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Abstract

This study investigated the relationship between lexical-semantic features: age of acquisition,

familiarity, subjective frequency and imageability and affective features: emotional valence

and arousal of Chinese words for native Mandarin speakers. Lexical items from the Object

and Action Naming Battery (Druks & Masterson, 2000) were selected. One hundred and

seventy monosyllables produced by native Mandarin speakers with high naming agreement

were used. Eighty participants were recruited to rate items on lexical and affective features.

The results showed that all features were highly correlated. Ratings of word imageability and

frequency significantly predicted ratings of emotional arousal and frequency significantly

predicted ratings of emotional valence. The results can be used to develop standardized object

and action naming tests to assess aphasia in Mandarin-speaking patients. The results can also

guide choice of target stimuli for rehabilitation of Mandarin-speaking patients with aphasia.
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Introduction

The motivation for this study is to investigate the associations between lexical-semantic (cold)

features and affective (warm) features of words for Mandarin speakers. Cold features refer to

the lexico-semantic properties of words, including the age of acquisition (AoA), familiarity,

frequency and imageability. AoA refers to the estimated age that a word is learned by an adult

speaker. Familiarity is the subjective frequency of exposure to a word by an adult speaker.

Frequency refers to the occurrence of a word in daily communication. Imageability is defined

as the ease with which a word induces a sensory mental image. Studies show these variables

have an impact on lexical processing in normal and impaired Mandarin speakers (Weekes,

Shu, Hao, Liu, & Tan, 2007). However, it is an open question whether the variables are

related to emotion. Warm features refer to properties related to emotional characteristics.

Emotional valence and arousal are two dimensions that characterize emotion. Valence shows

the extent to which an emotion is positive or negative, while arousal represents the intensity

of emotion (Citron, Weekes, & Ferstl, 2010). Such features have correlated in English and

German. One hypothesis is that cold feature ratings will be related to warm feature ratings in

Mandarin but no study has tested this question. Mandarin is the standardized form of modern

spoken Chinese in Mainland China and Taiwan (Fung, 2009). There are seven geographical

dialect groups in China but Mandarin is the largest with over 870 million Mandarin speakers

(Fung, 2009). Hence, the results from such a study can be applied to a very large population.
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Effect of cold features in word recognition

Studies of alphabetic languages show that age-of-acquisition (AoA), familiarity, frequency
and imageability all predict oral reading (Balota, Cortese, Sergent-Marshall, Spieler, & Yap
2004) and object naming (Poncelet, Majerus, Raman, Warginaire, & Weekes, 2007). Some
lexico-semantic features have also been found to affect word processing in word and picture
naming in Chinese. For example, highly familiar, frequent and early acquired words take less
time to name in picture naming by normal Mandarin speakers (Weekes et al, 2007).
Relationship within cold features in word recognition

Studies of English speakers reported a positive correlation between familiarity, frequency
and AoA (Bird, Franklin & Howard, 2001; Citron et al., 2010). Similar findings were
reported for Mandarin speakers. For example, Chan (2011) found strong positive correlations
between familiarity and frequency ratings in Mandarin speakers. One reason may be more
frequently used words will have higher familiarity, so they are perceived as more familiar. It
has also been found that imageability is a reliable predictor of AoA in Chinese for nouns and
verbs in native Chinese speaking children (Ma, Golinkoff, Hirsh-Pasek, McDonough &
Tardif, 2009).

Ao0A, familiarity and frequency are highly correlated, and Ao0A is correlated with
imageability, causing a problem of multi-collinearity in psycholinguistic research (Cutler,

1981). Therefore, based on previous studies, it is expected that cold features including AoA,
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familiarity, frequency and imageability will be highly correlated in Mandarin speakers.

Effect of warm features in word recognition

Previous studies show that emotional valence and arousal activate different parts of the

brain (Lewis, Critchley, Rotshtein, & Dolan, 2007). Therefore, it is possible that these two

affective features will have independent effects on word recognition. It is quite reasonable to

believe that words with high emotional valence and words with high arousal will be faster to

process. However in English, emotional valence and arousal have an interactive effect on

word recognition (Citron et al., 2010). Highly negative words are more arousing than highly

positive words. Therefore, a more negatively valenced word could lead to a faster response

than a highly positive word. This can be explained by the threatening nature of negatively

valenced words, which may initiate faster response due to avoidance behaviour (Chan, 2011)

Relationship within warm features in word recognition

Recent studies on English words report a high correlation between emotional valence and

arousal (Citron et al., 2010). However, this was characterized by a nonlinear relationship in

the form of a U-shaped curve when doing correlation analyses. This means that more positive

and negative valance words are also high in arousal. Similar findings were found in a study of

Mandarin speakers (Chan, 2011), words with both positive and negative valence were rated

higher in arousal compared to neutral words (Bradley & Lang, as cited in Citron et al., 2010).

Therefore, it is hypothesized that there will be a non-linear correlation U-shaped correlation
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between warm feature (valence and arousal) ratings in native Mandarin speakers.

Relationship between cold and warm features in word recognition

Studies with English and German words found a high correlation between rated

imageability and arousal, as well as familiarity and valence (Citron et al., 2010). However,

imageability did not predict arousal ratings in a Mandarin speaking group (Chan, 2011). This

could be a result of small sample size in Chan’s study, so that the results might not show a

correlation between imageability and emotional arousal. Chan (2011) suggested a larger

sample might find a significant correlation. Chan also reported that the lexical-semantic

features, frequency of use and imageability significantly predict emotional valence. This

finding was compatible with research using English words (Bird et al., 2001) including a

study showing high correlation between warm features and rated imageability (Citron et al.,

2010).

Research gap

Previous studies reported similarities in the relationships between cold and warm features

in English and German words (Citron et al., 2010). However both of these are Indo-European

languages using an alphabetic script. Few studies have investigated the relationship between

cold features and warm features and the effect of emotion properties on word processing in

Chinese, which is Sino-Tibetan using a non-alphabetic script. The patterns of correlation

between cold and warm features may vary across language groups because of linguistic
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differences. Moreover, ratings of object and action words that are highly reported in English

(Druks & Masterson, 2000) are not available for young and elderly native Mandarin speakers.

Purpose of current study

The primary aim is to investigate the relationship between cold features (lexico-semantic

properties: AoA of acquisition, familiarity, frequency and imageability) and warm features

(affective features: arousal and valence) for Mandarin speakers. If a high correlation is found,

this can guide the choice of stimuli for the rehabilitation of Mandarin-speaking patients with

aphasia. For example, stimuli with high emotional valence and arousal could be chosen to

enhance word processing of patients whereas neutral words with low arousal may be trained

at a later stage. A standardized test of object and action naming similar to Object and Action

Naming Battery (Druks & Masterson, 2000) can also be developed to test hypotheses about

the effect of grammatical class on word retrieval in aphasia by matching correlated variables.

Based on findings, controlled list of nouns and verbs for Mandarin patients can be developed

for research into the dissociations between processing of actions and objects in aphasia as

reported in numerous studies (see Bird et al. 2001; Druks & Masterson, 2000).

