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Evolutionary theories of emotion suggest that people consistently perceive emotions such as happiness, anger, fear, sadness, disgust, and
surprise from several facial expressions of basic emotions across races and cultures. Although the universality hypothesis about basic
emotion expressions is widely accepted in emotion fields, some argue that the methodological problems of choice-from array task
commonly used in emotion research make it difficult to identify cultural differences in emotion perception. The present study examined
the perception of basic emotions expressed on Korean, Japanese, and Caucasian faces by using two tasks that addressed issues with the
traditional choice-from-array task. In Study 1, we conducted a free-labeling task in which participants freely generated emotion labels
upon the recognition of emotional faces, and we subsequently categorized the verbal responses they produced. The results revealed that
for faces expressing happiness, sadness, anger, and surprise, emotion labels were predominantly aligned with the intended target
emotions. However, for faces expressing disgust, approximately half of the expressed labels belonged to the disgust category, while the
other half belonged to the anger category. Verbal labels for faces expressing fear were predominantly associated with surprise rather
than fear. Additionally, for facial expressions of disgust and fear, we observed an ingroup advantage, where response rates for the target
emotion were higher for Korean faces compared to Caucasian and Japanese faces. In Study 2, we repeated the same analysis using an
extended choice-from-array task with 24 high-frequency emotion labels collected from Study 1. The results indicated that labels related
to anger were more frequently selected for expressions of disgust, and labels related to surprise were more likely to be associated with
expressions of fear. An ingroup advantage was also observed for Korean faces displaying disgust compared to Japanese faces displaying
disgust. Clustering analysis and multidimensional scaling revealed that the six basic emotional expressions were grouped into four
separate clusters corresponding to happiness, sadness, anger, and surprise, respectively. These results suggest that, contrary to the general
assumption that the six basic emotions are universally and independently perceived, Koreans tend to perceive expressions of disgust as
anger and perceive expressions of fear as surprise. Taken together, our findings indicate that Koreans do not interpret disgust and fear
from faces expressing those emotions in a ‘culturally universal way’. We suggest that the free-labeling task serves as an effective
alternative to mitigate the methodological limitations of the choice-from-array task, particularly in identifying cultural differences in
emotion perception across languages and societies.
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A, choice-from-array task)ol] S W24 Ago] 9
ol ek, 2ot wet d=849] ou|et AME A7
o= Walo] feFd 4 okl Fskt(Barrett et al,
2019; Kollareth et al., 2020).

Ao Bt HEA WE 712 Aol Z(basic emotion
theory)2 Darwin(1872)¢] X2}zl 4zsto] qIztelA %l
3F oA FAE F 7HA] 71ERA7E EA s, e
A A2l 7A|(affect program)E Fofl F, AHE], =2kt
dagle]l 2 712 20N 712AAT AFsH o r FE
Hoty FASH(Ekman & Friesen, 1969; Izard, 1994;
1962, 1963). ol&gt AA|Zte] Z3HHEA
(universality) 7Fg-2 tho] HlwE3s} A+ AysEs 5ol
Z|2&]o] gt} Ekman®t §=5(1969) =, Hepd, o
21 J7PAre A A 2R A9 oA ¢ wrIvet
Hadle 4 AFRE difer Xl 7HA] 712N (18
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S AL AN F o Fel Wl AFEY A F
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1971; Ekman & Friesen, 1971)E Edi2 ¥ 712 4ZEA
o] AIFT} E3to AA FUIF PAoR JEPAE FAG
g FE Wsew, o ATE A 44 ¥ QBEA
o] Aol gt EeHEA Aok HoE Aot AE
& FAR AR MR ZetEES A diF
Bo £4 ATES ARPAERS ANT T e A

Aol 52 AU eE A=sHA siAY, FAdold Aut
geoE AAG F didcte 7IEEARESe AEsHA ok
AAHHAE ARgste] 7HAE0] S99 B4k WA
o7 A47} o]Fo| R Atk (Elfenbein & Ambady, 2002).
olZigt Ao R FEAAolgo] AAAZe] et H
=AY A e, o HuEs d79E 7]EA]
da@Aolet dAE IAE AZstes A AR g2
ESF}(cultural difference)”7t YEPES E o5t Nelson
7 Russell(2013)2 20106712 209 H| @25} AT 718
b 712PMREE AT ARERE 3979 AT

A7S FEstAck 1 A 718, B3 £F 849 A4S
7 #5740l ol=gt ¥ YNE Boh: SHE(marching

score)ol Al A F7pAtet B Zak A7EAF 7ol folgt &
o7} TEEZ Ao, B, FE, T A He A
& e 824 FA §HECl B 23 WHER
ot FootA =aZ TESITh 7128 AAEA ] it AA
A7k ARgste dojo] mEtA L Adoled, d=/H

(Indo—European language) AF&AHES EF 9o AbgatETh
ZIRAAEA dof ARtHom &2 A A STHES
UERE. AARZY] BAY eE AHE dF A=
of m2d, da S¥Y K353} A A (Facial Action Coding
System, FACS; Ekman & Friesen, 1978)¢] wzt 7|27 A
S AL E AZE dE29l, Wl =84 Z=(Japanese
and Caucasian Facial Expressions of Emotion, JACFEE;
Matsumoto & Ekman, 1988)°] thof thx|AthtAlE A
S e, A2 e A=) QT AdEglol £k, 9o
o, FE, &5 FA dis] w=el ArET 324 FA
SHECl footAl Wtk (Shioiri et al., 1999). FU
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= AARd 9 oA 73
(display/decoding rule)o] Z&4 t=27] wjFolzty A
B5}Ath(Biehl et al,, 1997; Ekman & Friesen, 1969;
Matsumoto, 1989; Safdar et al. 2009). o]=&gt E3}4 o
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(Elfenbein & Ambady, 2002).
JE Fele] ATASE ofelg ATl AgEe] £
ALk RAAZe Bk A4S Zastn, BaA
HUAS I S5 ok WHELY A7 Aokl =
Aottt (Barrett et al., 2019; Gendron et al., 2020; Jack,
2013; Russell, 1994; Nelson & Russell, 2013; Winters,
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Friesen, 1978)°l whet A|2ket 7| 2G4 RY A== ARES
of ml=, Y, ERE, Q% iF|A”, HY|, T, 42, 1
23l el HE g e R tAATAIE AASHI.
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H A 7hed], Parky FRE(2010)02 Hiol Q&2 ¢
7B B A=(Pictures of Facial Affect; Ekman
Friesen, 1976)° tAATHAIE Ak, A 2y, 7
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Fe NG AAAE
Calvo & Lundgqpvist,
KDEF(Lundgvist et al.
2009), RaFD(Langner et al.,

WEE v gl ovy(Adolphs, 2002;
2008; Goeleven et al., 2008),
, 1998), NimStim(Tottenham et al.,
2010) 5 AY d=284 A
g:ﬂoﬂ H]3 Chaelee(Lee et al., 2013), KUFEC(Kim et
. 2017), YFace(Chung et al., 2019) 5 =<l d=ZEH
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THAA EE EAo)7|% sttt
U A g2 APATES THelE0] ', FQ
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asp] AAe Busd. ol @lo] FERAEAo
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T Az PHEAR EAEE 1T AR oRs 2 &
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71t A7 AR Fof glojle 7MY 18%% AAE 12
A (Frank & Stennett, 2001; Kollareth et al., 2020;
Russell, 1993), M=% #A sl oA & HEAE 9
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;g/\-LJ_Zqoﬂ EHo]— 14/\-1;(]71-
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(multi-dimensional scaling, MDS)-& AA|stAtt. &
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al,, 2007) ¥4 7Fsde HActat el A=y A=
A el el ZEANEES ARSI

Ol

Jlm é

EL
T
N
(e
_O|L
2
N
N
hl:l
E

A

=

]

-i> L

_4

A 10 ARG

A WA Aol ARES EPAER ATl dhe 8
=9 WA glo] A2 YAS A48 Huste 253
IS Sastct. 2 AEPABERANN Fash AzE
A Y48 SRS ol DR A 5 4
MAE ERE olF 2AEA U cUdENS A5
RAA T TG GRS AAAZ S ARt
Y o
W2t

AR BRAAES o) XXHSh A 1163

87D§, age = 20. 29 SDag@ = 201)0] ﬂq_oﬂ ;8—7]_6-]_(})3\@
7 S —TL:L Hoze 25 Laleloz AH9o
o, e 92RAY ABS golsh] Biigt 4714 A

