EL words, Pavlenko considered a third category,
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the so-called emotion-related words (i.e., words that describe specific behaviors associated
with emotions, such as % [ ‘pale’ or Bi¥} ‘shiver’). The dataset collected by Ng et al.
(2019) is the first one in Chinese to distinguish between categories of emotional words.
However, despite its potential utility as a research tool, the list of words has not been made
available to the scientific community. In this study, we aim to fill in this gap by providing
an extensive list of potential EM Chinese words (i.e., words denoting emotions). To that
end, we have relied on an objective measure: the emotional prototypicality of words.

A prototype can be defined as the most evident case or best example of a particular cat-
egory (Fehr, 1988; Rosch, 1973). For example, when it comes to means of transport, most
people think of cars, which would be considered a prototypical example of that category.
The prototype approach, popularized by Rosch (2002), has also been applied to study emo-
tion concepts, with the rationale that, as happens in other categories, there are more and
less representative exemplars of the “emotion” concept. In studies conducted within this
framework, participants are provided with a set of potential emotion words and are asked
to rate the degree to which each refers to an emotion (e.g., Pérez-Sanchez et al., 2021). A
pioneering study in this line was that of Fehr and Russell (1984), in which participants
rated 20 target emotion words (e.g., love, sadness, and hate) on a scale ranging from 1 to
6 (1 =extremely poor example of emotion; 6 =extremely good example of emotion). Simi-
larly, Shaver et al. (1987) provided ratings for 213 English emotion words, finding that
most of them scored high on emotional prototypicality.

A few studies inspired by the work of Fehr and Russell (1984) and Shaver et al. (1987)
have been published over the course of the last two decades. For example, Zammuner
(1998) selected a set of potential emotion terms in Italian (153) and collected ratings for
a series of affective variables to know which contributed most to emotional prototypical-
ity. These variables were valence (of note, the concept of valence here was not the same as
that of dimensional models, because it refers to the degree to which the word denotes an
emotional experience, regardless of its positive or negative polarity), intensity (a concept
similar to arousal, but also including other components of emotional impact, such as peak
intensity, or onset latency), and duration (the length of time the emotional experience is
maintained). This study showed that the three variables predicted prototypicality ratings,
and intensity was the one with higher predictive capacity. Furthermore, the relationship
with emotional prototypicality was positive for both valence and intensity and negative
for duration. Considering these results, Zammuner (1998) concluded that the more proto-
typical words were those with more extreme valence and intensity values as well as those
denoting a brief affective experience. Using the same approach, Niedenthal et al. (2004)
conducted an emotional prototypicality rating study in French. In addition to valence and
intensity, frequency and age of acquisition were included as possible predictors in their
analysis. The results were similar to those of Zammuner (1998). That is, both intensity and
valence predicted prototypicality (i.e., high scores in intensity and valence predicted high
scores in emotional prototypicality), with intensity being the more predictive variable. A
more recent, and altogether larger, study in this line of research is the one published by
Pérez-Sanchez et al. (2021). These authors collected emotional prototypicality ratings for
1286 potential Spanish emotion words. They also provided the ratings for those words in
other affective (valence, arousal, emotionality, happiness, sadness, fear, disgust, and anger),
and psycholinguistic (age-of-acquisition, frequency, and concreteness) variables. In their
study, the variable which best predicted prototypicality was emotionality (a variable that
describes the extent to which a word has an emotional charge, regardless of its positive
or negative polarity). Consequently, words with a higher emotional charge tended to be
those with higher prototypicality scores. The study also successfully identified sadness,
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happiness, anger, and arousal as positive predictors of prototypicality, while disgust, age
of acquisition and frequency were found to act as negative predictors. Therefore, the most
prototypical emotion words can be described as highly arousing words, related to the emo-
tions of sadness, happiness, and anger. Furthermore, they tend to be low frequency words,
which were acquired at an early stage in development. Finally, the authors also explored
the role of grammatical category on emotional prototypicality, bringing out a clear pre-
ponderance of adjectives over nouns and verbs among the highly prototypical words of the
database (i.e., those with a prototypicality rating equal or above 3 on a 1-5 scale).

