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Iranians’ Color Emotional Dimensions

Minoo Rostami, Hossein Izadan and Forough Mahyar

Abstract—The purpose of the current work is to examine
the universality of the color emotion dimensions for single-
colors. Different scales in color emotion are investigated for
single colors in CIELAB color space within a psychophysical
experiment. The current work, in which ten word pairs were
applied, is a development of the Ou’s study among Iranian
observers. The applied word pairs are ‘“Warm-Cool”,
“Active-Passive”, ‘“Like-Dislike”, ‘“Clean-Dirty”’, ‘Fresh-
Stale”, “Modern- Classical”’, “Heavy-Light”, ‘“Hard-Soft”,
“Tense-Relaxed” and ‘“Masculine-Feminine’, which are
translated into Persian, accordingly. The psychophysical
experiment is carried out by forty Iramian university
students. All of the observations are divided into two groups
of “male” and “female” as well as two cultural groups in Iran
and the effect of gender and culture are investigated.

Data are analyzed using the method of factor analysis
(FA). Three factors are extracted, accounting for 91.8 % of
the total variance among Iranian. Color emotional
dimensions of Iranians are divided into three categories,
namely, Color Activity, Color Weight and Color Heat. These
three color emotional dimensions agree well with the ones in
the Ou's models. Results show that there is no significant
effect of gender and culture on Iranian color emotional
responses. The results of the present research are compared
to the results in the Ou's research, and it is shown that the
correlation coefficients values between color emotion scales
are equal or more than the ones obtained in the Ou’s
research. Also, the relationship between the color emotional
responses of Iranian, British and Chinese, reported by Ou [5],
are obtained using correlation coefficients (r). Apart from
“Like-Dislike” and ‘“Tense-Relaxed” color emotion scales,
there is a good agreement between different emotional
responses of Iranian, British and Chinese observers.

Key words: Color emotion, single color, British, Chinese,
Iranian

I. INTRODUCTION

his paper is the extended work of the previous research

done by the authors [1] and is based on the
development of Ou’s study to Iranian observers [2-5].
Color is seen everywhere in our daily life. It appears in
natural objects such as plants, sky and animals and in the
industrial products such as food, textile and car. Color is
considered to be one the major significant and important
visual element in each early vision [6-8]. The language of
color has even considered as a tool to describe people’s
emotions. The study of color emotion has been recently
investigated by many scientists, psychologists, artists and
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designers [2, 9-12].

As emphasized eariler, the current study is a
development of Ou’s study [5] among Iranians for ten
emotional word pairs which are “Warm-Cool”, “Active-
Passive”, “Like-Dislike”, “Clean-Dirty”, “Fresh-Stale”,
“Modern-Classical”, “Heavy-Light”, “Hard-Soft”, “Tense-
Relaxed” and “Masculine-Feminine”. All the word pairs
can be divided into three primary factors, namely,
“Evaluative”, “Potency” and “Activity” regarding the
literal meanings of words and on the basis of Osgood’s
study [13]. Table I shows the word pairs which were
translated into Persian language, accordingly. The purpose
of the current work is to extract the color emotional
dimensions of Iranians and to compare those dimensions
with the results obtained in the Ou's research [5] for British
and Chinese color emotional scales.

TABLE I
EMOTIONAL WORD PAIRS USED IN THE EXPERIMENTS
(IN ENGLISH AND PERSIAN LANGUAGES)

English Persian
Warm — Cool (WC) 3y -p 8
Heavy — Light (HL) S = s
Hard — Soft (HS) Py = S
Fresh — Stale (FS) ays - o3l
Clean — Dirty (CD) Sy - el
Modern — Classical (MC) (S =y )0
Active — Passive (AP) Jld s - Jled
Tense — Relaxed (TR) oyl - smac
Feminine — Masculine (FM) 418 0 - &l

Like — Dislike (LD) PN Caagd — S Canrgd

II. EXPERIMENTAL

A total of forty observers, seventeen males and twenty
three females, who were Iranian students aged between 20
and 30 with normal color vision, according to the Ishihara
color vision test, took part in the experiment. Since the
psychophysical experiments were conducted in Isfahan,
which is one of the metropolitan cities in Iran, all
observations were divided into two groups of “from
Isfahan, or Isfahani” and ‘“not from Isfahan, or other
Iranian”. Nineteen “Isfahani” students and twenty one
“other Iranian” students took part in the experiment.
Twenty color stimuli which were selected from the NCS
Color Atlas, suggested by Ou [5], with a reasonable range
of hue, lightness, and chroma, were used in the experiment.