21 % oMoﬂ TATGEG WS Hof Hyon
29 AU AFusrt

ZAL A=
2 AFolAE Hgl/dE A A=Fo7 JACFEE
(Matsumoto & Ekman, 1988) #A&#& Apgslglom, St
Lol J|EAMEA 2oL A ATte] Auts}t sAS
_1_3101-01 ChaeLee(Lee et al, 2013) ¥ YFace(Chung et
. 2019)9] & 7HA] XPE%‘% ArgSERT. JACFEE A=
el A&l Jurt kA Z|ERACIE, Bk, e,
&% =9 % AYE F¥ol= =284 AR 567
JEof Stk ZF AA ®lFmich 8l EA 2,
2, 98l ‘a”* 2, 4l o 2)9] d=FA A

Q) A RANE

lo of r]o =3
&

ro,
2 il
ox —H

2
2=
i)
i)
=
s
="‘é
rOh
ro
Mo -
rlo
P'L
_;
1o
ne
M
FH
ox
rd
filo
r
N
QL

ct, 1
(JACNeuF)Z 484 %7}3 o & 64% *91 AlE el A
golT). £ QPN A2
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= 5o o, Fdgt FA| disl ¥ HH(mouth
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ZA 33
AgmEIE et g A AaET. Wt
ealel 4B Fao] ool 4714 ABA % shte] 4
A7h RiEoR ggEe A Holxold o] B A 3
2 Qeshl @ ol the solARE “old A L7
T QEUIR ol Alde] LAlm Qi AAY AHE @
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%9 BAo oie 420270 Sl el AN WE B A
2 Sageent
WIES A2 8ol He He ge Jlgos
WA B4 SAsTt. A, S, S, 249
(e, s, 3, 01 o F1aw SR, B, A o
2 7% WAgoR waslgriel, Jlwsie, Jug

D £ o] 2He NS E@sHe T RAAER U g
4 Jos Az A3

Zﬂ ol A /q

1%’) dsg mlsh ) 298 39 4%
48 AAstekE, v
<>ﬂ ofe] PATIE ST
AAY olF A4
Q1] oAt @ato] FREAHo]
2 NzoR Wt $YL 9% ;
= B9, 2 D) F ohlel BYL A uF BR
A 24 7

o]
H

A

Aol HAtole] EAS ZARE T2 A do] EE55(d,
Ahn et al., 1993; Hong et al., 2016; Park & Min, 2005)
o} ge) AR Wl weh BATolE Bastel, ool
2] Aol BRG] A Aol oA AR B
S5tHd], Jeon & Lim, 2019; Kim et al., 2022; Park &
Woo, 2022). 71t gHo] AATo] £54 559 AAME
ot @oldl A B7EF 1 AoE Foll EAd AA

WEE AYANC, UY — SR/RE WE

s

ol

iN
uzt'
Ny
RO
N
oo *
ofl
r
o
N2
FXL
2
_\,L
N
N
ox,
ki
ral
r
2
ru{ =2
== oX,fL ool o

il N
jo
E
g
4
2,
=
F)‘E d
lo
>
ral
)
o,
lo,

uh

kT

e e
il
QL
2
u)
o

ral
e
2
OE
olo
it
s
N
re
o
2
o
1o
lo
)
>
=2,
:ocl‘,l

o
fru
)
i
ﬂ N—
rr
S
R}
olo
il
o
Aol
)
o
N
il
ju:
il
ol
e
o
4o 2 oW o

inj
i
%0,
tlo
i)

S, ‘B2
2 A A ARESH Aol JACFEEY] Z3d A %
, o 25 WY ofuEA AEE Eot

AE O—OPE}. ol &0l 71—“&:@*1 T sz AdEe A

29} %5310] :r@rﬂx] °l'5_'(Cottrell & Neuberg, 20055
Mackie et al., 2000; Rozin et al., 1994), AdA d=EA
o] EAo] EEYSIH(Gervais & Fessler, 2017; Wagner,
2000), AT IHAlClA B dolg FHEE Fe7F A9

2) & 97+ Sohnit F=E(2012)9] d=o] HEd &7 #Fol o
g A5 TR Z1EAE VIR, B, SR, B, e, eF R

EELECE

- 268 -



Characteristics of Koreans' Emotion Perception of Basic Emotion Facial Expressions: Focusing on Convergent Results of Free-labeling Task and Expanded Choice-from-array Task

Aoz uUeh}r] wZo|th(Russell 1993;
Wagner, 2000). ole} ¢, W5 wd 7|[Eo= ARGE 3t
o] ZAATETE] E2(Sohn et al,, 20120014 A o] &
AFoME HE SH

A= et al.,

Qo WF2 BRmy gled e 2
< g2 ¥FE ERst

y e
9 JACFEE 9] Auge] Xalelx] goml, 59 B4 2
2 A9 SHN=224)0] T4E AAg] wet vl gAY F
9 A eI AE Gk Eg, A B e 87
% 3949 44 4ds BEsE o Bow 1187 ¢
g 2 AAe B Aoz P x

ol
o
I
=t
=]
ox
=
n)
r°+"
o]o
ol
W
N
3
N
=\.‘=

o] HIGAMIE At AP ‘_-_TL(Levmson & Meira, 2003;
Yun & Choi, 2018)9] ¥#HE wet 72+ dZ8A 2= 719
HFAMS Altstsinh. |A, & 2= Afeld]
A=l oigh M4 A7EAe] A8 89 ke ¥ quo
el ‘?_1'019] Heo] viEols Aoz Ao, & F
Sigb Sell disll f7kaEe]l §4 BAdelE
} StRtd, ofd A= B2 FEHoRE ARG
} gl A= Bl Hlo] =2 AV (R HIfAMD)
Zreth ‘:}%Qi SH A T HEE A= o ¥
E2 UE 5 1914 Alsks of9] Al whet
H5AMS A48 ALtk

total number of responses that treat S; and §; alike

Si — Sj dissimilarity = 1 - total number of responses for S; and 5

2

=4 4

S A RS S 22, 5 5 05
S &9 1027 ARty A9

o} AEH ole
A el ol 524

Hol 108] WSAA, S5 A4 A9 Hlg

ole F FRE e o,

1-(5/(20/2))=.59F Zo] ALt o Sol #AF &
103] sk Sofl o’ Sgo] 103] AT, HlF
A g 1-(0/20/2))=13F Zo] Axt=™ o= F 2=
o] Md frAfslA] AEa ofmgitt. AdH H]O/\VH P
XE0 Y&o| 22 A dE
= i’—x}ﬁoﬂ T o] gEErh &2 ﬂ:r“)ﬂ/ﬂh A%
of A4 w¢ EEA SHE wol7t A= 3t HFAMIE
g Fsde EXﬂ’o‘]—ﬂ 9loted, ¥ A2 Al 5H Wk 5
oJst ©of(N=238)F Al¢|st= =417 (noise reduction) 7]
=9 Hasigr)
2A4EE e HEeR AdE A= 1 HRAd 3E
2tz (Fig. 1A)oll 54 (clustering analysis)& A Ao+t
THEAE Hole Y] 40 wet A2 fARE AAE 2 N
o] #or Hustste thAd 7Rtk & dAfoAe
Aoz FHes Bt
ARgSto] FHEAS AASHT ol g
=19 7|2 FEA it FARZ EAS AZEletn
2F AR FES Edf2 oA T (Multidimensional
Scaling, MDS)& AAISHIH. AL HEHS FAMd HH
of Zdtsto] ZF ZjAe] A AXE AR Lol FAR
o=z2x A 7+ BAE AAHoz QoklE J|HORA

(Hout et al., 2013) AAFY Z7to] HAxl sZarjer g
Bys m2r, AE =52 AN =2 E AR A
o] 9JAgtt. & Afol= MDS B4 duglEoz FHL

E(Lee, 2007) PROXSCAL(Busing et al., 1997)& Arg3}od
MDSE AAJ5H3ct

AP IA Ay, A d2RA ATl OS] F 396%
42927 -SFol BuEtt 7 T 7P Bol Hire AA
FAe EFN=661)0ollom, HELoR ‘LE(N=284),
3} (N=200), ‘2" (N=182), A& (N=181) PHo| HZ o]
Aot SHS BERS ZA WEmi A vEhrd A9 3
A BAY] HEE dF AA wet & 19 Heotglon,
o &% Uz gAHEL RIxE Fiteto] ‘1 o=
AcHTable 1). 38 mAe] et -$H(2323))0] o2
(5802 Ety AL olf= oid FHo] JACFEE A=H
It g17] wjzoltt.