The main aim of this study was to provide normative data on the emotional prototypi-
cality of a large set of Chinese words, in accordance with the procedure followed by Pérez-
Sanchez et al. (2021). Although a few previous studies include affective ratings for Chinese
words (e.g., Xu et al., 2022; Yao et al., 2017), these do not distinguish between EM and
EL words. As mentioned previously, the only study that has made such a distinction (Ng
et al., 2019) does not feature a readily available list of words. The second aim of this study
was to explore the contribution of several factors to emotional prototypicality, in particular,
valence, arousal, and emotionality. Emotionality was defined, much as it was by Pérez-
Sanchez et al. (2021), as the emotional load of a word, regardless of its polarity. To these
ends, we selected 636 potential EM words and collected emotional prototypicality ratings
from native speakers of Mandarin. With respect to valence and arousal values, we relied
on the database of Xu et al. (2022) and collected ratings through questionnaires for the
words not included in that study. To the best of our knowledge, this is the first database of
Chinese emotion words elaborated from an emotional prototypicality approach. It will be a
valuable resource for researchers interested in these words per se or their comparison with
EL words.

Method
Participants

Participants were students from Beijing Normal University and Sichuan International Stud-
ies University. After data cleaning (see the Results section), the responses of 261 partici-
pants were used for analyses. The mean age of these participants was 20.1 years (range,
17-29; SD: 2.3), and 211 (80.8%) were women. All participants were native speakers of
Mandarin and came from different regions of China: Northeast China (6), North China
(72), East China (32), Northwest China (1), Southwest China (116), Central and Southern
China (34). They participated as volunteers and signed an informed consent document.

Materials

We selected a set of 636 potential EM words from previous normative studies and from
studies about emotional word processing (Chen et al., 2015; Lin & Yao, 2016; Wang et al.,
2019; Xu et al., 2022; Yao et al., 2017; Zhou & Tse, 2020). To that end, we relied on the
criteria outlined by Pavlenko (2008), that is, we selected words directly expressing affective
states, like “angry” or “pleasure.” This selection was done by two of the authors who are
native speakers of Chinese. The two judges agreed that the final 636 stimuli were potential
EM words. The words had 1 to 4 characters. Concretely, there were 13 one-character words
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(2%), 575 two-character words (90.4%), 14 three-character words (2.2%), and 34 four-char-
acter words (5.3%). In relation to grammatical category, there were 348 adjectives (57.4%),
48 nouns (7.5%), and 240 verbs (37.7%).

Procedure

We collected emotional prototypicality ratings for the 636 words included in the study.
Accordingly, words were randomly divided into four questionnaires, with 159 words per
questionnaire. Firstly, participants provided sociodemographic data. Secondly, they were
asked about their age, gender, and native language. Finally, were also asked if they had
lived in China for the last seven years and whereabouts they had lived. After that, partici-
pants were presented with the instructions for the rating task. The task instructions were
taken from Pérez-Sénchez et al. (2021) and translated to Chinese. Participants were pre-
sented with 159 words and asked to rate the extent to which each word referred to an emo-
tion. The rating was done on a scale ranging from 1= “IXMAE B (] B R /X
AN FHEA PR — 25 (This word does not refer to an emotion) to 5= “IX 4Nl H AEH
a0 Z ) IR €8 R /A AN 1R S AR F8 B & — Bl 75 /8% (This word clearly refers to an emotion).

In addition to the aforementioned, we created a series of questionnaires to collect
valence and arousal ratings for 264 words that were not included in the database of Xu
et al. (2022). In these questionnaires, we also included a set of filler words already rated by
Xu et al. (2022), concretely, 40 neutral words, and 30 EL words. The reason was to provide
participants with a more diverse set of words to rate (note that there were only potential
EM words in our dataset, so it might have been strange for participants to rate valence and
arousal of a list including only words denoting emotions). Overall, 334 words (264 target
words and 70 filler words) were rated in terms of valence and arousal, which were distrib-
uted in 6 questionnaires (3 for valence and 3 for arousal, with 111-112 words each). We
used the same scale and labels as Xu et al. (2022). Participants were first asked to fill in
the same demographic information as that included in the emotional prototypicality ques-
tionnaires. Then they were required to rate either the valence of each word on a 7-point
scale (from — 3 to+ 3, — 3 =extremely negative, 0= ‘“neutral,” + 3 =extremely positive) or
its arousal on a 5-point scale (from O to 4, O=very low arousal, 4=very high arousal).
The full instructions (emotional prototypicality, valence, and arousal) are provided in the
Appendix.