The stimuli generally provided a suitable scatter over
CIELAB color space. The stimuli were measured in 3x3
cm? and contained one color, surrounded by black borders.
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TABLE I
OBSERVER ACCURACY VALUES (CORRECT DECISION) FOR THE 10 SINGLE-COLOR EMOTIONS IN THE PRESENT RESEARCH
wC HL MC cb AP HS TR FS MF LD Mean
Female 0.75 0.80 0.68 0.80 0.64 0.78 0.76 0.75 0.67 0.71 073
Male 0.75 0.73 0.67 0.78 0.67 0.78 0.75 074 0.72 0.75 0.73
Isfahani 0.74 0.75 0.65 0.80 0.60 0.74 0.73 0.74 0.69 0.72 0.72
Other Iranians 0.74 0.79 0.65 0.79 0.65 0.79 0.77 0.76 0.69 074 074
Mean 0.74 0.78 0.65 0.79 0.64 0.76 0.75 075 0.68 073 0.73
TABLE IIT
THE CORRELATION (R) BETWEEN COLOR EMOTIONAL RESPONSES OF MALE AND FEMALE OBSERVERS IN THE PRESENT RESEARCH AND IN THE OU’S
RESEARCH
wcC HL MC CD AP HS TR FS MF LD Mean
Present research 0.94 0.94 0.83 0.94 0.83 0.89 0.92 0.91 0.69 0.65 0.86
Ou's research [5] 0.94 0.85 0.68 0.82 0.77 0.67 0.62 0.94 0.74 0.68 0.77
TABLEIV

COMPARISON OF THE PEARSON PRODUCT-MOMENT CORRELATION COEFFICIENT (R) BETWEEN ISFAHANI AND OTHER IRANIAN OBSERVERS IN THIS
RESEARCH, AND THE ONES IN THE OU’S RESEARCH AMONG CHINESE AND BRITISH OBSERVERS

we HL MC cb AP HS TR Fs MF LD Mean
Present research 0.91 0.95 0.94 0.96 0.80 0.89 0.94 0.88 0.86 0.81 0.89
Ou's research [5] 0.79 0.92 0.72 0.80 0.73 0.79 0.27 0.63 0.86 0.46 0.70
TABLEV
HIGH LOADINGS EMOTIONAL SCALES IN EACH COMPONENT IN THE PRESENT RESEARCH FOR ALL OBSERVERS AND THE OU'S ONE FOR CHINESE AND
BRITISH OBSERVERS
Component 1 Component 2 Component 3 Total Variance
e Masculine-Feminine .
e Active-Passive i
Present research Hard-Soft - Fresh-Stale §1.8%
Modern-Classical
Tense-Retaxed Like-Disfke
Warny-Cool

Modern-Classical

Fresh-Stale
Ou's research in Chinese[5]

Masculine-Feminine

Hard-Soft Warm-Cool

89.8%

Clean-Dirty Heavy-Light Active-Passive
Like-Dislike Tense -Relaxed
Modem-Classical
Masculine-Feminine
Fresh-Staie
Hard-Soft Warm-Cool
Ou's research in Brtish 151 Clean-Dirty u Light oo 78.9%
Tense -Refaxed b
Active-Passive
The stimuli were randomly displayed on a mid-grey - c,
— 1
background and were viewed in a darkened room. N M

A "LaCie324i" LCD computer display was used for the
psychophysical experiment and a "Lacie Blue eye pro"
ICC Profile Maker colorimeter and the related software
were applied in order to characterize the display. The
observers were asked to sit in front of the display with a
viewing distance of about 50 cm and to select more
appropriate word to describe the displayed color on the
LCD monitor. A document containing a brief explanation
of the translation of the word in Persian as seen in
appendix 1 was given to the observers in order to clarify
the meaning of the pair words.

III. RESULTS AND DISCUSSION

Categorical judgment technique was applied for all
selections of the observers (raw data) and the z scores were
calculated for all the ten color emotional word pairs.
Correct decision (CD) which is a measure of agreement
between observers decision on a set of stimuli was
computed according to Equation 1.

where N is the number of color stimuli, ¢; is the number of
the observers who agree with "majority decision" of the
group for the i™ color stimulus. The observers' color
emotion responses are either 1 or 0, demonstrating, for
example, (1) for “warm” or (0) for “cool”. The majority
decision is the mean value of these binary responses (1 or
0) for each color stimulus on each color emotional scale.
For instance, in the “warm—cool” scale, if the majority
decision is greater than 0.5, the majority of the observers
agree that the color stimulus is affiliated with “warm” and
if the majority decision is less than 0.5, the majority is
associated with “cool”.