7}7}9] ]E;H AE

OO

l=

H
=

B N o
_'_‘ 4N of
-
rl

Fi’h ru{ru

7|6

ol oL

]|

<

Aol Pste] Bl A% e
= chgst 2o, WA Al 24, 18

j
1

A 39

l:l:l oEL



The Korean Journal of Cognitive and Biological Psychology

Table 1. Frequency of emotion labels for each emotion categories across all face databases, Study 1.
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Table 2. Frequency of free-labeling response classification for each face database, Study 1.

. a2 3A
718 =2 L i e &5 %4 x|
JACEFEE caucasian
7l 102 1 0 0 0 0 5 13
= 0 105 75 1 3 0 1 1
2z 1 0 15 2 0 1 9 1
By 2 2 7 71 49 11 8 27
=k 0 0 8 9 30 1 1 17
22 4 1 4 13 14 94 3 2
%9 0 0 0 0 0 0 34 5
7er AL 2 3 2 5 11 3 12 10
AP 5 4 5 15 9 6 43 40
JACFEE japanese
7= 111 4 0 0 2 0 18 11
= 0 98 87 1 2 1 0 0
el 0 0 13 1 1 0 1 0
Be 1 1 2 69 64 12 6 26
=k 0 0 9 10 23 7 1 17
&2 1 1 4 16 3 76 13 3
%9 0 1 0 0 0 1 15 3
7]ek A 1 5 0 7 7 7 16 18
A< 2 6 1 12 14 12 46 38
Chaelee
& 109 0 0 0 1 5 2
E 0 109 90 4 3 1 2
2=z 0 1 10 0 1 7 2
By 0 0 3 101 47 4 13
e 0 0 4 3 50 6 2
&z 0 1 4 4 8 88 17
%9 1 1 0 0 0 0 20
71ek AA 1 0 1 1 5 2 16
A9l 5 4 4 3 1 3 42
YFace open
715 111 0 0 5 0 0 4
E 0 111 44 0 3 4 15
3z 0 1 9 0 4 1 2
B 0 1 17 98 30 24 15
=k 0 0 12 5 50 13 1
&5 0 1 27 1 22 67 5
o 0 0 0 0 0 0 8
715 A 1 0 0 0 3 3 14
A9l 4 2 7 7 4 4 52

- 271 -



The Korean Journal of Cognitive and Biological Psychology

Table 2. Frequency of free-labeling response classification for each face database, Study 1.

(continued)
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Figure 1. (A) 120x120 dissimilarity matrix of free-labeling task, Study 1. The degrees of S-S dissimilarity for pairs of facial
expressions stimuli are colored from dark to bright; that is, the higher dissimilarity, the brighter the color. (B) Dendrogram obtained

from hierarchical cluster analysis. The analysis resulted in four clusters grouped by the following emotion categories: Surprise/Fear,
Happiness, Sadness, Anger/Disgust.
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Figure 2, Two-dimensional MDS solution for spatial relations of facial expressions, Study 1. Items are plotted by 6 basic emotions
of 5 face set. Colors correspond to basic emotion categories: red for Anger, green for Disgust, purple for Fear, yellow for
Happiness, blue for Sadness, orange for Surprise. JAc = JACFEE caucasian, JAj = JACFEE japanese, CL. = Chael.ee, YFo = YFace

open, YFc = YFace closed; A = Anger; D = Disgust; F = Fear; H = Happiness; S = Sad; Su = Surprise. The numbers represent
different identities for each type of facial expressions.
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A2 ‘AY ggol e EEA FBEHAUOHB%), ZAet  Chaelee AEH2 159 &5 T YA ol ZHzt 943, 76

T gAor UMY A wHEHdN. $H 20 Ae 9, 8892 SH HiFEe AR W, YFace open AEA
Aot TRt A9 HAl FH B WAED HE w2 2 £5073), 2(243) B BAHor SHO| #AIENS

HEs SHE ™, YFace closed A=572 £5(63%]), £(28%]) ¥ 3
AR 71EQMEA Y] A ArHE <l = o2 Gl BAE= o] WEEI.

Zpol7h T i B0 Ae wWiQl/PE] d=ZHT AT 19] ANkl AvE Fgotd o2t dth g

el d=ollA 712 Aol 20l A A B 9 2 78 58 ZA diside dF QB9 oEy AT

Aol w2 HIE2 FHEEGon Fo A e dEQE o] HH HAE LEHA Aot Aoz HRYh Rk
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fele Aoz Hlt 7MY #5549 5o, 32 2
o

°

N

3
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27 B 9 @, =% 2 X Y0 BAY Py B
e, @Rl 7 ARFABRNN AZ4E hE NS 3
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- fu
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239 d2(YFo D#, YFc D#) 9 FZ ZH(YFo F#,
YFe_F#) A559 44, 240 381 2 2 S5 &
Hb QT Aol A og A S Holtd), o
= g A=sel det o WE £F AN 9 &
Hol 2l B S5 #9 BYoR ZRW He Wi of
e S A I 24 Ak 7 Sgel et B
7Pl AR A WS 25 0] AEA g 24 2
Tps HollA e=kle] AN Fe Ho Agros
Uetthe Azolzt A o 712 ARl et Azt

549 A PAE HoAF= Am= o4d 4 Q)
OIAATA S AMESte] 7127480 o
BAANTE AmE AYPATES TERIEC] 242 7123
MR o 5A HYAE AZeke HilsithHa et
al., 2011; Park et al., 2010). o]2{gt Aol Avtof wh
=

2d, =elee AEEIAE ARSshe Aol 242
ZI2RARACNA B GME FRM AA4F Ao, I
A 3 AR e 23S B 7128 =
HA 2ol B Aol e 4 Aok I, A
YA A QS TR IRAARANA =F A
ME FasH AZstal, Ee’ ZIRAARANM e HA
€ 9o GMet 5% sEor A4S, 671 d=rd

= gl A ol A
s

A & oo A9dTEe F2 AMET At
710 FHE 71EAA el di8ohe 6714 AdER|to s
Ao BepuA 148 T 24T oA} gk
W, AU e SHe Al gheomA
gARZte] Hrg s 7ok SAS Ao Agsly] o
Zo|tt(Barrett et al., 2019; Gendron et al., 2020; Jack,
2013; Russell, 1994; Nelson & Russell, 2013; Winters,
2005). wbA, AEEIA Aot s Aol A2
W oAYAEES Aewe o BT o) ANAT 7
A FEE e=ele] 7 71EAMREANA - BAE
A2 Aol F0) TH3E AnY Bage A,
AR A= AT o] ZAES Hekshe Hioh]
ol ek AR ARMES Zteth AXd, P $EE
= 9

BRale B4 54 SRS A A4 ¥iE 2Rs
q o
[)

il

CHJack, 2013). E3F, 2 E A
LAY A= 7R 7193 ofg] aF
B 4 Qloh oifdd], 7RE AAE SHeke olA
2det o|3)7F HeEx] oot £
SHAY HIET7h He WS ARES

ol
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N

1o

A, ofk

AW
oX,
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ﬂ‘F
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2 o o

e =t
A2 oglE wed e glo] 9y AA FHS
Aot BAATHRAIE AASHH. 128U, 7] g2 AT
= A 49 AdAe zeto=n 7t oot &
42 Al (Frank & Stennett, 2001; Kollareth et al.,
20205 Russell, 1993; Zupan et al., 2023), &A% Z=F
(DiGirolamo & Russell, 2017; Nelson & Russell, 2016)]
Fokt FAIE Adrt. ololl, A 204= AFEEA ol
A FRE 2470 I E PSS AEARE AAo= 2 o
AAGRAE AASE] 2AURA A2 o Hdeiz]z Qg
wAIE diascks g, A7 off] a2 wo] IF F
go] Aol Fake nld 7FeAs wiAlet Aeol= A
e A3t Ao s YEUY=AE AHE A SkGinh

¢

ko

A

o

AT 20 &F R kA

5 WA Q7o AAAEE RAARA A3 e
T 104 SgE A9 4] IWE WAl 8% AgAz
ANEE 4 AR Sttt 9 13 opop
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I Sstolt. ARAnt 21e] A AFo] B2 AR

AXNEReH, SHutTh 24719 Ad=A7F FAAQ AR

2712t AAE AA Aol 2A A28 ARl9 del §
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A7 BPAARE Bl A 1o Fofsia] F2
Atistn SFRAY 11798(] 729, My = 2.68, SDie =
1.96)& At Wit eore 12 HExE E3|

[e3]

= [ %
golog ZALoon A/IAEL AW IdF QB 2

4r
L
1
X,
5

30
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SE HIRAH 78 2URY Y UMY
A0 Aol U, DR AR 99
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Hel2 e MM AZA F sfuel FAZEEAS. H7F ArR ARESP] fste] A7HE AEE 3F oH Wk
A2 Fol Bger 29 FHe AU € Edz d=34 A= 7 v dEs st
WA Al A A7 S AAE AEA] ZheH 7t