Method

Preparatory Study

To examine differences between action and object naming in native Mandarin speakers, it

IS necessary to identify words that are unambiguously objects (nouns) and verbs (actions).
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This is a problem in Chinese languages because of the large degree of compounding in most
words. Five native Mandarin speakers were recruited to name all the stimuli in Object and
Action Naming Battery (Druks & Masterson, 2000) containing black and white line drawings
of 162 objects and 100 actions. Participants were asked to use a monosyllabic word if
possible. The specific instruction for naming objects was “Please name this picture using a
single syllable™ i F —/MH 30 aim 44 B 4041, and the specific instruction for actions
was “Please describe the actions in the drawings using a single syllable™ & H—/4~" 3%
TR H 3 1E”. Naming agreement of the pictures was obtained. Items with satisfactory
naming agreement of 80% or more were chosen as stimuli for the rating experiment. The
standard consent form used throughout all stages of the study can be found in Appendix A.
Experimental Stage
Participants

Ninety native Mandarin speakers were recruited through personal contact and email alert.
Fifty participants were young adults (17 males and 33 females) who were aged 18 years old
or older and 40 of them were elders (10 males and 30 females) who were aged 50 years old or
older who provided informed consent and ratings data for the study on a voluntary basis.
Material
Word selection

Names of actions and objects with naming agreement above 80% in the preparatory study
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were chosen for the experiment proper. A total of 62 actions and 108 objects with a naming
agreement of 80% or above were selected. Therefore, a total of 170 words were chosen as the
stimuli for the rating study. In addition to these stimuli, 10% of words were chosen randomly
to appear twice in the test as a check on the intra-rater reliability. As some of the items such
as IH and ffi can be a verb or a noun simultaneously, quotation marks specifying their lexical
features were added e.g. | (#4:d), #i ($4E4).
The questionnaire

Online questionnaires were created using the online survey software called Survey Monkey.
Action names and object names were presented as Chinese characters in simplified font. The
questionnaires requested subjective ratings of the cold features (lexico-semantic properties:
AoA, familiarity, frequency of use and imageability) and warm features (affective features:
arousal and valence) of selected items. Stimuli were the 170 words with naming agreement
above 80% and 17 repeated words for intra-rater reliability. Subjective ratings on the six
features of the 187 Chinese characters were obtained. Eight sets of online questionnaires were
prepared to randomize the order of feature ratings. Each set was further divided into two parts.
The first part consisted of seven web pages, with a consent form (Appendix B) attached, an
introduction page, a demographic page, and three pages for subjective ratings of three
features and an intermission page. The second part consisted of five web-pages, with one

intermission page, three pages for subjective ratings of another three features and one page
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for leaving contact.

A definition of each feature was given in the questionnaire (Appendix C). All the stimuli
on each web page were randomized to make sure they had equal chance to appear in different
orders. Participants were asked to use a 7-point scale to rate the features: arousal, familiarity,
frequency and imageability, from 1 (the least) to 7 (the most). They were asked to rate
valence with 1 as most negative, 4 as neutral and 7 as the most positive. For AoA, values 1 to
7 were labeled as age ranges 0-2, 3-4, 5-6, 7-8, 9-10, 11-12 and 13 or above, with each point
representing a two-year age band. An option of “unknown word” (‘5% [lL5) was provided
beside the 7-point scale of each stimulus.

Based on the methods reported by Druks and Masterson (2000), instructions for AoA and
familiarity ratings were adopted and translated from Gilhooly and Logie (1980), while that of
imageability were adopted and translated from Paivio, Yuille and Madigan (1968).
Instructions of frequency, arousal and valence were adopted and amended from Chan (2011).
All written instructions were provided using simplified characters. (Appendix C)

As use of the internet is not familiar to the elderly group, hard copies of the questionnaires
were made. It was identical to the online version except it did not have an intermission page.
There were also totally eight sets of questionnaires to randomize the features, the words were

also randomized. It consisted of 8 pages including a consent form, a demographic page and 6

pages for subjective ratings of six features. The questionnaires were also self-paced and the
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participants were advised to take a rest when they felt tired so as to prevent fatigue.

Procedure

For online questionnaires, web links to the online questionnaires were sent to volunteer

participants. They were allowed to choose randomly from the eight sets of questionnaires.

Hard copies of questionnaires were distributed randomly to elderly participants. Participants

were asked to give ratings of the 6 features for 187 Chinese characters on a 7-point scale. To

prevent fatigue, participants were permitted to complete the questionnaire after rest periods.

Results

Descriptive Statistics

Demographic information

Demographic information including gender, education level and place of living of the two

age groups, participants aged 18 or above (n=50) and those aged 50 or above (n=40), are

summarized in Table 1. The majority of participants were female. Almost all participants

(98%) had Secondary education or more. Overall, most participants lived in Hong Kong, but

for the younger group an equal number of participants lived in Hong Kong and the Mainland.
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Table 1

Descriptive statistics of the participants’ Demographic

Aged 18 Aged 50
Total sample
or above or above
(N=90) (n=50) (n=40)
Gender
Male 27(30%) 17 10
Female 63(70%) 33 30
Education Level
Primary or below 2 (2%) 0 2
Secondary School 51 (57%) 19 32
Undergraduate 32 (36%) 27 5
Postgraduate or above 5 (6%) 4 1
Place of Living
Hong Kong 59 (66%) 23 36
Mainland 29 (32%) 25 4
Others 2 (2%) 2 0

Word ratings

Descriptive statistics including means and standard deviations of the ratings for each word

for cold features and warm features were obtained (Appendix D). The descriptive statistics of

the features including AoA, familiarity, frequency, imageability, emotional arousal are shown

in Table 2 for the three valence categories (positive, neutral and negative). Means of valence

ratings were categorized as negative (between 1.00 and 3.29) neutral (between 3.30 and 4.70),
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and positive (between 4.71 and 7.00) as recommended by Citron et al. (2010). According to

this categorization, out of 170 stimuli, 1 word was negative, 143 words were neutral and 26

words were positive. The mean of AoA was lowest for positively valenced words.

Table 2

Descriptive statistics of rated features in the positive, neutral and negative valence categories

Valence Categories
Positive (26 words) Neutral (143words) Negative (1 word)

Features Mean SD Min Max Mean SD Min Max Mean Min Max

AO0A
401 027 358 480 432 034 353 515 411 411 411

Familiarity

524 036 4.16 581 486 040 367 576 450 450 450
Frequency

460 039 381 537 4.07 045 312 532 348 348 3.48
Imageability

5.03 0.32 438 567 474 026 4.14 528 476 476 476
Arousal

387 037 332 488 357 026 284 423 400 4.00 4.00

Developing a test of action and object naming

Based on the descriptive statistics for the features including AoA, familiarity, frequency;,

imageability, emotional arousal and valence for all items, a test of action and a object pictures

with pairwise matched ratings for all six features was developed (Appendix E) containing 20

nouns and 20 verbs.
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Correlation Analyses

Reliability analyses

Ten percent of stimuli were randomly selected (17 words out of 170) to check intra-rater

reliability. Correlation analyses compared first and second word ratings by each participant.

The intra-rater reliability on all rated features is presented in Table 3. The values range from

0.89 to 0.98 for features of seventeen words. Intra-rater reliability was therefore acceptable.

Table 3

Intra-rater reliability in all features

Features Correlation between the repeated words
Age-of-acquisition 0.98
Familiarity 0.94
Frequency 0.93
Imageability 0.91
Arousal 0.95

Emotional VValence 0.89
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Relationship among variables

Correlation analyses were performed to determine the relationship among ratings. Pearson

correlations were used to analyze the correlations among emotional valence, arousal, AoA,

familiarity, frequency and imageability. A significance level of p= .05 was used. Correlations

between all features are shown in Table 4. All features were significantly correlated p < .01.

Correlation among cold features

Correlations between cold features (AoA, familiarity, frequency and imageability) can be

seen in Table 4. All features were positively correlated except AoA which was negatively

correlated with the other variables. This is because the earlier the age of acquisition (a smaller

A0A value), would predict higher rating of other features.