For all the questionnaires and variables, a list of 15-20 words was presented on each
screen with a rating scale under each word. The presentation order of the words was ran-
domized in each questionnaire. Participants were instructed to select the option “T don’t
know the word” for cases in which they were not familiar with the meaning of a particular
word. All the participants rated only one variable and completed a single questionnaire.
The questionnaires were all completed online.

Results

Data Trimming

The questionnaires were submitted to a trimming procedure to discard non-native speak-
ers of Chinese and participants who had responded with anomalous patterns. The motives
of exclusion were the following: participants who rated more than 95% of the words in a
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el e e, Variable Mean  SD  Median  Min  Max
prototypicality subset of words in Full set
all the variables
Prototypicality 3.54 0.66 3.60 1.70 4.76
Valence -0.22 1.46 -0.85 -242 2.48
Arousal 2.30 0.58 2.31 0.50 3.47
Emotionality 1.37 0.53 1.48 0.00 2.48
High prototypicality subset
Prototypicality 3.80 0.45 3.79 3.00 4.76
Valence -0.36 1.47 - 1.08 —-242 2.48
Arousal 2.36 0.54 2.36 0.50 3.74
Emotionality 1.43 0.51 1.52 0.04 2.48
Prototypicality Valence
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questionnaire with the same value; participants who marked the option “I don’t know the
word” in more than 50% of the words, and participants whose ratings correlated less than
0.10 with the average rating of the other participants.

As a result of the above exclusion criteria, a total of 25 participants were removed and
261 participants were kept. After cleaning, each questionnaire was completed by an aver-
age number of 26.10 participants (SD=3.28), with the minimum number of participants
per questionnaire being 21 and the maximum 30.

Description of the Database

The database is available at https://figshare.com/articles/dataset/prototypicality_dataset_

xIsx/20209859
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Descriptive statistics and the histograms for all the variables are shown in Table 1 and
Fig. 1. Prototypicality data are based on the collected ratings for all the words (i.e., 636
words). Valence and arousal data are based on the collected ratings for part of the words
(264 words) and Xu et al.’s (2022) ratings for the other words (372 words). Emotionality
was operationalized as valence in absolute terms. To show just an example, “: /5 grieved”
is a negative word with a valence value of — 1.96. Therefore, its emotionality score would
be 1.96. The emotionality of “E-1% joy,” a positive word with a valence value of +1.96,
would be exactly the same (i.e., 1.96). Both words have the same amount of emotional
charge, although in one case the charge is positive, while in the other it is negative.

As shown in Fig. 1, there are many words with prototypicality ratings above 3. (502
words, 78.93% of the entire set). Furthermore, the distribution of the words in the valence
variable shows two peaks, with a higher concentration of words in the first peak (around a
valence value of — 1.5) than in the second peak (around a valence value of + 1.5). Never-
theless, the distribution of arousal and emotionality tends to be normal, although emotion-
ality shows a moderate negative skew. The median values of arousal and emotionality (2.31
and 1.48, respectively) are very close to the scales’ midpoint (2 and 1.5, respectively).
Opverall, the distribution of the words in the different variables indicates that most of them
are negative words (the mean valence value is lower than 0), have a mid-to-high arousal
value (the mean value is higher than 2), are mildly emotional (the mean value is close to
1.5) and have a high emotional prototypicality (the mean value is higher than 3).

Reliability and Validity of the Ratings

We examined the inter-rater reliability of the ratings with a split-half procedure, using the
splithalf.r function set to 100 repetitions in the multicon package (Sherman & Serfass,
2015) in R (v4.2.2, R Core Team, 2022) and RStudio (v2023.6.1.524, Rstudio Team,
2023). There were several versions of each questionnaire (four versions for prototypical-
ity questionnaires, three versions for valence questionnaires, and three versions for arousal
questionnaires). We randomly split the participants in each questionnaire into two equal
groups and ran a Pearson correlation with the mean ratings of the words of each group.
Then, we repeated these steps 100 times to get an average by applying the Spearman-
Brown correction. This was repeated for each variable and averaged across questionnaires.
The mean correlations obtained indicated a high level of internal consistency for the
three variables: prototypicality, r=0.91 [range of 0.87-0.94]; valence, r=0.99 [range of
0.98-0.99]; arousal, r=0.94 [range of 0.90-0.97].