24 2= A7} Mg HA B e ol Vs Sof ua
AT 2004 A7HPE BAvich AR ANEE 24706 | HE SE2 HIRAMS ARt Il ZoEA] o
ANYAL olsto 24 st n2k Z71E Jao}],

YFace open/closed 2= 9 JACFEE AHE BAS ARt A 3
UHA 252 :rL 11—} SUSH AAISIAH. FHACR,
1B 2k ¥, TE S5 =Y, T 2R 74d  BYYE 32 SH

T 84 28%* A2 287, =l 287 9] ARl A 7 AmA ] Z1EFAEAHT 117719 FHe] 71=E] F
Foll AREEAT 849 ARdS AmA, A, A HFl 24570 88 Am7t A AgHAH. §F § 7}%* %
et Aaeiste] 2184 I=A ZHRt 49 AEAE o AddE AAM FAL =HIN=308) oo

AR ol Aol ARkt 2470 IRk Aol & (N=220), =H(N=154)", "e5F(N=137), ZZ]"F(N:125)’ s
g AA HFE A HA et Ut VlEer ZRENG o BAe] HE ol WY, 7} A AeE AA B4

s}

(Table 3). 2 ‘FERNN=15°|glen, “FEN=38), HL2N=61),

"AASIN=62), ‘9-&(N=62) 59| HHo| HZ olich o
ZAF 23 713 s 78, sg Bw W 42 8549 3¢
g oAMEAE e 2 e JYEG. At BA Ae BEE wHo] Fsk AehsE Al B
A7} etel AR Fao] ol 474 ARA & okl  ® e, @o @ = w40 A9 X HAg Bud o
AR} BAdor R, olF WAAEES A WA Ho] AEEL Hlgo] Aute] A4 PkTHTable 4). A

Table 3. Emotion categories of 24 emotion labels of choice~from-array task, Study 2.

715 =4 T2 B o 2=
(happiness) (surprise) (fear) (anger) (disgust) (sadness)
BE =4 e st e =5
71E ey SE A% A o
vk T LS Gk =
<4 g5 =23 ot
el 7ot AB2

Note. Emotion labels of each category are organized in descending order according to the frequency of responses to free—labeling task.
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Table 4. Frequency of choice-from-array responses for each face database, Study 2.

JACFEE Caucasian

JACFEE Japanese

g= A
ChaeLee

H S F A D S N H S F A D S N H Su F A D S N

7B 21 0 0 0 0 0 40 1 0 0 0 5 22 0 1 0 0 1 0
PE 20 1 0 0 0 0 1 30 1 0 0 0 1 7 14 0 0 0 0 0 0
% 25 0 0 0 0 0 2 25 0 0 0 1 0 6 123 0 0 0 0 0 0
P 19 0 0 0 0 0 0 14 0 0 0 0 0 302 0 0 0 0 3 0
A 18 0 0 0 0 0 2 6 0 0 2 3 0 728 0 0 0 0 1 0
=% 0o 73 23 0 0 0 1 0o 73 33 0 0 0 0 0 67 37 1 0 0 0
IS 0 13 15 0 0 1 4 0 15 9 1 0 1 0 0 1 0 0 0 1
et 3 18 12 2 1 1 0 0 12 18 3 1 3 5 1 6 20 0 0 0 4
7ot 0 4 12 0 2 0 0 0 0 17 0 3 0 0 0 19 30 3 5 2 0
3= 1 5 21 6 0 1 4 0 0 10 4 0 2 2 2 11 11 0 1 1 5
T 0 0 4 0 0 0 1 0 1 4 0 0 0 0 0 0 2 0 0 3 0
A 0 2 12 0 0 0 0 0 0 0 0 0 0 0 3 9 0 0 3 0
L 1 0 0 7 0 0 0 0 0 1 4 5 0 0 0 0 0 40 4 1 0
3} 0 0 0 20 2 1 2 0 0 0 6 4 0 1 0 0 0 36 2 0 1
A% 0 0 0 15 15 1 3 0 0 0 16 26 1 3 0 0 0 17 18 3 7
QEZ 0 0 2 40 13 9 20 0 0 48 11 15 25 0 0 0 1 3 0 31
=3 0 0 3 17 30 2 11 0 0 3 15 29 7 5 0 0 0 2 22 2 6
e 0 0 3 1 18 2 0 0 0 3 0 8 0 0 0 0 2 6 17 1 0
A= 0 0 3 1 15 0 0 0 1 3 2 13 0 0 0 1 1 2 19 1 0
724 0 0 1 2 15 2 3 1 0 4 5 7 2 3 1 0 1 7 19 1 4
=5 1 0 0 0 2 34 1 0 0 0 0 0 14 2 0 0 0 1 2 T2 8
QeI 0 0 1 2 1 322 4 0 0 1 4 1 28 5 0 0 0 0 1 1 5
o 2 1 4 2 1 16 0 0 1 1 5 1 28 1 0 0 2 1 3 19 4
& 3 0 0 0 2 10 6 0 0 0 0 5 130 0 0 0 0 2 11
71t 3 0 1 2 0 5 50 1 2 1 2 4 0 24+ 0 2 0 0 1 0 30

Note. N = 117. The bolded numbers indicate the response corresponding to the intended emotion. H = Happy, Su = Surprised, F = Fearful, A =

Angry, D = Disgust, S = Sad, N = Neutral expression.

Lo ygg
=269)°]

E%Oﬂﬁ% =9 ¥ YHN

¢ 2 B JAN=117) 2 =%

N=40)Htt £2 W=z Agwglrt
R

BYY 32 M Y A=Y 2 SUE H=
7} L ojEAe PAE B 9

AA (binomial test)&

ANk, A A, B, B, i, 28 JJEAARY
o 4% 351N S F 149 B4 A ¥R 9@ )
m 3315, B 2693], Bl 2843, S 2718)0] 2%:9]
WE SR B 79, % 63, Bo 268, i 428)
Bt §olsb B WER Adugt p ¢ 001 EL 7]
ERNERO) A 189 B 87 R084)0] 249)
go WF SY3IAEG Sk e W= HuHgl

o, p < .0L T 7128849 3¢ 19 =% HF
HF2699)7F 289 e WF SHU0DES FolsH =

N2 A, p (.001. 9 289 A 190l ﬁﬁ
gote 2 HF SH0172)T 2591 71 SH(0632]) 7F

©
o

N
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gk A1) = 81, p < .05 VL EA

ChaeLee ZF=ollA JACFEE 42¢ AFHY &2
Hlerh gEEgen] A1) = 12.6, p < .01, JACFEE
A Z=ollA JACFEE ¥E<l A=Hth w2 ¥4 §lxr}
A, 1) = 7.0, p .05,

B oo i rlz
2oHo m o ox

=HEY 24

AT SHeRRY ARE A= 1 HIRAM P (Fg,
30)e WHeR RIS AAskat #4 2 671
7128 gt AAAZe] aHe] RHOR YEte
el WE I Fig. 3B). WA, A =7 2 ¥ Fx
BHOR oAl A WA o] AHIH. HElR,
A 71 BHCR 4E WA Lol wEEHeH,
A &5 BHOR olFofdl Al WA Lo] THEIH.
o, A Fk B4 3 9L BAHOR oo v ¥
wol WEEQl. A7 13 sRIVIAR FE olf = o=
29t A HFE EUR 4 oS A% =9, 7
e, B 2o skt

gt HlFAMY BES Ediz oAt
HH S AAstolom, 31 WA Aol Ay HuE 9
Sto] PROXCAL w419 22491 2 Aestglct. Afat

= Y Stress gt .062% AT ‘Z2(05) T EE(10) Aol
9] 5t Ao st Kruskal, 1964). Turcker A4
+ 969% A%t Aiels Kohe 1o 7P

A AT 22k Bl A HA A H]5H H]
Bt 4719 FAJo] WAEIG(Fig. 4). 24+ 37
Aoz AES o, IANEHAN &5 BHo= O]—‘jT—‘ﬂ{] i
Hol, 2AREHAA 718 FAH o= o]0 FHo| TS
oh AMEHOA = = 23X BHo] £ %
Holow, AHEHOAE i B de FAO