Table 4

Correlation among all features (N=90)

Features Arousal Valence  AoA  Familiarity Frequency Imageability
Arousal 1

Valence 281%* 1

AoA -469** - 355** 1

Familiarity 535**  496*%* -.640** 1

Frequency 596**  531** -.659*%* 807** 1

Imageability 576** 367  -561** .694** 534** 1

Note. **=p < .01.
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Correlation between warm features

Correlations between warm features, emotional arousal and valence are presented in Figure
1. A U-shaped curve was obtained. This showed that both positively and negatively valenced
words were rated higher in arousal than more neutral words as reported in studied of English

and German words (Bradley & Lang, as cited in Citron et al., 2010).

Emotional Valence against Arousal

5.5~
5.0- .
451 )
8 ° ° * °
> 4 O- ° °° ° e ® }. :" o o
2 S s Qe o‘.‘b;‘;.o...o
354 ° KO ssa'é‘, °
o ® “.0:
3.0~ oo
25 1 1 1
3 4 5 6
Valence

Figure 1. Emotional valence ratings plotted with emotional arousal ratings
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Correlation between cold and warm features

The high correlations between ratings for action and object words reflect multi-colinearity.

It is therefore not certain whether each of the cold and warm features are related as suggested

or whether each feature appears to be related because of the large degree of shared variance

with another variable. Multiple regression was therefore used to analyze the data to determine

which independent variables significantly predict word ratings (the dependent variable) when

all variables are considered. The independent variables entered into the equation were rated

AO0A, familiarity, frequency and imageability. The dependent variables entered were ratings

of emotional valence and arousal. A significance level of p= .05 was applied for all analyses.

Emotional arousal

The stepwise regression results for predictor variables of emotional arousal are shown in

Table 5. The results showed that frequency and imageability ratings significantly predicted

emotional arousal.

Table 5

Regression results for predictor variables of emotional arousal in Mandarin

Variables Adjusted R square t Standardized
Coefficientsp
Frequency 349 8.496*** .622
Imageability 444 5.427*** 371

Note: ***=p<0.001



Affective and Lexico-semantic Properties 18

Emotional Valence

Results from stepwise regression for emotional valence are shown in Table 6. The results

showed that frequency ratings significantly predicted emotional valence.

Table 6

Regression results for predictor variables of valence in Mandarin

Variables Adjusted R square t Standardized
Coefficientsp
Frequency 275 6.909*** .564

Note: ***=p<0.001

Comparison between the results of young adults and elders

The ratings made by different age groups showed different patterns. Pearson correlations

were used to analyze the correlations among emotional valence, arousal, AoA, familiarity,

frequency and imageability for the young adults aged 18 or above and old adults aged 50 or

above. A significance level of p= .05 was used. Correlations between all features for young

adults are shown in Table 7, while that of the elders are shown in Table 8. The results showed

that all six features are significantly correlated p < .01 for the young adult group. However,

for the elder group, arousal is not correlated with AoA and imageability and valence is not

correlated with AoA. Other features were significantly correlated but the coefficients were

not as high as those observed in the young adult group.
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Table 7

Correlation among all features for young adults who aged 18 or above (N=50)

Features Arousal Valence  AoA  Familiarity Frequency Imageability
Arousal 1

Valence 326** 1

Ao0A -505** - 447** 1

Familiarity J03**  499** - 823** 1

Frequency .689**  532**  -788** 912** 1

Imageability ~ .518%*  286%*  -481**  442%* 420%* 1

Note. **=p < .0L.

Table 8

Correlation among all features for elders who aged 50 or above (N=40)

Features Arousal Valence  AoA  Familiarity Frequency Imageability
Arousal 1

Valence 151* 1

AoA -.124 -.102 1

Familiarity .159* 350**  -217** 1

Frequency 247**  A38**F -207** 381** 1

Imageability 136 .224%*  -182* 570%* 153* 1

Note.* =p<.05, **=p<.01.
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Discussion

The motivation for this study was to investigate the pattern of relationships between the

cold features (lexico-semantic properties: AoA, familiarity, frequency and imageability) and

warm features (affective properties: emotional arousal and valence) for Mandarin speakers. It

was predicted that there would be significant correlations among the ratings of cold features

and warm features for Mandarin speakers as in English and German. The results support this

hypothesis, although only frequency predicted the ratings for arousal and valence when the

colinearity with other variables was controlled in the multiple regression analyses. Overall,

the more frequent a word the more arousing it is for both age groups. More frequent words

are also viewed as more positive. More imageable words are also considered more arousing

by the younger group but not by the elder group.

The descriptive statistics of the features AoA, familiarity, frequency, imageability, and

emotional arousal were reported for the three valence categories (positive, neutral and

negative). According to classification proposed by Citron et al. (2010), most words are rated

as neutral. This might due to the fact that the stimuli in this study were all nouns and verbs

from the Object and Action Naming Battery (Druks & Masterson, 2000). This contrasts with

studies by Chan (2011) and by Citron et al. (2010) that included nouns, verbs and adjectives

with approximately 1/3 positive, 1/3 neutral and 1/3 neutral items in their corpora.

Despite the uneven number of words with positive, neutral and negative emotional valence,
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we still observed a trend. Words with positive emotional valence were usually perceived to be

of higher familiarity, frequency, imageability and arousal. They were also perceived to be

earlier in their age of acquisition.

The results show that all features are correlated. This confirms the prediction that the cold

features including AoA, familiarity, frequency and imageability are correlated in Mandarin

speakers as reported by Chan (2011) and is compatible with the results from English (Bird,

Franklin & Howard, 2001; Citron et al., 2010). Also as predicted from previous studies, a

U-shaped curve was obtained when plotting the scatter graph of arousal against valence. This

means words with positive emotional valence and words with negative valence were rated

higher in arousal than neutral words (Bradley & Lang, as cited in Citron et al., 2010). This

was inline with the results of Citron et al. (2010) in English and of Chan (2011) in Mandarin.

The non-linear relationships reported in these studies support the view that these variables are

independent at least in terms of the ratings given for emotional arousal and valence.

Step-wise regression found that frequency and imageability ratings significantly predicted

ratings of emotional arousal. Frequency ratings also significantly predicted emotional valence.

Therefore, frequency is the variable that predicts warm features (both valence and arousal).

Chan (2011) found that the perception of self-reference was the only common predictor of

emotional arousal and valence for a native Mandarin speaking group. This factor was not

measured in the present study. Frequency was not found to be a predicting factor of the warm
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features by Chan (2011). Imageability also had no predictive value in arousal in the Mandarin

speaking group (Chan, 2011). The present results show that with a larger sample size, there is

a correlation between imageability and emotional arousal at least for action and object names.

Limitation and possible modifications of the present study

Fifty participants were aged 18 or above while only forty participants were aged 50 or

above. More young participants were tested due to two reasons. First, there were more young

adults in my social circle. Second, use of internet was not common in adults aged above 50.

Distributing the questionnaires in hard copies was much harder and slower than spreading the

links online. The majority of the participants were female as they had higher response rate for

the questionnaires. Most participants aged 50 or above live in Hong Kong creating a distinct

sample. This was due to the geographical limitation of administering the hard copies.

Most of the stimuli were rated as neutral because they were verbs and nouns extracted

from the Object and Action Naming Battery (Druks & Masterson, 2000). Unlike adjectives,

objects and actions are usually more neutral in nature in the fact that they seldom arouse any

emotions. Therefore, the stimuli in this study are not ideal for studying warm features such as

emotional valence and arousal. However, the present results will allow us to exclude effects

of emotional variables on any observed dissociations between action and noun naming given

that stimuli can now be matched for differences in emotion variables that have independent

effects of brain activation. More critically the present study produced a set of monosyllabic
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action and object names that have wide application in aphasia and in cognitive neuroscience.

The present results allow more than one standardized word list to be used from the corpus.
If warm features were the focus of a study, it would be best to choose more arousing words
with more variety in terms of emotional valence. Subjects can be recruited to rate emotional
valence of the words so as to categorize the words into negative, neutral and positive.

