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ERRle] HAME olsfela, Tfete w8, B

e Yo f=E F53
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=
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Ql

[
Bl

£t A
Belel 44 eel-AE3 7te) 9wy
¥Z2 9 QA FE(mentalizing) I} o] E
(Frith & Frith, 2003, 2006). F7+& 7]l
SEEPERREERERE
A el ggolch 44
Aol o]=7] 7HA, Ak
oz BlelI QA BT TR
= 3 g g e olRe

pu

22 74

o o &S

i,

o
ox,
P
o
1o
ol

#)45
A8
RRERY
FEETE Aot 43
o F5F B SolA Ao}

=

5
7 9la gxel 2E Qe wEolof 3
[e)

2 59 497N Bl 235An
(Premack & Woodruff, 1978;
& Terris, 1964).
FEEe AsAYd E e o
9sh Pl it 209 BES YRe
ATFE ERRIY EARA| T wEI vl
ot AT HA 28l (mirror neuron system:
MNS)e] BEZ o] M ] Al QT (Rizzola,
Fadiga, Gallese, & Fogassi, 1996). HHAZ Yxo]
9] F5S < Y(inferior premotor area)ol| A 7 =
AEwd o
oilel, & WY EAAFYES HET

Wechkin, Masserman

& Alo] BAAFYES &

o, 28l3 & o] EXATYss &
Ao g 58 § e Mz EAsid
ok B e dAAR i AlxRla
Zolglo] Tojete Aoz HuH TG

(inferior parietal gyrus) (Gallese, Fadiga, Fogassi, &
Rizzolatti, 2002)2} A dJFolal| e} Brkel 7]
A2 ATFE AT} Rizzolatti, Fogassi, & Gallese,

=
(premotor area), SFA 5% Y (inferior frontal gyrus)
(Brodmann area 44, 45)3 354 Y
area 39, 40)0] EAslE= Aoz HuyHg
A| BHBuccino, Binkoski,
Gallese, Seitz, Zilles, Rizzolatti, & Freund, 2001;
Rizzolatti & Craighero, 2004), Q17Fe] Fx 82
o Sgon <d FuL vnd Yo o
w5149 el] Msol St

Elele] ZAx| e s A2yl nHlglEo o
AL, QYA A 04, VI Sl
PG S ARHAUA TUE A

A (Brodmann

Fink, Fadiga, Fogassi,

A (superior temporal gyrus)Z} L
q F9d Lf—?'(superior temporal sulcus: STS)
2 F 8 (fusiform gyrus)E ALA] F-$fell
& FEA Hofstn glon, 53] d=f
d JH| Hels Fdete Aew HuHg)
TKPerrett, Hietanen, Oram, & Benson, 1992). At
275 9FA4 B oh]d ZAXFAS
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223l - HEm / Al H AN F2 DipFofMe] BHSAIZE R the|Dl A 2E0 3 +F 719 LA
B33} 59, DHAFAE delde Aoz o AYeke IA 2B Seo Y5HEen
deEA, A & FEoRE of  uwEhA, I3l FEsiva Wrkss AL
AA 1 9 thHDecety, Chaminade, Grézes, & HEL QX F2 FEHI A F2 FHA]

Meltzoff, 2002; Iacoboni, Koski, Brass, Bekkering,
Woods, Debeau, Mazziotta, & Rizzolatti, 2001). H]
dojd EE ooz TAH FUHAE
o8 ole] ATEANE NSUNFAZ
Bae ¥2
253
(temporal pole)o] F7} HHE o] 23} ¥
Ao 2 B 1153 ThHFletcher, Happe, Frith, Baker,
1995; Gallagher,
Happe, Brunswick, Fletcher, Frith, & Frith, 2000;
Vo6llm, Tayler, Richardson,
Mckie, Deakin, & Elliot, 2006). Gallagher®} Frith
o03)ell wEd, o] JAHEL AeH FAE
kel 4, 2719k ]l ke 1, aela &
A B4 2ol AR
AFE1A Sl Eofeh, Fatel zlo]

o wah, selA

=
i
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[V

(medial prefrontal gyrus),

(posterior superior temporal gyrus) =

y
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Corcoran, Stirling,
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A Aol (autism spectrum  disorder: ASD)Y
A1 S(schizophrenia) e YER = 7AES
o] oy A tgk olel &
gelel g "olxlE Aoz BuFa gtk
A FE 7 AFEES ti12 S A MNS
ddel &F AstE e oM (Oberman,
Hubbard, McCleery, Altschuler, Ramachandran, &
Pineda, 2005), o}~ A Arolj(asperger disorder)

o] ]