4,

o AT} 7 Ao

Figure 3. (A) 72x72 dissimilarity matrix of choice—from-array task, Study 2. The degrees of S-S dissimilarity for pairs of facial

expressions stimuli are colored from dark to bright. (B) Dendrogram obtained from hierarchical cluster analysis. The analysis resulted

in four clusters grouped by the following emotion categories: Surprise/Fear, Happiness, Sadness, Anger/Disgust.
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Figure 4, Two-dimensional MDS solution for spatial relations of facial expressions, Study 2. Items are plotted by 6 basic emotions

of 3 face set. Colors correspond to basic emotion categories: red for Anger, green for Disgust, purple for Fear, yellow for
Happiness, blue for Sad, orange for Surprise. JAc = JACFEE caucasian, JAj = JACFEE japanese, CL = Chaelee; A = Anger; D =
Disgust; F = Fear; H = Happiness; S = Sad; Su = Surprise. The numbers represent different identities for each type of facial

expressions.
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6 dqe Fe 3(2.6) 6 o Ho 54.3) 7 24 A9l 4(3.4)
7 Bl B 21.7) 7 A X 43.4) 8 et 715 4(3.4)
8 ANt &2 2017 8 Aot =3 3(2.6) 9 Y =% 43.4)
9 A &2 2017 9 A3 Ao 21.7) 10 £9 A9l 3(2.6)
10 <« &2 2017 10 TE L 2(1.7) 11 A% A9 3(2.6)
11 28 7= 201.7) 11 A 2 201.7) 12 s A2 3(2.6)
12 e 7% 1(9) 12 ol &5 2(1.7) 13 &S 7et 2(1.7)
13 AEE dqQ 1(9) 13 %7 = 2(1.7) 14 % TE 2(1.7)
14 734 dqe 1(9) 14 T4 ¢ dqo 1(9) 15 527 A9 21.7)
15 % 71ek 1(9) 15 gy e &5 1(9) 16 A A9 21.7)
16 2 =2 1(9) 16 Ek] A2l 1(9) 17 s iaes! A9 21.7)
17 BAF A 1(9) 17 L 2 1(9) 18 ol A7} gle A 9] 2(1.7)
18 B 2% 1(9) 18 A Bl 1(9) 19 Ad A<l 201.7)
19 n)okgt &2 1(9) 19 &2 2= 1(9) 20 27 = 201.7)
20 Ll 71E 1(9) 20 A dqQ 1(9) 21 B A9 21.7)
2 e A 109 JAC;_Ei J;ﬁ;“ese 2 Tetg 22109
2 Az &2 1(9) 1 A% Bl 13(11.2) 23 A% =k 1(9)
23 R qQ 1(9) 2 Siiasy 2 1109.5 24 714943 =% 1(9)
24 oFE 71e 1(9) 3 5t o 10(8.6) 25 Szt A9 109)
25 ofol gl L 1(9 4 gl = 76) 26 =77 A9 1(9)
26 °d &5 1(9) 5 5t Hi 76) 27 9] o= A9 109
27 oL A 5l g A9 1(9 6 £ B 6(5.2) 28 gt et 1(9)
28 =5 &5 109) 7 et 71et 5(4.3) 29 g5 71ek 1(9)
29 A3 FIE 1(9) 8 2 B 5(4.3) 30 g A9 109)
30 nE B 1(9) 9 Zapge B 43.4) 31 b &2 1(9)
31 = &z 1(9) 10 w3 B 4(3.4) 32 ke A9l 1(9)
32 P5 715 1(9 11 gogt A<l 3(2.6) 33 L agdy A<l 1(9)
33 g3 =2 1(9) 12 o Bl 3(2.6) 34 3 A<l 1(9)
34 3% A9 109) 13 k] &5 2(1.7) 35 4 A9 1(9)
%C_}‘_;“eg 14 B As a0 % W A 19
1 2] 5ot 71et 7(6) 15 s dqe 2(1.7) 37 =5 LS 1(9)
2 B A9 6(5.2) 16 AL do 2(1.7) 38 IR} A9 109)
3 2474 A9 43.4) 17 <l &2 201.7) 39 ) B 1(9)
4 T4 A9 4(3.4) 18 K A< 2.7 40 S A9 1(9)
5 72y A< 43.4) 19 ikl e 2(1.7) 41 &= &= 1(9)
6 ok A7t G A<l 4(3.4) 20 AR e 1(9) 42 A = 1(9)
7 & =2 4(3.4) 21 A3 &5 1(9) 43 o I fle A9 1(9)
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A= 4)

Hs 9 EREE  YE®) Lik-3 L5 27EF ¥NE®) Likod < o L = O]
8 T A9 4(3.4) 22 k! dqQ 1(9) 44 oA} 71ek 1(9)
9 gt 71ek 3(2.6) 23 2 &5 1(9) 45 | A9 1(9)
10 T A9 3(2.6) 24 A= 71e 1(9) 46 = &5 1(9)
11 &5 =5 3(2.6) 25 T B 1(9) 47 o} A9 109
12 4 A<l 3(2.6) 26 A <5 1(9) 48 & A<l 1(9)
13 2% e 3(2.6) 27 rod e B 1(9) 49 7z By 1(9)
14 s = 3(2.6) 28 g5 =% 1(9) 50 i A9 1(9)
15 st AN 3(2.6) 29 ok ¢t & A8l 1(9) 51 7] A9l 1(9)
16 39 =2 2(1.7) 30 a2 A2l 1(9) 52 =g A9 1(9)
17 Aae A awn 3 2 1) YF“;‘“%?‘;}’ 7;1"“‘1