As seen in Table II, the maximum average value of the
correct decision is relevant to “Clear-Dirty” emotional
response and is equal to 0.79. Although, the mean values
of the observations within males and females are equal to
0.73, there is a little difference in “Heavy-Light”
emotional scale. The mean vales within Isfahani and other
Iranians’ groups differs 0.02 and the total mean value of
the correct decisions between the observers are 0.73, which
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Fig. 1. Component plot for the ten emotional scales among Iranian observers.

TABLE VI
PRINCIPAL COMPONENT MATRIX FOR SINGLE-COLOR EMOTION, EXCLUDING THE SCALES "LIKE- DISLIKE", "TENSE-RELAXED" AND "WARM-COOL"
(THE TOTAL VARIANCE OF 87.76 %)

Component | Component Il
Percentage of Variance 61.57% 26.19%
Active- Passive 0.88 -0.21
Fresh-Stale 0.69 -0.68
Clean-Dirty 0.45 -0.78
Modern-Classical 0.95 0.06
Hard-Soft -0.12 0.96
Masculine-Feminine 0.95 0.06
Heavy-Light 0.02 0.97
TABLE VII
PREDICTION OF IRANIAN'S COLOR EMOTIONAL RESPONSES IN OU'S MODEL BY THE CALCULATION OF THE COEFFICIENT OF DETERMINATION VALUES
®R?)
Ou's Datal[5] Present research
Color Activity 0.93 0.32
Color Weight 0.73 0.86
Color Heat 0.74 0.69
® . g RISy . o0 ""..'leb.,.'
A tanse & THE | Locont|
s ;:' heowy ¢ rrm%w’:ne | ‘:z s »‘”rqu:Axl"‘
“"'nm...,..,u...-!" “J‘
.50 + DEG .
= 425 o "o, L - 025 N
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Fig. 2. Component plot for the ten emotional scales among Chinese observers in the Ou's research [5].

is an acceptable agreement among the observers.

The Pearson product-moment correlation coefficient (r)
was applied to measure the effect of gender and culture on
the observers’ color emotional responses. Regarding the
gender data analysis, Table III shows that most of the
correlation coefficients were fairly high (more than 0.7).
As the correlation coefficient of (+1) indicates the perfect
positive correlation [2], there is no significant disparity
between male and female responses; and thus, there is no

statistically significant effect of gender in all applied
scales. As seen in the Table III, the least value is relevant
to "Like — Dislike" emotional scale, which is equal to 0.65.

In comparison between different cultures among Iranian,
there seems to be a good agreement between Isfahani and
other Iranian, as all the correlation coefficients are more
than 0.8 the observers’ color emotional responses. As seen
in Table IV, the correlation coefficients for “Tense-
Relaxed” and “Like-Dislike” emotional scales among
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Chinese and British observers in the Ou's research [5] are
0.27 and 0.46, respectively. In fact, in the both
aforementioned emotional scale, the effect of culture are
noticeable in the results.

Furthermore, the values of correlation coefficients in
this research are equal or more than the ones in the Ou’s
research, which were carried out among British and
Chinese observers for all applied word pairs. This result
show that there is almost no significant difference between
two Iranian cultural groups selected in the present research.

To further investigate the effect of culture on color
emotion, the data were analyzed using the method of factor
analysis (FA). Due to obtaining a good agreement between
different cultural groups in Iran within their emotional
responses, FA method was applied for all Iranian and the
results was compared to the Ou's ones. Three factors were
extracted, accounting for 91.8 % of the total variance
among Iranian. Table V classifies all word pairs within
three components and shows that the principle components
among Iranian, Chinese and British observers are different.

Principle structures of Iranians’ color emotion are
examined by plotting a three-dimensional component for
the ten color emotion words ‘“cool”, “active”, “like”,
“modern”, “fresh”, “clean”, “hard”, “masculine”, “tense”
and “heavy”. It is notable to mention that there is no need
to locate the opposite terms of the aforementioned words,
as two words in a pair are located diagonally opposite to
each other in the plot. In comparison among the principle
structures of Iranians’ color emotional responses (Figure
1), the ones of Chinese (Figure 2) and British (Figure 3)
[5], apart from “Like” and “Tense” terms, all color
emotional words are located at similar positions in the
plots.

According to the Figure 1, Iranian like “clean” or
“fresh” colors because the word of “like” is located near
these words in the desired figure. Regarding the Ou's
research [2, 5], British prefers “cool” colors and Chinese
prefers “clean”, “fresh”, or “modern” colors. The figure
also indicates that "heavy" or "hard" colors may tense
Iranian, but according to the Ou's research [2, 5], Chinese
feel tense by ‘“heavy”, “hard”, or “masculine” colors,
however, “active” colors make British to be tensed.
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. 3. Component plot for the ten emotional scales among British observers in the Ou's research [5].