O:

2 e BEe TN Re
AUET B ¥ ohjeh AAT T ¢
A ANE =4 g5 B

AotHls ASR YeEbWThHHappe et al,
1996). Sarfati 5(Sarfati, Hardy—Baylé Besche, &

Widlocher, 1997)2] oA, H2alBEdZ0
2 Add ksl %Z:‘T%XAMW 2 L

& Helle ez HuHgiv.
sy, T 7iRle A4 A Sy 4
Fol71= 7] WZol Bael g 2 %
i sjx T2A 0] AYETA zlold] 3
=7t M= k. -2
AN v, Brle] PAdl taf 4
i, el Az B fFaA
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T otk BRIe HAel & FetA] EshA Hidold dHAle TS fdste W&

oA GRS R 4 200 GH AV Al Ud, B94E ANE T B
e, fele ad AR QAo A 2

Ae ARom WA BET 2UL AL &

o] HAA 540 BSkE W, 23lo] Ui Ao tKGallagher et al, 2000). 53], Tr3}A]

d £ Qe Tl (comic strip task)x= 7FF IEH O E AlgE &=

delAe ok w=oide] Be A Atk JiQl iy IARA, TS st Ave

o AR 549 Aol7t e &Ee £ o2 FAE o] A9 S @A A A

v =4 T Alsta, Folzl el A theel v A

Aoy, I e AAA 5der E 0 g a8 MEste P2 olthSarfati et al,

Hooker 5-(Hooker, Verosky, Germine, Knight, &  1997; Vollm et al, 2006). TH}@tAl= Thaksh
DEsposio, 20098 A7l W2e, T2 B 8o Auees FAE + du, g
asel g uH 949 BEe Ade B2 QAN AR e T89S 43
P W 34 AR eIt BRE HoR golil 2AT 4 Ao, AT 7
HAY BRon R olf R B A3 o] AREcH 39 W 48 @
Qo ATE AL Hookes B9 7L §L PN F2 AgHolen Un. HUATE
7l WEel, o Dd A9 PEE o83 o] A8d wAIASE v, dA FE
o Ase He Ao| Aesinu Ao wrataA of A 2 wEA R 2] E o]

E‘ L
e BFR IS Baio] A7E 5 9l PAES Utk AA FE nEIAE AR
LR OO U9 dold 2 uddeld 9 & Fage F JEE dFde

t}

HAE ol&sH, ol HAEL TS & Y S
ajo
o=

= = al
283 A4 FEF PN FE 59 @ A} U5 & FAFe GAS olfn FE
Retes stk dold AL BF s $HE 2PV AFM A 2
& fuse e 2L WA ANG  wEEAE Ted Adelen wEojAgto

&l;
T, AR e g2 12 o], F2 U, FA FE wEEHE AvE el v
A7 Bol AREHET olor] o] REsith. 53], AA A@dA e TS
ol J% e @A A Aldelert 97 2~ ERIY 74 A A B ool 3%
HEE e sta, AvEle & 139 A A= FdEv, 719 FA F

& 5] 01%9} Ho R YFs F5o}= stk o] AlvE] Qo= S A A dig
&9 AEE AAS, " ske FAel FEZ UFA ¥tk webA, 71Ee] FA
th (Fletcher et al., 1996; Happe et al, 1996; & vialziA|e] ©de weslr] 9], FA
Vogeley, Bussfeld, Newen, Herrmann, Happe, 2 24 Fx Age] AlUel s AlEA Zz
Falkai, Maier, Shah, Fink, & Zilles, 2001). 3 = Zdarl 9l
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ZrerA|ofiAte] BESAIZE R