18 % TE 2(1.7) 32 A& &5 1(9) 1 P 71 32(27.6)
19 e A|9] 201.7) 33 A7HA 2 1(9) 2 ) 7] 242.7)
20 9% =% 201.7) 34 Azvg &2 1(9) 3 = 7] 119.5)
21 e 9] 2(1.7) 35 A5 B 1(9) 4 S5 7]m 10(8.6)
22 Tag 7|ek 2(1.7) 36 ole& %] 1(9) 5 7% 71 6(5.2)
23 A7 gle A9 2(1.7) 37 Olof3t 2 1(9) 7R e 71 3(2.6)
24 At s 2(1.7) 38 QI A2l 1(9) 7 Het 71 3(2.6)
25 Ad Al 21.7) 39 HYg e 1(9) 8 = 71 2(1.7)
26 et 7| 21.7) 40 229 L 1(9) 9 s 715 1(9)
27 A% &5 1(9) 41 2] o A2 1(9) 10 A 71 1(9)
28 724 =k 109 ) He dqe 1(9) 11 3 £E 1(9)
29 oz A9 1(9) 43 Gk B 1(9) 12 WL A9} 1(9)
30 SECES A2) 109 JAC;E; iggme 13 EIaE A2 109
31 JATY A9 1(9) 1 S Bl 26(22.4) 14 419 A2l 109)
32 :z:;:ji el 1(9) 2 s Beo 15129 15 NG ] 109)
33 e 71et 1(9) 3 = B 1109.5) 16 2% 3 1(9)
34 meds A9 1(9) 4 dqe dqQ 8(6.9) 17 Szt A9 1(9)
35 e A2l 1(9) 5 AL e 5(4.3) 18 WAL 71t 19
36 F417 A 19 6 34 =K 43.4) 19 ks 715 1(9)
37 24 Ae] 1(9) 7 A AN 4(3.4) 20 oS- e 1(9)
38 A A9 1(9) 8 A= B 3(2.6) 21 H- 25 2] 1(9)
39 m)okgt &2 1(9) 9 i 7]t 20.7) 2 gt 7% 1(9)
40 i s 1(9) 10 =4 71et 2(1.7) 23 3 A2l 1(9)
41 2t Bl 1(9) 11 A18e o 2.7 24 &2 &E 1(9)
4 A A9 109 12 78] 1(9) 25 Al 7 1(9)
43 74 By 1(9) 13 ARzt dqe 1(9) 26 42 &E 1(9)
44 o Y Sl A9 1(9) 14 AEg e 1(9) 27 i) 71 109
45 oFFEA| A% 109 15 Ta 7]t 1(9) 28 ot 71 109)
46 o4 A9 1(9 16 =% A2l 1(9) 29 ofol gl i 1(9)
47 ofol gl L 1(9) 17 WA g A< 1(9) 30 A5 A9 1(9)
48 Ficiia=y Bl 1(9) 18 =9 A8} 1(9) 31 4 7% 1(9)
49 k= A<l 1(9 19 e 7E 1(9) 32 A A 1(9)
50 B LSS 1(9) 20 ey =% 1(9) 33 24 A9 1(9)
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(A= 5)
Lk o EREFE ¥z 0 W3 £l BERdFE  dE® 2 WS o Egdsx  9=%)
51 3 Alg] 109 21 colg 2z 1(9) Wa”%r;";h 7§°1°Sed
52 AAE 7|et 1(9) 22 TEA S A2 1(9) 1 = = 71(61.2)
53 45 A2l 1(9) 23 Ll 71E 1(9) 2 e =9 14(12.1)
54 52 &5 1(9) 24 Hzel A2 1(9) 3 3T = 54.3)
55 et A2l 1(9) 25 =5t B 1(9) 4 Tae 71e 21.7)
56 Fhalgt g0 1(9 26 E3Hl R 19 5 9= = 21.7)
57 Ll Al9) 1(9) 27 %] B 1(9) 6 oz Al9) 201.7)
58 515 &5 1(9) 28 &2 &= 1(9) 7 3714 A2 2(1.7)
59 3 &2 1.9 29 Atk A9 1(9) 8 P s-X3 =k 1(9)
60 =% A9 1(9) 30 A4 9Hols of A2 1(9) 9 R R gt bor = 109
61 3]9| 2 1(9) 31 A7 24 A2l 1(9) 10 e =2 109)
62 23] s 109 32 AEA e e 1(9) 11 71t A9 1(9)
JACP;E];C;‘%W““ 3 A5} = 19 1 % 2x 109
1 7] 71z 28(24.1) 34 4 dqe 1(9) 13 W Al9) 1(9)
2 = A= 84D 35 oz ) i o M Eg? AP 19)
3 zA4e 7] 15(12.9) 36 B &2 1(9) 15 mat 4 Al9) 1(9)
4 23 71 7(6) 37 H3 7% 1(9) 16 il & 1(9)
5 A 71 5(4.3) 38 ot A 1(9) 17 By Hi 1(9)
6 4F 715 3(2.6) 39 2R A< 1(9) 18 =5 s 1(9)
7 bies 71E 3(2.6) 40 2704 i 1(9) 19 &5 &5 1(9)
8 Ll 71 3(2.6) 41 A qe 1(9) 20 AAIZE A9 1(9)
9 &5 &5 3(2.6) 42 27 =% 1(9) 21 ofolgls 2 1(9)
10 =t 71e 2(1.7) 43 = A<} 1(9) 22 A 2 A9 1(9)
11 7R ES 71 2(1.7) 44 ot7] 8 A2l 1(9) 23 opget tigs vt A9 1(9)
12 olojgle By 21.7) 45 1] A2 1(9) 24 iz A9) 109)
13 et A= 20 JAC:; J;‘;;“ese 2 o) A4 10
14 Azg 22 191 . 22 15029 Waw%“;"g‘ygd“"‘d
15 =t FE 1(9) 2 SFERE &5 119.5) 1 =% =9 29(25)
16 HlS A<l 19 3 ey &3 6(5.2) 2 Rl = 10(8.6)
17 g 71 1(9) 4 <8 &2 6(5.2) 3 35 = 9(7.8)
18 A Ve 1(9) 5 A% &5 5(4.3) 4 94 B 7(6)
19 A4 Al9) 1(9) 6 54 &2 5(4.3) 5 A% Hi 5(4.3)
20 Al 7| 1(9) 7 2t &3 4(3.4) 6 o} 2y 43.4)
21 225 A9 1(9) 8 &4 &5 4(3.4) 7 A3 &2 3(2.6)
22 =5 715 1(9 9 orle &5 43.4) 8 e i 3(2.6)
23 24 A9 1(9) 10 q& &5 4(3.4) 9 =7 2 3(2.6)
24 =5 7| 1(9) 11 ikl e 4(3.4) 10 ofol gl i 3(2.6)
25 T A9 1(9) 12 Nzt &5 3(2.6) 11 s A9 3(2.6)
26 =S 7% 1(9) 13 &2 &5 3(2.6) 12 Bk = 3(2.6)
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(1= 6)
ik 2 ERdFE  NE® WS % ERds: Wz WS 2 BF HE®
JACF;E;}C;?Sim 14 Z| a0 21.7) 13 zn 2 21.7)
1 = =4 96(82.8) 15 4t B 2.7 14 THg 2y 2(1.7)
2 9% =% 3(2.6) 16 IEe B 2.7 15 9Jolgt Hy 21.7)
3 3 = 3(2.6) 17 o} Bl 2(1.7) 16 oAkt = 21.7)
4 ofol gl s 2(1.7) 18 =4 A2l 2(1.7) 17 == A9 2(1.7)
5 7ot =% 19 19 27 7]t 201.7) 18 gl A9] 1(9)
6 T M=y 1(9) 20 A = 2(1.7) 19 A& dqe 1(9)
7 e ] 1(9) 21 & &5 2(1.7) 20 3aE 71et 1(9)
8 Ll 715 1(9) 22 T A2l 2(1.7) 21 A= 71ek 1(9)
9 718 7e 1(9) 23 bl &2 1(9) 22 JA39 A9 1(9)
10 Skl =% 1(9) 24 s 7]t 1(9) 23 % Zx 1(9)
11 AR 2Rt 7] 1(9) 25 Tole A2l 1(9) 24 REiry = 1(9)
12 o A2l 1(9) 26 ikias 71e 1(9) 25 % &2 1(9)
e =2E _ o Y7k
13 B34 3 A2l 1(9) 27 Lk e 1(9) 26 S 9le %] 1(9)
14 2|2 7|et 1(9) 28 39 = 1(9) 27 A7 A9 1(9)
15 4 =9 1(9) 29 R et 71e 1(9) 28 =41 A9 1(9)
16 38 &= 109 30 e 7 1(9) 29 &z &z 109
JACFQEEC}Z?M 31 nege ) 19) 30 Az A2] 19)
1 =% = 4437.9) 32 Fopg By 1(9) 31 A7 &Z 1(9)
2 T =% 15(12.9) 33 718 A2l 1(9) 32 Mgactoy &5 1(9)
3 FE X 7(6) 34 A A< 1(9) 33 Skdasy 2 1(9)
4 5 =% 6(5.2) 35 RS A2l 1(9) 34 oAldal 2 A9 1(9)
5 T X 6(5.2) 36 Aeet &3 1(9) 35 o4 A9 1(9)
6 33 =% 6(5.2) 37 e i 1(9) 36 o A9 1(9)
7 AR qe 3(2.6) 38 ANE 7€t 1(9) 37 ZA 2~ A2l 1(9)
8 73 =% 3(2.6) 39 oRF A7 gl A2l 1(9) 38 AR &= A A9 1(9)
9 ofol gl Bl 2(1.7) 40 ololgle Hi 1(9) 39 24 = 1(9)
10 A3 &5 1(9) 41 ikl &5 1(9) 40 E 23 Ao A9 1(9)
11 Ee] FIE 1(9) 42 4% &5 1(9) 41 dqQ de 1(9)
. Yface mouth closed
12 A4 dqe 1(9) 43 BRESA A9] 1(9) o w4
13 =il 7]t 1(9) 44 oz A9) 1(9) 1 3] B 31(26.7)
14 A 2 109 45 oo}t 2y 1(9) 2 AN Hi 18(15.5)
15 =i 71ek 1(9 46 A% A2l 1(9) 3 s i 13(11.2)
16 23 2 109 JAC:‘; J; ‘:;“ese 4 ABe i 76)
g IS e e e A9 nes s o B 4G4
18 -1t A9 1(9) 2 A2 71et 9(7.8) 6 ok qQ 3(2.6)
19 %7 B 1(9) 3 e &2 5(4.3) 7 £4 Hi 3(2.6)
20 2EA 2] 1(9) 4 i %] 4(3.4) 8 B LS 3(2.6)
21 &5 &5 1(9) 5 44 A<} 4(3.4) 9 g i 2(1.7)