We also examined the validity of our ratings. To our knowledge, there are no previ-
ous studies on emotional prototypicality in Chinese. Therefore, we compared our ratings
to those obtained in studies conducted in other languages. To that end, we focused on the
words in common with these studies (after translating them). To obtain the translation
equivalents between the Chinese words and the words in other languages, we relied on the
following sources: for Spanish translations, we used Esdict. (n.d.); for English translations,
we relied on the Harper Collins Publishers Ltd. (2014); for the French and Italian transla-
tions, we employed the online translation website DeepL Translator. (n.d.). In all cases,
we followed a two-steps procedure: firstly, we translated the Chinese word to the target
language (e.g., English). Then, we back translated that word to Chinese. We kept, for the
purpose of validity analyses, only the words matching in the two directions of the transla-
tion. To examine validity, we computed the correlation between the ratings of the transla-
tion equivalents across languages. The results of the correlations were as follows: Spanish
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(Pérez-Sanchez et al., 2021), r(296)=0.632, p <0.01; English (Shaver et al., 1987, Study
1), r(130)=0.600, p<0.01; Italian (Zammuner, 1998), (119)=0.534, p<0.01; French
(Niedenthal et al., 2004), r(108)=0.585, p<0.01.

We also assessed the validity of valence and arousal ratings, by correlating them with
those obtained from previous studies. Firstly, we focused on the filler words of our study,
which we obtained from Xu et al. (2022). The correlation between both datasets was
r(70)=0.979, p<0.01 for valence and r(70)=0.946, p<0.01 for arousal. Secondly, we
identified the words in common with other normative studies in Chinese. In the compari-
son with Yu et al. (2016), we obtained a correlation of r(441)=0.900, p <0.01 for valence
and a correlation of r(441)=0.578, p<0.01 for arousal. Regarding the study of Yao et al.
(2017), the correlation was of r(70)=0.849, p<0.01 for valence and of r(70)=0.423,
p<0.01 for arousal. Lastly, the comparison with the study of Zhou and Tse (2020) revealed
a correlation of r(110)=0.901, p<0.01 for valence and a correlation of #(110)=0.474,
p<0.01 for arousal.

Characteristics of the More Prototypical Words

To explore the characteristics of the more prototypical words, we focused on the high-pro-
totypicality subset (i.e., words with an emotional prototypicality rating equal to or above
3). The descriptive statistics for all the variables are presented in Table 1.

Then, we categorized the words of this subset regarding valence and arousal into “nega-
tive/positive” words, and into “low-arousal/high-arousal” words, following the criteria
used by Xu et al. (2022). Concretely, we categorized words with a valence value under O
as negative words, and words with a valence value above 0 as positive words. Words with
a valence value equal to 0 should be considered as neutral words, although there were no
words with this value in the subset of highly prototypical words. Regarding arousal, words
with an arousal rating below or equal to 2 were classified as low-arousal words, while
those with a value higher than two were classified as high-arousal words. Apart from that,
words in the high prototypicality subset were classified according to their part of speech.
Among the 502 high-prototypicality words, there were 317 negative words (63.15%) and
185 positive words (36.85%). Furthermore, there were 371 high-arousal words (73.30%)
and 131 low-arousal words (26.70%). Regarding the part of speech or grammatical type,
there were 285 adjectives (56.77%), 195 verbs (38.65%), and 22 nouns (4.58%). Chi-square
tests showed that highly prototypical words are mostly negative (X*(1, n=502)=34.71,
p<0.001), have a high arousal (X2(1, n=502)=114.74, p<0.001), and are, for the most
part, adjectives (X*(2, n=502)=213.54, p <0.001). Finally, we identified the 15 most pro-
totypical words in the dataset. Their characteristics are shown in Table 2. In this subset,
there are ten negative words and five positive words. All of them are high-arousal words
and have a large proportion of adjectives between them.