Only two dimensions of emotion: emotional valence and arousal were studied. A study on
Chinese affective words suggested that more emotional factors including pleasure (valence),
excitement (arousal), dominance and familiarity should be investigated in order to reveal a
more complete picture of Chinese words (Wang, Zhou, & Luo, 2008). In future studies, these
factors may be added to investigate the effects of the affective properties of words more fully.

Mandarin speakers were recruited based on the requirement that Mandarin was their main
language with native proficiency. However, participants were not required to be monolingual
speakers of Mandarin. As well as Mandarin, they can speak other dialects such as Cantonese
or Kejia etc. Knowledge of other dialects might affect ratings of word features in Mandarin.
For example, a person who can speak both Mandarin and Cantonese, the word kettle “3” is
more frequently used in Mandarin but if it is replaced by “4&” in Cantonese, then perception
of the frequency of using “Fz” may be lower than for a person who can only speak Mandarin.

In addition to the dialects spoken by participants, place of living might affect their ratings.

For example, the word spoon “~J”, is frequently used for places which use Mandarin as the
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dialect of daily communication. However, the same word is seldom used in Cantonese and is

replaced by “Z=”. Thus a participant may have different perception depends on the place of

residence when rating the word. It would be better to recruit participants who live in the same

place using Mandarin as the spoken dialect of daily communication and Mandarin is the only

dialect known. Beijing would be an ideal place to fulfill such criteria. In that case, these two

factors can be more easily controlled.

Another methodological weakness of the study is that male: female ratio was not

controlled. The male to female was of 1:2. If males and females perceive features of words

differently especially warm features that are related to emotion then imbalances could cause

misleading results. Therefore, if possible, it would be better to keep same number of male and

female participants equivalent in future studies. The majority of participants received

secondary school education. More participants with lower education level could be recruited

so that perception of the features could be studied in a broader context. It is quite reasonable

to assume that different levels of education will affect ratings. For example, people with

higher education may be more familiar with less frequent words and they may use less

imageable words more frequently.

Clinical implication

The high correlations among features could guide the choice of stimuli in the rehabilitation

of Mandarin-speaking patients with aphasia. For example, as frequency and imageability
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significantly predict emotional arousal, we would expect words with high frequency and
imageability to induce high intensity of emotion. Then these words would probably enhance
learning, and so might be chosen as stimuli at the beginning stages of rehabilitation.

The results also contribute to the development of a standardized test of object and action
naming similar to the established Object and Action Naming Battery (Druks & Masterson,
2000) for Mandarin speaking patients with aphasia. The words with similar ratings for all six
features can be matched to form a word list that can be used to assess naming abilities of the
patients (see Appendix E). The results from the elder group can develop the normative data

for this word list.
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Conclusion

Lexico-semantic and affective properties of Chinese verbs and nouns are highly correlated
in Mandarin speakers. Imageability was found to be a predictive factor of rated arousal while
frequency was found to be a predictive factor for both emotional valence and arousal. As
most of the words in this study are perceived as neutral, there was a limited number of words
with positive or negative valence. Modifications will be needed to prepare stimuli with larger
variety of warm features in future studies. Then we can have more insight on the relationship
between the cold features and warm features in Chinese word recognition. Stricter inclusive
criteria can also be set to reduce the confounding factors. Besides subjective ratings, previous
studies show that emotional valence and arousal activate different parts of the brain (Lewis,
Critchley, Rotshtein & Dolan, 2007). Therefore, in addition to behavioral studies such as the
present study, further imaging investigations with fMRI and event-related potentials (ERP)

studies should be performed to investigate mechanisms of word recognition.
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Appendix A- Consent form for the preparatory study

2 E A K EASH

PR AT R S TBERER R
RN/ BRAAE A GRE S BT A R - HIRERIEE N 25 —0F
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S5 R
A NS5 R T EE - AT RN R L - FrAIC SR SRR A 2 -
(& N SRR SR - IR -

FEHZHTHNSS |
N

WHEEAEE 15 SE R/ NERLLE(FETE (852) 9302 0092; HAHE: cherrynice @hotmail.com)
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Appendix B- Consent form for the questionnaire
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PFHIE X AT RSB ENIR R
RNE/RBRFAEA S E IR U FERFA - HIREREE TS5 —IAR
HSLEPRIRRSE ©

ZASL:Y)

BgE & T TSR TE ORI R E S IR R R R &

HREE

HEZE5RERET  EREEE (W _ERE © R RS R eT EEHHTH

it ERIZEATHIZE - (R R ORI B SR P — PR R R T - [RIAERYRE
—EMI A TR A UHRERITE R - ATy WELSE R © BRECRRAT LY =100l - fHY
[EIRCRFE T ik FEEDER S - AREIER S SWEELT - A% -

s
bFed eIt m N - BEM S0 TR NI RITEE &I REE G - NI - &
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=it ETTER - XN SR AN ZE A TRORHY TTER ©
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ST - VU5 > HEEENER -

S5 R
A NS5 RN T EE - AT ERIN R L - FrAIC S SRR R -
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Appendix C- Instructions and definitions of the features in the questionnaire

Instructions and definitions of the warm features:

Emotional Arousal

Please rate each word as to the ease or difficulty with which it arouse emotion. Please give a
high arousal rating (towards the number 7) to words which arouse high intensity of emotion.
Words which arouse lower intensity of emotion should be given a low arousal rating (towards
the number 1). Please use the full range of the scale.

B N

B — TS [REAVIE 28 SRR RE SRy IH28 S N R FE FE i — I gt
FEAVEBRZRE © R D FREMUEEIR ARRVEZE SR - HNEE E— MRS HITBLE RN
R (RATWEER LT 7) M R F HREMUEER IR RN -
BEERRRIEERRNARE ) (RETEEER BT 1) - BEERE M EER
HYSEH © VEEERIGER - QRN EGNT R TR, —#= -

[1 KA > 7 k=]

Emotional Valence

Valence describes the extent to which an emotion is positive or negative. Please rate the
words according the positivity or negativity of emotion. In this scale, 1 represents negative, 4
represents neutral and 7 represents positive. If the words arouse a positive emotion, then it
should be rated as higher (From 5-7, the higher the more positive). If it does not arouse
emotion, then it should be rated as 4. If it arouse a negative emotion, then it should be rated
as low (From 1-3, the lower the more negative).

B IEEERE

BRI — AT ERYIB 4 L R Ry B4 A TE — N Re i HH IR HY
T4 > W UANRTE — MR i Uy iE4E - FEXER - 1 NiRkoum - 4 ypit - 7
APRIETH © SERF IR IEEIHIELE - EA ERESIED (RATEEER EIVEE
7) 5 MERANFIL AWM, Ea T 4 57 0 ARA FIMEEAR D Y
& BEHLE— MRS (RIETEPEER LT 1) - EEERR M ERERL
JOE o AERARAESH T R T AR —82 - [1 Rt » 7 U iRIEH]
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Instructions and definitions of the cold features in the questionnaire:

Age-of-acquisition (adopted from Gilhooly & Logie, 1980)

Please select the age at which you learned each of the words. By “learning a word” it means
the age at which you would have understood that word if somebody had used it in front of
you, even if you did not use, read or write it at the time. Each number (1 to 7) on the scale
spans the period of 2 years. Please use the full range of the scale.