- 297 -



The Korean Journal of Cognitive and Biological Psychology

A= 7)
ik 2 ERdF  HME@% WS % ERds: Wz WS 2 BF HE®
22 e e 1(9) 6 B 718 43.4) 10 =l B 21.7)
23 QF E2 Ant A9 1(9) 7 71E 71E 3(2.6) 11 H-2-2 A9 217
24 ek =2 1(9) 8 Fed A<} 3(2.6) 12 qd& =5 201.7)
25 ol& s 1(9) 9 S L) A2l 3(2.6) 13 R dqQ 201.7)
26 o By 1(9) 10 ofR Azt glg A9} 3(2.6) 14 Ho e 201.7)
27 SI oS 1(9) 11 & &5 3(2.6) 15 TtARS dqe 1(9)
28 o AL 9A A9} 1(9) 12 24 A9 3(2.6) 16 78 U By 1(9)
29 A Ho 1(9) 13 e ze 7]m 20.7) 17 EES A2l 1(9)
30 A1 d49 1(9) 14 o}l 71et 2.7 18 roe By 1(9)
31 3 =9 1(9) 15 P 71E 2(1.7) 19 bl A9 1(9)
32 =K e 1(9) 16 34 A€l 2(1.7) 20 -xil et 1(9)
33 3t LS 1(9) 17 O 71 201.7) 21 &2 &2 1(9)
JACF;E;C;?M 18 0z 9] 20.7) 2 e o 1(9)
1 3} B 23(19.8) 19 3} B 2(1.7) 23 Az <5 1(9)
2 B s 12(1.3) 20 A3 &2 1(9) 24 iy A9 1(9)
3 Nz B 12(1.3) 21 Az 7] 1(9) 25 otrge &2 1(9)
4 Fiiia=s B 10(8.6) 2 0% TE 1(9) 26 454 71et 1(9
5 Fopget B 43.4) 23 ES R 1(9) 27 ofml A9 1(9)
6 5t 2 32.6) 24 e A2l 1(9) 28 =7 =5 1(9)
7 =k g0 3(2.6) 25 whE gt 7E 19 29 =4 A<l 1(9)
8 3d go 2(1.7) 26 Zapge Bl 1(9) 30 oA A9l 1(9)
9 gl &35 2017) 27 47 A8} 1(9) 31 % A<l 1(9)
10 % TE 2(1.7) 28 B84 A2l 1(9) 32 (=3 A9 1(9)
11 e 7]e 2(1.7) 29 5718 RIE 1(9) 33 39 Hi 1(9)
12 R qe 2(1.7) 30 299 A2l 1(9) 34 Eiis qe 1(9)
13 s e 2(1.7) 31 A RIE 1(9) 35 = A9 1(9)
14 Miswdec &5 2(1.7) 32 4 A2l 1(9) 36 F33t =9 1(9)
15 CR Be 20D 0B s 7 19) Wa“g“;"i’ﬁdmd
16 el A9 2(1.7) 34 £t B 1(9) 1 &= &z 23(19.8)
17 A% A9 2(1.7) 35 =4 A2l 1(9) 2 =3 i 12(1.3)
18 A% &2 1(9) 36 == B 1(9) 3 AAE k2 9(7.8)
19 29 A9 1(9) 37 =4 71e 1(9) 4 s i 8(6.9)
20 A1 9] 1(9) 38 H-2 A2 1(9) 5 724 dqQ 76)
21 iy &5 1(9) 39 B 71E 1(9) 6 a4 dqe 7(6)
22 s 7]e 1(9) 40 A7t =& 1(9) 7 3t Hi 6(5.2)
23 = 71ek 1(9) 41 A7 L= 1(9) 8 R dqe 4(3.4)
24 N2 &5 1(9) 42 oFAgt &5 1(9) 9 i dqQ 3(2.6)
25 =4 qe 1(9) 43 ofF A gl A2 1(9) 10 A5z qe 21.7)
26 WA A9 1(9) 44 =g 71et 1(9) 11 4% &5 2(1.7)
27 Seacy A9 1(9) 45 S 71E 1(9) 12 Alek A2l 2(1.7)
28 9= = 1(9) 46 A2 &= 19 13 of -2 Bl 2(1.7)
29 Tk 2 A9 1(9) 47 -l A2l 1(9) 14 =5 &2 21.7)
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(= 8)
Lik-2 9 275 =% Lik-2 & 2785 R=E®) Lik-2 < EREE =%
30 ok A A9 1(9) 48 o4 A<} 1(9) 15 AET qe 1(9)
31 k! A2l 1(9) 49 O %] 1(9) 16 kel TE 1(9)
32 3 B 1(9) 50 OJn| A7t A< 1(9) 17 % 7]ek 1(9)
33 29 71et 1(9) 51 A4 A9l 1(9) 18 94 ¢ B 109
34 w3 2 1(9) 52 3 A<} 1(9) 19 ARAE dqQ 109
35 245 &E 1(9) 53 S A9] 1(9) 20 B Zx 109
36 AEFA A9} 1(9) 54 =X 7l 1(9) 21 WA g A9} 1(9)
37 bl &5 109) 55 7% 71E 1(9) 22 =% =% 1(9)
38 A7 &E 1(9) 56 14 e 109) 23 EErS as 1(9)
39 FeF 2d 1(9) 57 223t K 1(9) 24 Tl 33 1(9)
40 44 A2l 1(9) 58 = A< 1(9) 25 Ly s 1(9)
41 & &5 1(9) 59 22 &5 1(9) 26 H-2-2 2] 1(9)
42 =A% &5 1(9) 60 &g A<} 1(9) 27 AEE& =5 1(9)
43 i &5 1(9) 61 e o2 K 1(9) 28 A3t &5 1(9)
44 34 A2l 1(9) 62 9y A< 1(9) 29 A s 1(9)
45 kb B 1(9) 63 s} A9l 1(9) 30 e 2y 109
46 e o= A9 19 64 B2k DES A<} 1(9) 31 o1l q49 1(9)
JACF;ZC;L%“M 65 e e 19 0® 22 22 10
1 kS 2 14(12.1) 66 3 71et 1(9) 33 =A% s 1(9)
2 23 2 13312 JAC;EQ J; ‘;;“ese 34 7 A9l 109
3 dqe go 8(6.9) 1 N} 8o 1109.5) 35 At e A9] 1(9)
4 By Hi 6(5.2) 2 ue-g Al 10(8.6) 36 24 &Z 1(9)
5 &5 &Z 6(5.2) 3 QES B 9(7.8) 37 ke 3 109
6 Ae dqe 6(5.2) 4 A7 Al 6(5.2) 38 4 dqe 1(9)
7 s B 6(5.2) 5 Az 71t 6(5.2) 39 13 A9] 1(9)
8 =9 7]t 5(4.3) 6 megh 71 5(4.3) 40 3 &2 1(9)
9 724 dqQ 43.4) 7 Fupg gt B 4(3.4) 41 ks = 1(9)
) YFace mouth closed
10 AR dqe 43.4) 8 = B 43.4) 22 57
11 Ik 7]k 3(2.6) 9 gt ae 43.4) 1 &2 &E 474.5)
12 I B 3(2.6) 10 e 71et 3(2.6) 2 nz B 9(7.8)
13 A5z g0 2(1.7) 11 Yo 55t 7|E 3(2.6) 3 =5 L3l 6(5.2)
14 718 v B 201.7) 12 A A9l 3(2.6) 4 2t AN 43.4)
15 g et 2 2(1.7) 13 -1 A<} 3(2.6) 5 Qe s 3(2.6)
16 HEe A2l 2(1.7) 14 k! a4 2(1.7) 6 &= 2 3(2.6)
17 R &5 2(1.7) 15 718 7% 2(1.7 7 <4 7% 3(2.6)
18 L &E 2.7 16 g 7]t 2(1.7) 8 go ge 3(2.6)
19 AST dqe 1(9) 17 =l Hi 2(1.7) 9 g 71e 2(1.7)
20 TRt B 1(9) 18 WA B 201.7) 10 2 B 2.7
21 Age 7]t 1(9) 19 Agkgh A9l 1(9) 11 FHars gqe 217
2 Ex B 1(9) 20 k] £ 1(9) 12 I =% 2017
23 vz Al9) 1(9) 21 718 Hi 1(9) 13 Pt as 1(9)
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A5 9)
Lik-2 9 275 =% Lik-2 E 2785 R=E®) Lik-2 < EEFE NE%)
24 WA ot 22 A9 1(9) 22 g A<} 1(9) 14 A 71 1(9)
25 ey =% 1(9) 23 RES Ik 1(9) 15 FoJotA] SRt 2] 1(9)
26 t2g L 1(9) 24 qhkgt A<} 1(9) 16 3 =5 1(9)
27 g5 7|ek 1(9) 25 bl=s 71 1(9) 17 uhgol ¢F & 2] 1(9)
28 eke: Pl LS 1(9) 26 744 A< 1(9) 18 A A9 1(9)
29 A 2] 1(9) 27 E54 2 1(9) 19 n]ekt &5 1(9)
30 ue-g A9l 1(9) 28 £ 71t 1(9) 20 25 A9 1(9)
31 74 i 1(9) 29 HIF 8] 1(9) 21 H]H} 2] 1(9)
32 £ &5 1(9) 30 v A< 1(9) 22 LIS &5 1(9)
33 bl &5 1(9) 31 I Ik 1(9) 23 w3 2 1(9)
34 bl &5 1(9) 32 H| g A< 1(9) 24 3% &5 1(9)
35 o}E 718t 1(9) 33 A 71et 1(9) 25 e dqe 109
36 ofolgkE 2 1(9) 34 A% 7% 1(9) 26 &3t A2l 1(9)
37 ot =% 1(9) 35 e &5 1(9) 27 e &5 1(9)
38 olsfiatz] 23t A9 1(9) 36 ofF AW gl A<} 1(9) 28 A =2 =5 1(9)
39 B A9l 1(9) 37 oFR A7} ¢S A2 1(9) 29 9g &2 109
40 AdEg dqe 1(9) 38 olgAg A<} 1(9) 30 Sl &5 1(9)
41 gt &% 1(9) 39 oAt 71t 1(9) 3] e &2 109
42 i iy qe 1(9) 40 ololgle = 1(9) 32 == &5 1(9)
43 et =% 109) 41 & &5 1(9) 33 =5 71 1(9)
44 kit A9 19 42 g4 7% 1(9) 34 a i 1(9)
JACF;E%C;%““” 3 Slorat e 19 3% oV s 19
1 &2 &= 41353) 44 dre e A9l 1(9) 36 Aje] 71 1(9)
2 o &5 6(5.2) 45 25 R 19 37 2 &5 1(9)
3 Se &= 6(5.2) 46 ESS RE] 1(9) 38 A= B 1(9)
4 Skl &5 5(4.3) 47 24 A2 1(9) 39 23 &5 1(9)
5 4 &5 4(3.4) 48 AAE 71et 1(9) 40 = A2l 1(9)
6 i &5 4(3.4) 49 A A2l 1(9) 41 B &5 1(9)
7 52 &5 4(3.4) 50 B A2 1(9) 42 3} 2 1(9)
YFace mouth closed
8 okl &5 3(2.6) 51 T K 1(9) 29 5%
9 ohrale &= 3(2.6) 52 P 7l 1(9) 1 &= &= 76)
10 ¢l &5 3(2.6) 53 3} 2 1(9) 2 27 A2l 6(5.2)
1 2t e 217 YF“;;“;;;W“ 3 Be A9l 6(5.2)
12 23 B 217 1 P 71 35(3.2) 4 25 A9l 5(4.3)
13 st &5 2(1.7) 2 718 7% 26(22.4) 5 oRF A7 gl A9 5(4.3)
14 QPR &5 2(1.7) 3 7% 718 14(12.1) 6 uet 2] 4(3.4)
15 ofol gl B 2(1.7) 4 24 71E 13(11.2) 7 T = 3(2.6)
16 NAES ge 1(9) 5 Al 71 5(4.3) 8 2dy A9l 3(2.6)
17 7tode &5 19 6 Aw] 71E 4(3.4) 9 = =5 3(2.6)
18 A7 &5 1(9) 7 7 E S 71E 3(2.6) 10 2153t 7|ek 3(2.6)
19 T 2z 1(9) 8 g 7] 3(2.6) 11 et 7l 3(2.6)
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(A& 10)
ik 9 2rEFE =@ ik & Lo QI (%) Like3 < = HI%(%)
20 >4 A9 1(9) 9 SE 718 3(2.6) 12 b 3(2.6)
21 3% 71t 1(9) 10 3 7). 3(2.6) 13 3 3(2.6)
22 duf 55 71e 1(9) 11 H2S A< 2017 14 wha g 2(1.7)
23 A A2l 109) 12 = 71E 1(9) 15 FeA 21.7)
24 Bt LA 1(9) 13 AAS 7|E 19 16 87 s 2(1.7)
25 =4 7|ek 1(9) 14 s A2l 1(9) 17 ot Y fl 201.7)
26 NZE &2 1(9) 15 33 ) 1(9) 18 o 201.7)
27 ARt &5 1(9) 16 3% A2l 1(9) 19 s 217
28 PEES R 109) YF”;;’“;%"W " 2 A 1(9)
29 Azt A9l 1(9) 1 =% =Y 10086.2 21 A% 1(9)
30 AR &2 1(9) 2 93 =Y 7(6) 2 Bz 1(9)
31 AEE LA 19 3 %3 = 3(2.6) 23 Ta 1(9)
32 oJ2g &5 1(9) 4 e =9 1(9) 24 A& 109)
33 A% = 1(9 5 ek &5 19 25 a8 1(9)
34 o A9 1(9) 6 X TIE 1(9) 26 7] 19)
35 SE LS 1(9) 7 B A9l 1(9) 27 7184 1(9)
36 SJofgt i 1(9) 8 Ze A 2 A2l 1(9) 28 2% 1(9)
37 olgf ¢t & A<l 1(9 9 Clolgt B 1(9) 29 yt 1(9)
38 A7 2z 19) YFaC;;(’uEﬂ%"pe g 30 wof oF 1(9)
39 A7 TE 1(9) 1 =% =Y 18(15.5) 31 naze 109
40 A% B 1(9) 2 33 = 9(7.8) 32 277t 1(9)
41 3t B 1(9) 3 3 =% 9(7.8) 33 2719 1(9)
42 A& A9| 1(9) 4 &5 &5 7(6) 34 54 1(9)
JACF;E%] C;‘;;asm 5 23 i 6(5.2) 35 By 109
1 B A9 1109.5) 6 & &3 6(5.2) 36 Fagt 1(9)
2 LS A9 9(7.8) 7 A% Bl 6(5.2) 37 A 1(9)
3 0% X 7(6) 8 Fele T 43.4) 38 ROl Wk A 1(9)
4 ohF A7 gl 2] 7(6) 9 dqe qe 4(3.4) 39 A% 1(9)
5 2|53t 71e 6(5.2) 10 = = 3(2.6) 40 Rk = 1(9)
6 723 A9 54.3) 11 k! e 2(1.7) 41 Hojz|el 1(9)
7 ag 1] 43.4) 12 7% =9 2(1.7) 42 liEakdy 1(9)
8 e A2l 4(3.4) 13 BAT SE 21.7) 43 =l 1(9)
9 3} i 43.4) 14 A = 2(1.7) 44 H S 1(9)
10 ozt A2 3(2.6) 15 Iy dqo 201.7) 45 A 1(9)
11 o T G A9 3(2.6) 16 ek = 2(1.7) 46 T8 A2l 1(9)
12 2129t A9 3(2.6) 17 =4 =% 2(1.7) 47 A &5 1(9)
13 L A9 201.7) 18 3% 2z 1(9) 48 At &2 1(9)
14 et T 201.7) 19 T T 1(9) 49 of#Ag &2 1(9)
15 A7 g A9 2(1.7) 20 7133 A<} 1(9) 50 orRE] 1(9)
16 &5 &5 2(1.7) 21 e %] 1(9) 51 ojAIgt 1(9)
17 obEA ok A2 201.7) 2 rode Bl 1(9) 52 <3 1(9)