Bivariate Relationships between the Affective Variables

We computed the Pearson correlations between all variables for the entire set of words,
as can be seen in Table 3. The most closely related variable to emotional prototypicality
was arousal. The correlation coefficient between the two variables was 0.315, a value
which indicates the presence of a moderate relationship, suggesting that words high in
emotional prototypicality tend to have a high level of arousal. Emotional prototypicality
was also significantly correlated with the other affective variables. There was a negative
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Table 2 Affective and psycholinguistic characteristics of the top 15 emotion prototypical words

‘Word Translation Prototypicality ~ Valence Arousal Emotionality —POS*
A Painfully sad 476 -19 273 1.96 ADJ
=P Happy 471 2.39 3.24 2.39 ADJ
B Pathetic 4.67 —-1.92 240 1.92 ADJ
LA Regard as an enemy 4.67 —-2.08 296 2.08 Verb
R Indignantly resent 4.67 - 144 393 1.44 Verb
/=2 Joyful 4.67 1.80 2.70 1.80 ADJ
SR Envy and hate 4.62 -170  2.05 1.70 Verb
I Feel the anguish of sorrow 4.60 —175 255 1.75 ADJ
AL Charmed 4.60 1.96 2.27 1.96 ADJ
MERZ! Elated 4.60 2.11 2.20 2.11 ADJ
XfHEE  Be filled with indignation 4.60 0.36 3.30 0.36 ADJ
ARRK Grieve over someone’s death  4.57 —1.48 2.14 1.48 ADJ
TR Violently rage 4.57 -1.78  3.09 1.78 Verb
R Very rage 4.55 -175 321 1.75 Verb
A Very resent 4.55 -1.68 283 1.68 Verb

*Part of speech

Table 3 Correlation between

. Variable Prototypi- Valence Arousal Emotionality

variables cality
Prototypicality 1 —0.288% 0.315% 0.237*
Valence - 1 —0.021 0.021
Arousal - - 1 0.188%*
Emotionality - - - 1
*Correlation is significant at the level of 0.001 (2-tailed)

correlation with valence, r=— 0.288, p<0.001 and a positive correlation with emo-

tionality, r=0.188, p<0.001. These results indicate, therefore, that highly prototypical
words tend to be both negative and affectively loaded.

Prediction of Prototypicality

We conducted a multiple linear regression analysis with the entire set of words to exam-
ine the predictive capacity of the assessed variables on emotional prototypicality. We
first examined the data to detect possible multicollinearity effects between the analyzed
variables. Acceptable multicollinearity coefficients were observed: the lowest tolerance
value obtained was 0.96, while the highest VIF value obtained was 1.04.

The result of the regression model was significant, F(3, 632)=57.396, p<0.001,
R?>=0.214 (an adjusted R? of 0.210), and the three factors were included in the model
(see Table 4). The higher significant standardized Beta coefficient was for the valence
variable, followed by arousal and emotionality. This means that all three variables con-
tribute to prototypicality.
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Table 4 Linear regression

. Lo Predictors R? change Standardized Coef- ¢ value
analysis on prototypicality

ficient beta

Arousal 0.099 0.273 7.589%*
Valence 0.079 —0.287 8.129%*
Emotionality 0.036 0.192 5.346*

The order of the variables presented here is consistent with the order
of their entry in the regression model

*The t value is significant at the level of 0.001 (2-tailed)

Discussion

The present study had two goals. Firstly, we aimed to provide normative data on the emo-
tional prototypicality of a large set of Chinese words. Secondly, we aimed to examine the
affective variables which contribute the most to prototypicality.

In relation to the first objective, this study presents ratings of emotional prototypicality
for 636 words and ratings for valence and arousal for words not previously included in nor-
mative studies. The norms show high indices of reliability for prototypicality, valence, and
arousal, thus indicating a high level of internal consistency (Hedge et al., 2018; Parsons
et al., 2019). These results are in alignment with the excellent reliability coefficients shown
in Pérez-Sanchez et al. (2021) with regard to emotional prototypicality. Our results are also
congruent with previous normative studies in terms of the high reliability of the data col-
lected. As is the case with affective and concreteness ratings from Ferré et al. (2017) and
Guasch et al. (2016), affective ratings from Xu et al. (2022), and affective, concreteness,
familiarity, and imageability ratings from Yao et al. (2017).