23N FEHIERS (adopted and amended from Dai, 2011)

WEREF TN FER - "53] BEEEEERNMER AR5 AFELHET
WHEE XN RETANESEH ~ FiRsPEX T GHEHaENER -
F—MEER LAVEEE (15 7) RERENZ L - EREHER I ERIUE -

Familiarity (adopted from Gilhooly & Logie, 1980)

Please rate each word as to the number of times that you experienced it in daily life. If you
have seen or heard or used the word nearly every day of your life, please give the word a
higher familiarity rating (towards the number 7) whereas if you rarely have seen or heard or
used the word, please give the word a lower familiarity rating (towards the number 1). Please
use the full range of the scale.

WENFERHBIEE (adopted and amended from Dai, 2011)

TEARYELE H & A E TP B L BV S ERI R E W — NP ACRIESS A5
EESENL LRI T  BRRENAEEE IS (RAEEEEFR DRVEE
7) MR WRERDESIE > RREEHEE  EEI N FRENAEREE IS (R
i EER FAVEF 1) o IEREHABNMEEERERE - LRI ESI T - 1§k
B TRNRIET ) — 8 o [1RIE > 7 IiE]


http://zh.surveymonkey.com/MySurvey_EditPage.aspx?sm=%2b%2bC7FW40lbuZa2zgZkV8Na6b08GvCMH6wtGntcwLoYE%2f8RBZ1ndpPrmSHsNhYq3s&TB_iframe=true&height=450&width=650
http://zh.surveymonkey.com/MySurvey_EditPage.aspx?sm=%2b%2bC7FW40lbuZa2zgZkV8Na6b08GvCMH6wtGntcwLoYE%2f8RBZ1ndpPrmSHsNhYq3s&TB_iframe=true&height=450&width=650
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Frequency of Use

Please rate each word according to the frequency of use which depends on the relative
frequency of a word is used during daily communication. If you use it very frequently, please
give a higher rating (towards the number 7). If you use it very rarely, please give a lower
rating (towards the number 1). Please use the full range of the scale.

FFIRR

HE EF—DFHIRHTHR - T PRI B E A4S T RN RIRET - R EH
FEAZERANT > BRRENATHRFy (REIFEER EAVET 7) MK A
R DEEFEAA Y BE AN FRER TR (RETFEER ERVEF 1) -
BRERRMPEERIGER - QERIRNEE N F5ER T AR ) —# -
[1 A MAEER, 7 22 (A

Imageability (adopted from Paivio et al., 1968)

Please rate each word as to the ease or difficulty with which it arouse mental images (a
mental picture, or sound, or other sensory experience). Please give a high imageability rating
(towards the number 7) to words, in your estimation, arouse a mental image very quickly and
easily whereas any word that arouses a mental image with difficulty should be given a low
imagery rating (towards the number 1). Please use the full range of the scale.

=AY R 4B S M (adopted and amended from Dai, 2011)

BEEEE N A A S ERCE Y EIG - EE SR E R E BV AT RES M - 215850
MNRBE SN E G, EEXKEE » BAT — 1 REWa BRIy (REEE
BRENEFT) 5 HE - R REEAESEE B &BEEE - 158 T —RIE
YRS (REVEEER FAVEF 1) o I5EERE M E BEFRAVER -
WERARA ST EmEE T RRES —R -

[1 ARAK - 7 AtRE]
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Appendix D- Means and standard deviations of word list in all rated features
Stimuli A0A Frequency | Familiarity |Imageability| Arousal Valence

Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD
H 3.60 | 147 | 5.06 | 181 | 511 | 211 | 473 | 2.09 | 413 |198| 4.47 | 1.82
E 356 | 145 | 532 | 177 | 530 | 205 [503| 2.05 | 390 |1.95| 451 | 1.44
Fak 421 | 137 | 472 | 190 | 510 | 191 |498| 1.94 | 3.79 |1.81| 449 | 1.17
fit 481 | 143 | 381 | 2.01 | 428 | 1.84 | 474 | 1.77 | 3.24 |1.94| 454 | 1.35
iy 383 | 1.36 | 453 | 210 | 502 | 186 [501| 1.69 | 3.41 |1.91| 480 | 1.28
== 444 | 150 | 394 | 1.63 | 5.06 | 1.80 | 507 | 1.89 | 3.41 |1.76| 437 | 1.51
i 492 | 153 | 321 | 1.79 | 424 | 1.83 | 443 | 2.00 | 3.23 |1.70| 4.30 | 1.53
i 451 | 140 | 416 | 2.02 | 490 | 1.78 | 464 | 1.82 | 3.62 |1.86| 4.34 | 1.33
A 3.88 | 151 | 498 | 191 | 547 | 185 | 476 | 194 | 3.94 |193| 453 | 1.19
& 420 | 150 | 439 | 193 | 524 | 1.72 | 520 | 1.65 | 4.06 |1.99| 449 | 1.35
1=K 413 | 142 | 439 | 195 | 546 | 153 | 500 | 1.73 | 3.79 | 2.03 | 4.17 | 1.66
5g) 400 | 150 | 470 | 201 | 524 | 1.72 | 521 | 155 | 4.00 |1.79| 4.26 | 1.50
YN 456 | 1.36 | 354 | 190 | 433 | 200 [499| 1.68 | 3.80 |1.81| 3.52 | 1.46
e 440 | 131 | 410 | 208 | 501 | 192 |491| 191 | 3.48|1.83| 4.02 | 1.28
il 429 | 138 | 384 | 1.89 | 467 | 1.69 |452| 1.72 | 3.36 |1.95| 3.97 | 1.28
Y 406 | 148 | 427 | 210 | 474 | 1.89 | 486 | 1.86 | 3.34 |1.98| 4.13 | 1.25
T 421 | 124 | 424 | 209 | 487 | 1.82 | 482 | 1.67 | 3.39 |1.88| 4.70 | 1.29
R 480 | 1.34 | 381 | 209 | 4.16 | 202 | 438 | 1.76 | 3.32 | 1.77| 4.72 | 1.53
H 5,02 | 148 | 3.12 | 189 | 367 | 198 | 416 | 185 | 284 |1.76| 428 | 1.21
A 429 | 138 | 460 | 182 | 509 | 1.73 | 498 | 1.77 | 359 | 194 | 469 | 1.30
Bk 3.97 134 | 410 | 183 | 512 | 1.73 | 524 | 142 | 3.71 |187| 454 | 143
= 4.08 127 | 4.46 195 | 542 | 184 | 539 164 | 3.88 |188| 4.76 | 1.37
i 3.88 | 153 | 393 | 192 | 496 | 1.89 |500| 1.76 | 3.47 {1.79| 430 | 1.41
i 4.03 136 | 407 | 216 | 474 | 203 | 514 | 165 | 3.84 |1.97| 4.07 | 1.39
B | 428 | 136 | 418 | 2.07 | 438 | 1.83 | 462 | 1.78 | 3.43 |1.95| 428 | 1.25
. 391 | 1.32 | 459 | 209 | 524 | 1.70 | 472 | 190 | 3.97 |2.05| 491 | 1.38
%= 3.82 | 140 | 467 | 206 | 530 | 199 | 522 | 192 | 462 |197| 550 | 1.47
£l 4.49 157 | 3.73 194 | 454 | 183 | 438 | 199 | 346 |182| 437 | 1.37
iy 4.29 146 | 3.74 | 216 | 482 | 161 | 469 | 184 | 341 |1.77| 417 | 121
5E 4.39 135 | 454 | 182 | 529 | 164 |466 | 1.84 | 3.69 |1.78| 4.14 | 154
& 4.14 1.28 | 4.49 175 | 500 | 168 | 461 | 1.87 | 353 |190| 400 | 1.44
5 396 | 142 | 412 | 199 | 530 | 1.83 |523| 186 | 3.80 | 2.07| 441 | 1.33
ok 4.44 132 | 3.79 188 | 442 | 181 | 442 | 184 | 354 |196| 456 | 1.21
= 4.31 138 | 4.67 193 | 491 | 174 | 441 | 190 | 3.66 |186| 4.16 | 1.29
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Stimuli A0A Frequency | Familiarity |Imageability| Arousal Valence

Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD
#7 | 463 | 1.29 | 366 | 1.86 | 444 | 1.95 | 478 | 1.69 | 3.22 | 1.73| 4.03 | 1.39
NA | 474 | 137 | 320 | 219 | 424 | 2.08 | 420| 1.97 | 3.36 | 1.76 | 3.64 | 1.75
fa | 412 | 137 | 412 | 191 | 542 | 151 | 487 | 1.88 | 3.54 |1.85| 4.47 | 1.22
Br | 400 | 145 | 456 | 1.97 | 538 | 1.81 | 501 | 1.93 | 420 |1.94| 499 | 1.43
¥) | 440 | 133 | 352 | 1.86 | 460 | 1.87 |4.77 | 1.77 | 3.46 | 1.82| 4.32 | 1.48
¥T | 386 | 1.34 | 436 | 2.07 | 5.00 | 2.05 | 509 | 1.75 | 420 |1.82| 3.69 | 1.58
M4 | 457 | 1.27 | 3.18 | 200 | 424 | 1.93 | 428 | 1.83 | 3.34 |1.78| 4.16 | 1.07
% | 456 | 153 | 399 | 185 | 459 | 1.95 | 467 | 1.85 | 3.43 |1.88| 4.28 | 1.18
= | 429 | 150 | 424 | 1.89 | 493 | 1.75 | 469 | 1.95 | 3.53 |1.74| 4.40 | 1.34
b | 422 | 142 | 416 | 1.94 | 458 | 1.89 | 450 | 1.90 | 3.39 |1.92| 4.32 | 1.28
B | 463 | 141 | 388 | 212 | 464 | 1.96 | 494 | 1.82 | 3.34 |1.83| 4.27 | 1.34
§ | 473 | 141 | 327 | 198 | 462 | 2.10 | 484 | 1.97 | 3.36 |1.85| 4.23 | 1.45
¥r | 440 | 145 | 3.90 | 213 | 501 | 1.73 | 488 | 1.72 | 3.39 |2.01| 4.32 | 1.36
| 369 | 143 | 462 | 224 | 548 | 1.67 |519| 1.66 | 3.77 | 1.94| 4.61 | 1.80
PR | 377 | 147 | 491 | 1.94 | 540 | 1.82 | 507 | 1.77 | 408 |1.98| 4.66 | 1.52
f5 | 378 | 141 | 450 | 192 | 553 | 154 |514 | 1.67 | 3.77 | 1.87| 477 | 1.33
BE | 436 | 1.37 | 391 | 1.98 | 451 | 215 | 448 | 212 | 3.47 |1.75| 449 | 1.21
5 | 408 | 142 | 467 | 203 | 508 | 1.86 | 458 | 1.89 | 3.61 |1.75| 4.24 | 1.17
% | 437 | 1.38 | 3.96 | 201 | 469 | 1.91 | 463 | 1.76 | 3.56 | 1.77 | 4.02 | 1.32
B4 | 381 | 153 | 416 | 2.03 | 563 | 146 | 513 | 1.64 | 3.80 | 1.97 | 4.46 | 1.37
#% | 456 | 1.68 | 3.38 | 1.89 | 4.03 | 1.99 | 421 | 1.69 | 3.29 |1.93| 4.40 | 1.28
458 | 141 | 379 | 1.95 | 476 | 1.76 | 453 | 1.79 | 3.27 |1.89 | 453 | 1.37
L, | 398 | 146 | 3.82 | 230 | 522 | 1.94 [524 | 1.79 | 3.40 | 1.83| 4.29 | 1.45
MR | 423 | 144 | 344 | 208 | 460 | 1.98 | 443 | 1.81 | 350 |1.94| 3.99 | 1.53
JK | 419 | 139 | 430 | 193 | 510 | 1.85 [510| 1.77 | 3.86 | 1.86| 3.52 | 1.56
fife | 412 | 163 | 469 | 204 | 524 | 1.92 | 493 | 1.87 | 423 |1.92| 463 | 1.43
& | 406 | 162 | 419 | 232 | 493 | 1.96 |4.64 | 1.84 | 357 |2.01| 442 | 1.25
fft | 417 | 1.46 | 409 | 212 | 463 | 1.97 |473| 1.74 | 3.70 [ 2.05| 4.70 | 1.38
Joll | 431 | 1.49 | 380 | 1.86 | 5.03 | 1.78 | 4.93 | 1.65 | 3.47 | 1.89| 457 | 1.32
B2 | 438 | 135 | 434 | 1.89 | 516 | 1.73 | 476 | 1.83 | 3.59 [1.84 | 452 | 0.99
fR | 464 | 134 | 401 | 1.81 | 497 | 1.73 | 444 | 181 | 3.04 |1.70| 4.31 | 1.36
Mg | 396 | 150 | 448 | 1.96 | 510 | 1.69 523 | 1.72 | 403 |1.80| 4.73 | 153
7 | 3.62 | 140 | 5.09 | 193 | 547 | 203 | 506 | 2.00 | 434 |1.90 | 487 | 1.46
F | 476 | 1.29 | 361 | 1.85 | 438 | 1.93 | 439 | 1.79 | 3.53 |1.82| 3.97 | 1.32
% | 448 | 147 | 449 | 204 | 522 | 1.80 | 496 | 1.85 | 3.89 | 1.96 | 4.67 | 1.29
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Stimuli A0A Frequency | Familiarity |Imageability| Arousal Valence