Ui=md 250t SZ +5 o] HA

ol uwhe}, & AFeAE AA FE st
A e} AFA e FA
FRE B3, 844
o] B AR i 9 d o] W
kS ol 11} 313
Wy
= g
= ez il #A ¥H-8-A] =(nterpersonal
Reactivity Index: IRDE ZAA}SITE 1 5, IRI
T BHEE=3,9=103
RI FHF7F @& %%%‘L 13Y(d=6, o
=7H24)=22.63, p < 001} A&H
gotod, F 2689 o] 4
s A9

Qgeistad] AT 3

S

Ay 2177

{0

Of

z;(q/\7}_ ;.;o

-
2 20M191A 25AIZA ATk
& A M=2246, SD=156; S&
o M=2131, SD=1.65).

MEmx B A7 49 Ade AFH@
g9 Mg Fa FAEACn, AN wat

A= 27914 RUHE Fall AAEAJT A
Al wEkase] AlAl, a2]a wEEAIRE
7152 Super Lab Pro 2.0 X 27 (Cedrus
Corporation, San Pedro, CA, USA)E Ea ZEA|

At FAI7PAEL parallel input-output  board
(RB-730, Cedrus)® E3)) <2slgx, I7AE
o] Ag]Ad HH-8-2 Brain Vision QuickAmp (Brain
Product)$} Vision Recorder (Brain Product)E A&

sol 294
=

o Q1 #A) 48 2] <= (interpersonal reactivity
index: IRI). 71919 thx}dzQl F45E S
Z7%38t7] 918l Davis(1980)7} 7)'d3t RIS 4}
24 8](2004)7} Hotdt RS A8ttt & 28
e EFor FgH0] o, ﬂﬂE—t—

(7%, 2004)0]™ 4709 39 A= zHé].
7], 8, BA AA, oA __a] 2 U
do B Ao Ages .792‘;1‘%.

213} 34| (comic strip task). THS}EbA| Q]
A3 Az, AUE] 2E Brune 53 Vollm %
o] AFoA AgE WA E Vo 3}
o, A& A7t o AFA A=Ak

1 2. 4249 miglaAs Ave] e 9
of wet 1A F8 w3tIAl (ME), F A A
2 w3l (PE), FAPA FE i)
(NB)Z 7ol A2t=|glom, PES} NE9] Alnt

3l 83

T8 1. 37| AL Yol e

okatotd|el ol (RIZ-ME, 7H2Hl-PE, 2&%-NE)

- 299 -



A 2[EER| - QR W M2
gl 2 A AEA netedth e BUHE 58 oAl @ W Ay dxiet 3o
WA ES AP ASS Bk W & o] AR ik hfiE HRE o, 4F BRb 7
of7|7} WEelA RdE FEE Hhesta, AM SHE AAEATE 1AM 5F B
olopr|9] WEo]l B e st A AFAE oA Pof olgkd HHE fA|8)
ASeTt. e, PE WHSlEA| 9 NE WSl =& AADEgiTh 7|Ad S d W
Ao Ag st & FRAF FAGEPE: M= A AAEHUAT v o 2
4.81, SD=.39; NE: M=18, SD=.64), B3}= B & ¢£AE AAEATHE 2 FF). WA, A
Se W =7 H@A AR A EPE: M=384, Y= = WAL AU FH o w6z
SD=.72; NE: M=231, SD=.66F ‘W-¢ 3424 It AFo] AAIHJTHME = FUFE thaoll
QU Aoty el v F8A go] oW AT E7kQ2, PES NE = “F9lo] F
oA AR S] 5H Likert H oA BT AFe] we U FA WEZL”). HE]
A7 FEE 7 AEE AR HE8 ARFAIE, she] oo & HolFe 37i s
sp7b shH el 623t AAIE TR Fefl, 3}
AMEER HRES AF AR A AR T W et F oY adle] IR sx3t
Al A F, M3t SFHER Bo7t A AXEHAY e F Re ad FolA,
g oAl gk, APARTE Ao 54, AAEHUAL AR fEshe dolgn Azet
AFAA, FIA; T5 hll with iyt & Ode 9 HES R R ¥
Bt & e Foo] Hu 238 AL ES FEW o el Algoz gdol
A4 A5E FAsInh AAlES vkl ASHATE 15709 veliA] Aldo] BE &
Ae AT BUH AA=ENeH, B2y Ud, A FE M7 BUHE B3] A4
Heb 7R 2F Agle 120em Hoh s HATE Aol B £ M3 & AR A