The results of the present research and the Ou's one
indicate that there seems to be a worldwide structure which
can be a multi-dimensional color space [2]. As the authors
were looking for some universal dimensions for color
emotion, “Like-Dislike” and “Tense-Relaxed” color
emotional scales were extracted from the considered terms,
because these terms found to be different within different
cultures. “Warm- Cool” scale is also the only term which
was independent and can be considered as one of the
dimensions for the color emotion space. There was found
by Ou that the “Warm-Cool” scale is the most important
factor in a single-color emotion. The other two dimensions
are found on the basis of the FA method. Table VI shows
the principal factors matrix for single-color emotion,
excluding the scales “like- dislike”, “tense-relaxed” and
“warm-cool”. The two components account for 87.8% of
the total variance.

Finally, the three axes of the color space are determined:

Dimension 1: color activity, consisting of “active-
passive”, “fresh-stale”, “clean-dirty” and “modern-
classical”.

Dimension 2: color weight, involving ‘“hard-soft”,
“masculine-feminine” and “heavy-light”.

Dimension 3: color heat, is defined by “warm-cool”.

The aforementioned dimensions for color emotion agree
well with Kobayashi’s three color image scales, namely,
“Clear-Greyish”, “Soft-Hard” and “Warm-Cool” [14-15],
and also agree with Sato’s three color emotion categories,
namely, “Activity”, “Potency” and “Warm-Cool” [2]. It is
notable to mention that there may be more color emotional
dimensions than these three ones. In fact, these three
dimensions selected among a wide ranges of color
emotional dimensions.

To examine if the Ou's model can predict Iranian color
emotional responses, the R® coefficient of determination
values was calculated and the results are depicted in Table
VII. As shown in this table, the Ou's model can predict the
Iranians' color emotional responses within the two
dimensions of “Color Weight” and “Color Heat”.
However, it cannot be a good predictor for Iranian's
emotional responses in “Color Activity” dimension.
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IV. CONCLUSIONS

Ten emotional word pairs of “Warm-Cool”, “Active-
Passive”, “Like-Dislike”, “Clean-Dirty”, “Fresh-Stale”,
“Modern-Classical”, “Heavy-Light”, “Hard-Soft’, “Tense-
Relaxed” and “Masculine-Feminine” were examined
among Iranian students. The effect of culture and gender
were assayed. The results showed consistent emotional
responses among Iranian students. There was no
significant disparity between male and female responses;
and thus, there was no statistically significant effect of
gender in all applied scales. In comparison between
different Iranian cultures, there seemed to be a good
agreement between Isfahani and other Iranian observers.
Apart from «] jke-Dislike” and “Tense-Relaxed” color
emotional scales, there is a good agreement between
different emotional responses of Iranian, Chinese and
British observers. Three axes of the Ou's color emotion
space were probationed with the Iranians' responses. The
Ou's color emotion models predicted color weight and
color heat dimensions but cannot be a good predictor for
“Color Activity” dimension.
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Appendix

A brief explanation of the translation of the words in Persian
oyu= p)S

3515 b (glo 8 K e £l S

10410 oy (2lod @ ya (505 13

418 G a1 5 o o Slmler sl 21 ol 039 s

Ll 505 (339 (STH1 (Consd St S

ORI Cangdm (RS Cowgd

gy oo 1y oo 3 922 g0 O o jl RIS Covgd

gy (g3 [y o 5 35 (o0 Ol guiuLbgSl oolnalt (bl Coawgd
Jlab - Jieb

ol s e yn Uy IS syl o0lol ¢ S gy JUsb

oS00 425515 (gilled 1y ) Cumbpo s sl o1 030 5 09 bt
wgles J,8 1y ol a5 apo ool

I

g o plal wuz g ol g b gy 1 oolizusl b o) bl g (>libt oo
sl o slo axidS sl Jlw 30 o aly 9 3,10 (0203 ol e
93 al>ye o ofly iz

Syz- el

ol (Sogil 4y arsidl Sz

i G
.b?ﬁsdb,linlggﬁu&&m.&_ﬂ@abq’@ﬂp.iml S

3 il olod 3 ol g 59) 5 (g0 e o S JLRD YT 33 Cann St
sy (o0 S 4 o3l

Pl - was

IS g0 Sl ) ol TU g oulald @S plust (ras

S g0 Sl 1y 1S5 e g helyT ue ol

ags - o3l

RELGPNCE A PPRWEL L) M BN PATICPIRVEE ST}

(313 3529 A5 Comsld ke ¢ Cannnrd 03Uy dauat A

&by - ailo e

! oo B3 o (5152 0 4l yo

el oo W 3 sy &U3