Mean| SD |Mean| SD |[Mean| SD |[Mean| SD |[Mean| SD | Mean| SD
Ea. 471 | 1.70 | 372 | 195 | 460 | 1.99 | 483 | 1.79 | 407 |1.83| 3.71 | 1.78
=) 457 | 150 | 391 | 200 | 462 | 1.89 | 473 | 1.69 | 3.48 |1.81| 4.38 | 1.60
e 442 | 144 | 382 | 190 | 460 | 1.93 | 478 | 1.70 | 3.18 | 1.71| 4.20 | 1.29
bl 3.89 | 158 | 417 | 197 | 524 | 176 | 512 | 177 | 3.37 |1.86| 4.38 | 1.39
& 470 | 155 | 447 | 196 | 550 | 1.75 | 5.03| 1.86 | 3.59 |2.01| 4.62 | 1.44
it 457 | 154 | 417 | 194 | 529 | 152 |461| 192 | 3.44|1.86| 441 | 1.21
B 486 | 150 | 338 | 192 | 458 | 217 | 449 | 217 | 3.10 |1.68| 4.26 | 1.34
Eh 440 | 155 | 373 | 182 | 491 | 1.78 | 466 | 1.84 | 352 |1.72| 4.46 | 1.40
Bl 467 | 151 | 348 | 194 | 443 | 199 |471| 1.89 | 3.63 |1.89| 4.32 | 1.53
JE 475 | 143 | 351 | 189 | 423 | 194 |416| 1.89 | 3.18 |1.79| 391 | 144
EH 394 | 146 | 537 | 181 | 526 | 211 | 474 | 208 | 3.99 | 184 | 4.74 | 1.32
I 470 | 1.34 | 417 | 213 | 499 | 1.89 | 499 | 1.99 | 353 |1.89| 437 | 1.19
K 393 | 138 | 463 | 202 | 507 | 1.83 | 533 | 154 | 3.78 |1.86| 481 | 1.33
N 403 | 149 | 387 | 208 | 417 | 216 | 428 | 1.94 | 3.33 |1.82| 4.27 | 144
= 438 | 150 | 332 | 185 | 439 | 203 |449| 194 | 323 |1.72| 4.02 | 1.14
[} 406 | 152 | 423 | 200 | 498 | 1.84 | 500 | 1.72 | 3.86 |1.86| 4.46 | 1.34
Ui 431 | 1.35 | 406 | 1.84 | 513 | 1.68 | 482 | 1.80 | 3.42 |1.79| 3.93 | 1.53
Iy 3.80 | 1.37 | 484 | 212 | 531 | 173 |512| 1.76 | 4.03 |1.97| 4.78 | 1.38
G 4.48 136 | 407 | 194 | 476 | 1.77 | 488 | 1.67 | 341 |1.79| 443 | 144
il 4.47 131 | 401 | 196 | 444 | 181 |4.44 | 164 | 3.36 |1.75| 4.12 | 1.67
i 515 | 151 | 3.60 | 221 | 389 | 209 | 418 | 214 | 3.32 |190| 3.84 | 1.59
[] 3.78 | 1.72 | 519 | 202 | 543 | 1.71 | 462 | 223 | 3.94 | 216 | 487 | 1.54
o5 413 | 163 | 370 | 206 | 488 | 1.99 | 483 | 1.81 | 3.56 |1.88| 4.23 | 1.27
e 418 | 140 | 398 | 1.87 | 460 | 210 | 470 | 2.06 | 3.86 |1.86| 4.01 | 1.45
=1 471 | 153 | 333 | 204 | 424 | 205 |4.36| 1.89 | 3.36 |1.87| 4.09 | 1.38
4 | 377 | 1.68 | 416 | 1.88 | 5.06 | 1.88 | 520 | 1.74 | 3.64 | 1.79| 4.29 | 1.37
&) 4.12 141 | 509 | 1.73 | 568 | 1.51 | 519 | 166 | 406 |1.73| 496 | 145
VB 4.29 152 | 411 199 | 463 | 190 | 470 | 1.85 | 3.48 |1.78| 4.19 | 1.59
oL 390 | 164 | 452 | 213 | 492 | 208 | 528 | 1.79 | 403 |1.96| 3.59 | 1.76
i 404 | 148 | 458 | 2.02 | 518 | 1.81 | 483 | 1.78 | 3.40 |2.02| 4.73 | 1.33
Mr 4.32 134 | 417 | 192 | 511 | 186 |4.87| 182 | 319 |195| 439 | 121
¥ | 433 | 155 | 531 | 1.73 | 579 | 1.64 |567 | 1.54 | 488 |1.97| 5.02 | 145
4.87 146 | 356 | 211 | 447 | 201 | 427 | 1.83 | 3.62 |2.01| 4.27 | 145
B 5,02 | 142 | 3.41 | 187 | 447 | 203 | 458 | 1.84 | 3.90 | 2.07| 4.29 | 1.46
Eid 427 | 148 | 363 | 197 | 482 | 1.84 | 471 | 1.76 | 3.80 |1.82| 3.99 | 1.50
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Stimuli A0A Frequency | Familiarity |Imageability| Arousal Valence
Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD

1% 425 | 123 | 399 | 189 | 487 | 192 | 450 | 168 | 3.32 |164| 4.16 | 1.29
L 453 | 140 | 383 | 1.86 | 463 | 195 | 429 180 | 3.33 |1.66| 3.80 | 1.58
4 430 | 136 | 483 | 186 | 539 | 196 | 470 | 2.06 | 3.74 |192| 4.63 | 1.38
{2 423 | 136 | 419 | 207 | 510 | 1.74 | 481 | 1.87 | 3.68 |1.85| 4.08 | 1.72
| 447 | 142 | 437 | 208 | 510 | 1.77 | 474 | 1.80 | 3.86 | 1.73| 4.26 | 1.25
i 404 | 147 | 431 | 199 | 489 | 198 | 486 | 1.85 | 3.59 (192 | 4.06 | 1.68
A% 459 | 159 | 452 | 1.92 | 522 | 1.73 | 452 | 193 | 3.66 |1.88| 451 | 1.45
e 390 | 166 | 410 | 209 | 507 | 192 | 478 | 1.93 | 3.62 |1.97| 454 | 1.40
], 453 | 158 | 335 | 195 | 443 | 216 | 484 | 157 | 3.60 |1.82| 3.39 | 1.69
e 447 | 167 | 3.67 | 1.93 | 487 | 1.87 | 471 | 1.79 | 3.03 |1.71| 4.26 | 1.25
7 455 | 1.89 | 346 | 1.87 | 447 | 203 | 471 | 1.83 | 347 |1.73| 3.88 | 1.44
Vil 353 | 136 | 431 | 205 | 538 | 181 [469| 1.84 | 3.36 |1.82| 402 | 1.35
B 444 | 128 | 439 | 190 | 518 | 1.79 | 467 | 1.76 | 3.67 |1.80| 3.89 | 151
¥ 373 | 1.36 | 448 | 198 | 549 | 164 | 503 | 1.81 | 3.88 |199| 434 | 158
=} 418 | 149 | 461 | 200 | 532 | 1.79 | 453 | 2.04 | 350 [2.05| 4.28 | 1.36
= 419 | 136 | 443 | 197 | 509 | 1.84 | 464 | 1.80 | 3.16 197 | 4.22 | 1.33
o+ 410 | 148 | 3.74 | 200 | 446 | 2.02 | 466 | 1.80 | 3.17 |1.77| 4.16 | 1.40
[] 386 | 1.70 | 5.08 | 194 | 564 | 1.66 [ 484 | 191 | 351 |1.98| 464 | 1.52
* | 483 | 150 | 3.86 | 2.17 | 446 | 1.99 [ 451 | 1.89 | 3.51 |1.92| 419 | 151
= 438 | 1.36 | 401 | 205 | 513 | 1.76 | 478 | 2.09 | 3.90 (199 | 4.76 | 1.46
i 417 142 | 508 | 1.75 | 576 | 1.47 | 498 | 1.80 | 4.08 |2.05| 4.54 | 1.40
Ty 4.09 139 | 461 | 1.88 | 527 | 1.78 | 487 | 1.83 | 3.74 | 2.15| 4.40 | 1.19
TE 413 | 166 | 408 | 2.03 | 483 | 1.76 | 4.77 | 1.76 | 3.24 |1.84| 431 | 1.26
= 354 | 142 | 486 | 1.89 | 558 | 143 | 504 | 1.76 | 3.63 |1.87| 436 | 1.35
F 4.19 141 | 390 | 202 | 521 | 1.73 | 482 | 189 | 346 |185| 457 | 1.25
28 3.89 157 | 476 | 209 | 542 | 1.78 | 488 | 1.87 | 400 |1.87| 4.47 | 1.25
4% 502 | 1.40 | 369 | 198 | 504 | 195 [ 464 | 1.70 | 3568 |1.80| 4.13 | 1.28
5 | 444 | 136 | 3.99 | 207 | 501 | 1.74 | 453 | 1.82 | 3.50 |1.96 | 4.23 | 1.37
5 4.58 154 | 427 | 1.89 | 497 | 1.78 | 479 | 1.78 | 3.78 |1.86| 3.69 | 1.45
AR | 358 | 1.61 | 467 | 201 | 520 | 1.99 |5.01| 1.95 | 3.82 | 2.05| 452 | 1.68
1= 398 | 151 | 428 | 189 | 483 | 201 [491| 1.86 | 3.67 |1.85| 438 | 155
g 399 | 143 | 426 | 193 | 506 | 1.79 | 522 | 1.77 | 3.44 |1.76| 480 | 1.28
£ 4.00 134 | 477 | 190 | 549 | 153 | 530 | 1.70 | 3.78 |1.83| 4.84 | 1.30
HE 493 140 | 372 | 196 | 431 | 192 | 459 | 184 | 351 (184 | 446 | 1.15
~J 4.48 163 | 426 | 207 | 459 | 191 | 449 | 195 | 346 |2.02| 471 | 1.27
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Stimuli A0A Frequency | Familiarity |Imageability| Arousal Valence

Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD |Mean| SD
Y8 427 | 162 | 479 | 1.92 | 581 | 144 | 526 | 1.74 | 3.78 |1.88| 4.94 | 1.45
A 384 | 1.76 | 429 | 201 | 539 | 169 |513| 1.63 | 3.78 |1.91| 482 | 131
Je= 406 | 135 | 433 | 2.03 | 478 | 215 [ 441 | 217 | 3.72 |1.98| 4.13 | 164
&l 418 | 141 | 414 | 185 | 478 | 1.94 | 440 | 1.98 | 3.41 |1.87| 4.17 | 1.38
4t 443 | 149 | 373 | 185 | 414 | 1.95 [ 439 | 1.88 | 3.42 |1.76| 420 | 1.20
426 | 132 | 451 | 1.84 | 517 | 156 | 4.68 | 1.90 | 3.57 | 1.80 | 4.40 | 1.47
75 488 | 141 | 393 | 1.82 | 493 | 1.71 | 464 | 1.83 | 3.48 |1.82| 451 | 1.28
174 389 | 140 | 441 | 188 | 478 | 1.90 | 480 | 1.77 | 3.96 | 2.03| 4.16 | 1.35
itz 432 | 129 | 414 | 199 | 510 | 1.80 [ 489 | 1.83 | 3.81 |1.83| 4.27 | 150
Ly 411 | 165 | 3.48 | 208 | 450 | 1.99 |4.76 | 1.74 | 4.00 | 1.98| 3.27 | 1.80
5% 426 | 150 | 3.88 | 2.07 | 451 | 2.01 [492| 1.62 | 3.98 |1.89| 3.82 | 155
% 438 | 139 | 368 | 203 | 456 | 1.99 | 453 | 190 | 3.67 |2.01| 4.12 | 1.32
58 466 | 1.36 | 3.41 | 2.08 | 431 | 205 [ 491 | 1.70 | 3.83 |1.96| 3.68 | 1.49
=2 463 | 138 | 399 | 208 | 497 | 1.82 | 481 | 1.80 | 3.44 |1.82| 4.16 | 1.36
1t 358 | 145 | 460 | 197 | 554 | 1.70 | 529 | 1.73 | 4.08 |1.81| 5.11 | 1.37
2 414 | 155 | 437 | 193 | 510 | 1.81 | 510 | 1.87 | 3.48 |1.83| 481 | 135
[H 400 | 155 | 448 | 2.05 | 507 | 1.71 | 517 | 1.61 | 358 |1.89| 4.93 | 1.24
fi% 492 | 132 | 379 | 209 | 402 | 1.82 [ 414 | 1.77 | 335 |2.05| 4.18 | 1.34
K 388 | 144 | 463 | 188 | 533 | 1.78 | 502 | 1.57 | 4.00 | 2.01| 4.66 | 1.28
gl 433 | 127 | 414 | 193 | 474 | 183 | 492 | 164 | 3.67 |2.06| 4.66 | 1.21
T 428 | 127 | 401 | 200 | 469 | 1.94 | 446 | 1.80 | 3.60 | 1.88| 4.44 | 1.29
+ 3.89 146 | 411 | 213 | 484 | 200 | 4.47| 200 | 3.61 |1.97| 476 | 157
il 4.46 144 | 374 | 1.89 | 416 | 198 | 433 | 191 | 347 (201 | 431 | 144
Jinl] 430 | 146 | 426 | 1.89 | 493 | 1.67 [ 494 | 1.68 | 3.61 |1.89| 4.34 | 1.38
| 419 | 133 | 423 | 190 | 498 | 1.74 | 486 | 1.63 | 3.81 |2.01| 3.97 | 1.30
IS 4.46 137 | 3.74 | 1.83 | 451 | 197 |466 | 182 | 3.71 |222| 451 | 1.34
j2-8 4.52 136 | 3.77 | 211 | 457 | 215 | 483 | 193 | 347 |197| 446 | 1.26
=33 4.23 149 | 404 | 194 | 498 | 168 | 470 | 1.78 | 3.62 |1.95| 4.42 | 1.17
b 430 | 146 | 480 | 1.93 | 544 | 154 | 487 | 168 | 3.52 |2.00| 4.61 | 1.29
ES 354 | 126 | 404 | 207 | 510 | 1.84 | 493 | 1.80 | 3.66 |1.91| 4.70 | 1.37
i 4.65 155 | 377 | 1.84 | 472 | 192 | 472 | 190 | 3.34 |1.65| 4.00 | 1.32
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Appendix E- Action and Object Naming Test- 20 matched pairs of verbs and nouns (Table showing means of all features for each word)

AoA |Frequency |[Familiarity|Imageability| Arousal | Valence Ao0A |Frequency [Familiarity| Imageability | Arousal | Valence
1 503 4.57 3.91 4.62 473 3.48 4.38 ® 4.52 3.77 4.57 4.83 3.47 4.46
2 H 4.00 4.48 5.07 5.17 3.58 493 B 4.14 4.37 5.10 5.10 3.48 4.81
3 Ly 4.13 3.70 4.88 4.83 3.56 423 =" 4.29 3.74 4.82 4.69 3.41 4.17
4 # 4.25 3.99 4.87 4.50 3.32 4.16 M 4.18 4.14 478 4.40 3.41 4.17
5 W 4.09 4.61 5.27 4.87 3.74 4.40 it} 421 4772 5.10 498 3.79 4.49
6 # 4.38 4.34 5.16 416 3.59 4.52 & 4.26 4.51 5.17 4.68 3.57 4.40
7 Bk 3.97 4.10 5.12 5.24 3.71 4.54 1 3.96 4.12 5.30 5.23 3.80 4.41
8 F 3.94 5.37 5.26 474 3.99 474 1] 3.78 5.19 5.43 4.62 3.94 4.87
9 Bl 4.47 4.01 4.44 4.44 3.36 4.12 = 4.28 4.18 4.38 4.62 3.43 4.28
10 G| 4.48 4.07 416 4.88 341 4.43 4 4.29 424 493 4.69 3.53 4.40
11 Vi 4.32 4.14 5.10 4.89 3.81 4.27 B 4.23 4.04 4.98 4,10 3.62 4.42
12 #r 4.40 3.90 5.01 4.88 3.39 4.32 ¥ 4.44 3.94 5.06 5.07 341 4.37
13 & 4.37 3.96 4.69 4.63 3.56 4.02 # 4.29 3.84 4.67 4.52 3.36 3.97
14 18] 423 4.19 5.10 4.81 3.68 4.08 ® 4.40 4.10 5.01 491 3.48 4.02
15 ® 4.56 3.99 4.59 4.67 3.43 4,28 is:d 4.36 3.91 451 4.48 3.47 4.49
16 £ 4.39 4.54 5.29 4.66 3.69 4.14 B 4.18 4.61 5.32 4.53 3.50 4.28
17 i} 4.42 3.82 4.60 478 3.18 4.20 i} 4.63 3.66 4.44 478 3.22 4.03
18 Ak 3.88 4.98 5.47 476 3.94 4.53 2% 3.89 476 5.42 4.88 4.00 4.47
19 #E 4.19 423 498 4.86 3.81 3.97 i7] 4.04 431 4.89 4.86 3.59 4.06
20 J=1 4.06 4.33 478 441 3.72 4.13 =1 4.14 4.49 5.00 4.61 3.53 4.00