fEUgE
eHEel S Y E & WAz Sequence
T T
| & H &5
6000ms ® | e3
1§ 8 g8 &
I & i g i
6000ms

5000ms

T2 2. TS| Al ERRe| of|A|
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2esl - dem / A & M F2 DiEmw|ofMe] BiSAlZE J the|Dld 251 3 +F 1] I
o] AAF AT 2O o] &3l TE SLORETA T Z 1%

Hot M Y3+ Brain Vision QuickAmp
sl SN, HolH

& Vision Recorder (Brain Product)S E-3f|

o] Fo] At} FA| 10-20 AFH|X|Hol| wh} 32

(Brain Product)&

Mol A& Hi—.“% F I=E uekd aps
AHESES AL, 2 A9 A= Fpl, Fp2,
F7, F3, Fz, F4, F8, FI9, FC5, FCl, FC2, FC6,

FT10, T7, C3, Cz, C4, T8, TP9, CPS5, CP1, CP2,
CP6, TP10, P7, P3, Pz, P4, P8, O1, Oz, 02 &
on, 7% AL G, FARNSL ofnjdl]
ety Hup Sl eyt He = 2
dom Qg AF A4S AAHI %’46‘}04,

% Sk okl vie AS<E 7
EOGE At A% dse =
2 AEFHA, e 43-,] 6]:4,
BoAge skQo|glon,
wol=2E AAS7] 918l 03Hz- 100Hz2] band
pass DEIY S AFR-519 T

)

HOIEl 2M vrelzbale]l Hit wHeAI7He
-, Spss R L o] gate] 059 frol%
T HMFEA sigih B4 AREE
3 dlolEl = 37 Wt AN T AR oA
B S @27t H%‘Eé FEE ARAA A F
Fcli’iﬂ} ¥ W3} A15E EEG lab T2
Z2E gHor A% ok,
o] Jg
o AA
sdaon, $3E delgHe 37 248 99
Y]

514
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e ol &
= 7@131—01
o

Lo
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i3
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N

ES

:(I){é
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(K

(standardized Low Resolution Brain Electromagnetic
Tomography) (Pascual-Marqui, 2002)2 3} A&
A5 ], 2,394 voxel 2 Vol Ty 3
Amd B YRS BIF Aoz
15 Zzadn, o Zzag o
THAE F HudgM e =
AAB A, wHekEA|
AASHSIT. SLORETA 4
owr Aa AT Az m
thE 1%, 2008; Keeser et al.,

=,
)
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e 7
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2011).

HESAIZE sl o o] Gt WAt
Lolr7] sl o] el
o, st frenlgk 5
AT}, FQ1, 24)=34.265, MSE=125368.32, p <
001 PE WEl3bAlet NE whelzbAle] Hat w
SAIZE BF ME wrelaAle] Bt whEAITTE
o} #&skoy}, PE uheluiAlel NE gHslziA| o
B WRSAIRE e fefnlek Abolzb gl
o Ed, Ha BeARle Od e 3
Aol ERA estow, BT W
A4 7+ AL adet O‘ﬁg ako| =

d

b &

HooE g5 wsinas
39 WhAE \g da
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2195
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M FE TR oMLl BESAIZ %