With reference to validity, we compared our prototypicality ratings of our words with
those of their translation equivalents in other languages. Pearson correlations were middle
to high in all the cases (range =0.53-0.64), the highest correlation being the one obtained
in comparison with the Spanish data (Pérez-Sanchez et al., 2021). Our correlation values
are reminiscent of those reported in previous studies. For example, Pérez-Sanchez et al.
(2021) found moderate to high correlations between the prototypicality ratings of Span-
ish words and those of their translation equivalents in American English (Shaver et al.,
1987), Basque (Alonso-Arbiol et al., 2006), French (Niedenthal et al., 2004), and Ital-
ian (Zammuner, 1998), with correlation coefficients ranging from 0.49 to 0.63. Thus, our
study aligns with previous studies on emotional prototypicality, and provides further evi-
dence indicating that normative ratings in Chinese are similar to those obtained in other
languages.

In addition to prototypicality, we also compared the ratings of valence and arousal
with those present in other Chinese normative studies (Yao et al., 2017; Yu et al., 2016;
Zhou & Tse, 2020). Pearson correlations were very high for valence (range =0.84-0.91).
However, when it came to arousal, there were mostly moderate correlations [compari-
sons with Yu et al., (2016), r(441)=0.578; with Yao et al., (2017), »(70) =0.423; with
Zhou and Tse (2020), r(110)=0.474]. The lower level of congruence for arousal ratings
than for valence ratings is, however, consistent with several studies [Leveau et al., 2012;
Pérez-Sanchez et al., 2021, but see Guasch et al., (2016) and Xu et al., (2022), for high
validity coefficients for arousal]. This result might be caused by individual differences
either in the concept of valence and arousal or in the role of these variables in the affec-
tive experience (Barrett, 1998; Feldman, 1995; Kuppens, 2008). Firstly, and according
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to Pérez-Sanchez et al. (2021), the cause of the lower correlation for arousal (with
respect to valence) may be that the concept of arousal is more difficult to understand
than the concept of valence. Some participants may conflate both concepts and consider
arousal as the intensity of the negative or the positive experience. Other participants,
in contrast, may understand arousal as a concept differing from that of valence, which
thus indicates the degree of activation produced by the affective experience (Kron et al.,
2015). Secondly, the experience of arousal may show greater individual variability than
the experience of valence. Indeed, Kuppens (2008) reported individual differences in
the extent to which high/low arousal is experienced as pleasant or unpleasant. In relation
to this, it should be noted that in some of the first studies in the field (Niedenthal et al.,
2004; Zammuner, 1998), the term “intensity” was used instead of “arousal.” The con-
cept of intensity was understood as a broader dimension, including other components
(e.g., peak intensity and onset latency). It might be easier for participants to understand
what intensity means (and to rate it) than arousal. Further work in addressing this issue
may be necessary.

With respect to the characteristics of the high emotion prototypicality words in the data-
set (i.e., those with a prototypicality value equal to or above 3), they mostly correspond to
negative words with a high level of arousal. There is also a preponderance for adjectives,
and this larger number of adjectives among words scoring high on emotion prototypicality
is in line with Pérez-Sanchez et al. (2021) and suggests that it may be more adequate to
select adjectives rather than nouns in studies focusing on the emotion lexicon (e.g., word
processing studies). The other result in agreement with previous findings (e.g., Pérez-
Sanchez et al., 2021; Zammuner, 1998) is the larger number of negative emotion words
than positive emotion words. One possible explanation is that negative experiences are
more differentiated than positive experiences. Among the seven basic emotions proposed
by Ekman (1973)-anger, disgust, fear, surprise, happiness, sadness, and contempt-there is
only one positive emotion (i.e., happiness). This might be related to the distinct processing
styles associated with positive and negative experiences. Indeed, it has been proposed that
unpleasant experiences indicate the presence of a problem (e.g., Schwarz & Bless, 1991).
Therefore, these experiences elicit an in-depth cognitive analysis of the situation with the
objective being to find a suitable solution. This would result in more differentiated labels
for those experiences than for positive experiences. In such a case, cognitive processing
would be more general (i.e., less detailed) as positive situations indicate the absence of
problems and, therefore, do not require a detailed level of processing.