- 301 -



The Korean Journal of Cognitive and Biological Psychology

A& 11)
k2 & R | L0 B k- £ EREF Nz 2 ¥ & BREFE He%)
18 QI A<l 2017 2 573 & 1(9) 53 % A2l 1(9)
19 Au] g 71et 2017 24 Zopg g B 19 54 ey A<l 109
20 3 A9 2(1.7) 25 FAE TE 1(9) 55 £9 A2l 1(9)
21 % A9] 2017 26 ot =5 1(9) 56 AL 7]ek 1(9)
22 et A9l 2(1.7) 27 BE 5 g A9l 1(9) 57 wZ Hi 1(9)
23 734 dqe 1(9) 28 H Az A2l 1(9) 58 e s 1(9)
24 U= Al 1(9) 29 s Bl 1(9) 59 A A2l 1(9)
25 &S 7|ek 1(9) 30 2Rt &5 1(9) 60 2 s 1(9)
26 WA A9 1(9) 31 el TE 1(9) 61 A% A2l 1(9)
27 =9 =9 109) 32 Az &5 1(9) 62 7Y A9 1(9)
28 S A9 1(9) 33 Ald A2l 1(9) 63 ES A2l 1(9)
29 ged A9 1(9) 34 ohg &5 1(9) 64 et A9 1(9)
30 k=g 71e 1(9) 35 ojolgle By 1(9) 65 7] A 9] 1(9)
31 4 A9 1(9) 36 AL dqe 1(9) 66 A dqe 1(9)
32 AN By 1(9) 37 93 A9 1(9) 67 =y &2 1(9)
33 AJAIRE A9 1(9) 38 Rl &5 1(9) 68 g s 1(9)
34 Al 7% 1(9) 39 % A2l 1(9) 69 3 &2 1(9)
35 Aeet s 1(9) 40 ot =9 1(9)
36 ojagk ek 1(9) 41 At & 1(9)
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