As well as providing an emotional prototypicality dataset, our second aim was to
explore the contribution of several affective variables to prototypicality. We found that
the three examined variables, that is, valence, arousal, and emotionality, were correlated
with emotional prototypicality, arousal being the variable with the highest correlation
coefficient. Our results are mostly in concordance with Zammuner (1998) and Niedenthal
et al. (2004), both of whom found the strongest correlations for intensity (a factor akin to
arousal, but with a broader scope, as explained in the introduction) and who also reported
significant correlations between prototypicality and emotionality (labeled as valence in
their studies). The results do not entirely match, however, with those of Pérez-Sinchez
et al. (2021). Although they, much like us, found significant correlations between the three
affective variables, the variable most correlated with prototypicality was emotionality. The
regression analysis in our study mostly agreed with the correlation analysis, showing that
the three affective variables predicted prototypicality. Therefore, highly emotion prototypi-
cal words are mostly negative words, highly arousing, and with extreme valence values.
Pérez-Sénchez et al. (2021) also identified emotionality and arousal as relevant predictors

@ Springer



2786 Journal of Psycholinguistic Research (2023) 52:2775-2792

of emotional prototypicality. However, these authors included more predictors than us in
the regression analysis and as such the results cannot be directly compared across studies.

Finally, it is necessary to name some limitations of the study. First of all, we did not
restrict the selection of stimuli to Chinese words with a certain character number, as in
other normative studies in this language (e.g., Yao et al., 2017). Neither did we restrict the
part of speech of the words included in the dataset, a detail in contrast with studies only
using nouns (e.g., Shaver et al., 1987). Although these decisions may make it difficult to
carry out comparisons across studies, they were made with the objective of covering as
many potential emotion Chinese words as possible. The second limitation is the presence
of a gender bias in the sample, with 80.8% of female participants. It must be said that this is
a common limitation in normative studies collecting subjective ratings for words. The rea-
son being that, in most cases, participants are university students where women are more
prevalent. It should be noted, however, that a high correlation between men’s and women’s
affective ratings has been reported (e.g., Montefinese et al., 2014). Future research should
strive to include more balanced samples of participants with regard to gender and include
subjects from populations other than academia.

Conclusions

This is a normative study, which includes emotional prototypicality ratings, as well as
valence and arousal ratings for six hundred and thirty-six Chinese words. The high emo-
tion prototypicality words are mostly negative words with high-arousal, and adjectives.
Arousal, valence, and emotionality contribute to the emotional prototypicality of words
with arousal being the most important predictor. The present dataset provides researchers
with a list of words characterized by affective properties that can be used to select experi-
mental materials. These words can be used in studies with an emphasis on emotion words
per se (e.g., studies about the cognitive and neural processing of these words), as well as
in others aimed at making comparisons between emotion words and emotion-laden words.

Appendix
Instructions for Prototypicality Rating in Chinese

JE 7R ) .
BN RARSE B — RV FA T BT DR Z DR 53X 28154 S 7]
TR ATV IR i 1) 5 — o 7 S /4 Wi X 1] I AR 2 ) A R IR B R R
EAE [ B 3X A [ AU A 20 1-5 00 PP 3 b
1= “IXANAE A ARG RN I AN 1 — Rl 45 «
5= “TXAMAA AR H 9 2 R (R X 1] AR AR AR 2 — g K
RIEEE SR, WM “1-5 “FREERTETES. MREARER
T, VP EANKITE X AN 1 <o
TG B [l BB R 2 70, BRI TE AN EEAE 9 R 2 I (8] 2% 8 i — MR
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Instructions for Prototypicality Rating in English

PROTOTYPICALITY.

Next, you will see a series of words. We ask you to please answer the following question
for each of them:

To what extent does this word refer to an emotion?

Please respond to all the words in the questionnaire giving your rating on a scale of 1 to
5, where:

1 ="This word does not refer to an emotion”

5 ="“This word clearly refers to an emotion”

You can also use any intermediate number on the scale according to what corresponds.
If you do not know a word, choose the option “I DON’T KNOW THE WORD”.

Please do not spend too much time thinking about each word and remember that there
are no right or wrong responses.

Instructions for Valence Ratings in Chinese

TEHE S5 R VTl — A TE RO D0 BE o 0 B 2 i D) 1 12 3] 1 L A i 7 A R AR
i R s T AR A A R IR

AT ARG R A JOR B, JATIAE X BARBEI ARG, R SRR AT A2 3R] e
PLRE. Bilhn, “E RN H A BRRIE 9, ATRE bR, MU TR IR A
T2, TR ik IR A

] ) gt D 5 AT A — AN 5E (R B IX RIBEAT PP AR

AR E AR 7083, MEVEEDN-3-43. HRE LI ieiE, FIHIX L)
AEN BRI Ot D B HEAT VAL WRIXAS AR AR, IR EIT-3
70y WREALVREGEARFRIR, IR EIT + 370, JARIKAT MER A HME (- 2,
— L4+ 1,+2) R IR PR R BEE A FEE -

TN P AT I REAT AR o WSRIEANRIE R AR E (3R], IR A RIIEIX AN

HILE, BERBAMNELZy. EROZARYEIEE BRI A2 SOV A PRk v
fitie

Instructions for Valence Ratings in English
Pleasantness

Your task is to evaluate the pleasantness of a set of words. Pleasantness refers to the posi-
tive/pleasant or negative/unpleasant feeling produced by words.

To give just some examples, a positive word may be 4} “gold medal”, while a nega-
tive word may be 2] 2 “criminal dealing”.

Word pleasantness varies on a continuum, with some words falling between the two
extremes.

You are asked to perform your ratings on a seven-point scale provided next to each
word, where “—3” means “extremely negative, “0” means “neutral,” and “+3” means
“extremely positive.” You can use all the values of the scale.

Please, respond to all the words. In case you don’t know a specific word, you should
mark the “I don’t know the word” option.
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Remember that there are no right or wrong answers and that you should make a quick
assessment based on your first reaction upon seeing the word.

Instructions for Arousal Ratings in Chinese

e i

T AR 55 2 VPG — AR TR PO MR R 2 o O Rt 2 9 ) 152 12 1) ¥ P L F 5 8 i 8k
T /G R SR T B TR

N T ARG I EREA O &, AT B RERY, [ R REAT 4 2 ] (i
BERZ. flhn, «& XA R e e RE ], B REib IR/ S8 e pas  (RIAREIE
R/ AP AR T T ) T SCAS IR AR AR M R P 3R], e AT RE LR AR IR AR H T (
B AR B AN BR AR H ) o

] (RIS R P8 T DA — AN 5E (R 0 ELIX AT BEAT PP AR

AU VAR IS 7 B3R, BTG DR0-4. TERYE LU FRiE, FIATX LX)
B B R M B P AT PG S SR EAR ST AR g (R RS AN R AR 3
JBORR), WURE EFT070 WIEREARLIRGE A 58 S iad (Bl AR 1% BR/ e i B AR 5 1),
TBRGEAT40; TIRURAT LU A Al A 73 (1, 2, 3) RPPAG T -1 AT AR S

TR T IR AT RS o A REEANFIIE AN 18], 15 6 " RANFIE X AN

HILE, BRBAMNELZr . EROZRIEIEE BRI 2 — SN A Pk v
flie

Instructions for Arousal Ratings in English
Arousal

Your task is to evaluate the arousal of a set of words. Arousal refers to the activation/
arousal or calm/relaxation produced by words.

To give just some examples, a high-arousal word may be £ X “typhoon” while a low
arousal word may be 315 “paperwork”.

Word arousal varies on a continuum, with some words falling between the two extremes.

You are asked to perform your ratings on a five-point scale provided next to each word,
where “0” means “very low arousal” and “4” means “very high arousal.” You can use all
the values of the scale.

Please, respond to all the words. In case you don’t know a specific word, you should
mark the “I don’t know the word” option.

Remember that there are no right or wrong answers and that you should make a quick
assessment based on your first reaction upon seeing the word.
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