| Che|D|E BED} 27t

MNI coordinate

= FoFid BA t#
X y z
3} =9 (inferior frontal gyrus) A E} 44 45 0 5 65"
3k 44 -60 15 10 30"
45 -55 25 10 30"
W EH 10 40 50 5 63"
11 15 30 25 72
44 50 0 20 67"
45 35 25 5 65
W E}2 45 55 15 5 84"
44 45 15 10 83"
A} 259 (superior temporal gyrus) A E} 13 55 -45 20 76"
22 65 -50 20 75
Sl i 22 -60 -45 5 31
W EH 22 50 -15 10 70"
Wl E}2 22 -55 0 -5 87"
W El2 22 -55 -50 10 4"
39 -55 -55 10 64
W= - T (medial prefrontal gyrus) A ek 10 -10 55 15 81"
Sl 10 -15 60 5 32"
W EH 9 S 55 20 68"
A= 23] (anterior cingulte gyrus) A Ek 32 -15 35 25 78"
W EH 32 5 30 -10 72"
24 3 30 -5 72
25 5 20 -5 T
W Ef2 33 5 10 25 74"
32 20 45 10 67"
24 10 20 25 67"
20| 3] (posterior cingulate gyrus) | E}2 30 20 -60 5 89"
29 -10 -50 5 85"
31 -20 -65 15 85"
18 25 -70 15 83"
23 -5 -60 15 81"
3} 54 3] (Inferior parictal gyrus) A ek 40 55 -50 20 76"
39 45 -55 20 72
W EH 39 -30 -65 35 64
40 35 -40 40 65
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7 Z5-3] (superior temporal gyrus)

ZZ53](middle temporal gyrus)

S}=53] (inferior temporal gyrus)

5 (temporal pole)

W2t 3] (fusiform  gyrus)

’d 7] A(insula)

HE}2 40 50
39 45
Alet 13 55
22 65
<z} 22 -60
wlEh 22 50
W E}2 22 -55
HER 22 -55
39 -55
A e} 21 65
21 65
Elgois 21 -65
H €2 20 -50
21 -60
37 -50
Alet 38 -35
W El2 38 25
Alek 37 50
wlEh 20 40
37 30
W El2 37 -40
20 55
W EH 13 45

-30 25
-55 10
-45 20
-50 20
-45 5
-15 10
0 -5
-50 10
-55 10
-50 5
-50 0
-50 0
-55 -15
-10 -20
-55 -10
5 -15
15 -30
-60 0
-10 -30
-35 -15
-60 -15
-40 -30
-10 15

.67
.65

89"
78"
89"

*

70"

*

.90

*

.78

5

.70

*

p < .10, 7 p < .05. BA: brodmann area, MNI: montreal neurological institute

Y] +5

[X.Y.2Z)=-6.60,25) mm)

A
Y] +5 0

o 5 -10em

[X.Y.2Z)=-6.50, 43)[

iz) |8
5
0
M
5
5 (Y] <5 0 5
een) (X.Y,Z)=(-48.-71 ,19) o]

10em

]
[X.Y.Zm(45.11.2) [mm]

+Sem [X)




-g3L /AR W YN =2 USDtHoiMe] BIEAIZE R chefulE &

i
Ho
|ol
lOT]‘
o
=]
oH
o
&
HA
[
%
i=]
2=

E 3. gHEM FE tBinHE ¢ of 243tE tiHuE oYy

MNI coordinate

TE FoU g BA gk
X y z
&4 <] (inferior frontal gyrus) AEk 44 45 0 10 79"
HEl2 45 50 25 25 86"
Z7 T (middle frontal gyrus) AE} 10 -25 60 15 1.06™
46 -40 50 20 78"
<} 10 -25 60 15 1.06™
L1351 10 -25 60 15 71
W ER2 46 45 30 25 86"
9 50 30 35 85"
el 10 20 60 25 63"
225 (superior temporal gyrus) AE} 22 -50 10 0 76"
<} 22 -65 -5 10 74"
Hel2 22 -55 0 -5 86"
W= A F<H(medial prefrontal gyrus) A et 10 -10 55 15 1.02°
9 S 55 20 1.00"
Boi 10 -15 60 5 L
9 S 55 20 85"
i35 10 -15 60 5 73"
R 10 -15 60 5 65"
A= /g3 (anterior cingulte gyrus) A et 32 -5 45 15 96"
33 0 20 25 94"
24 0 25 25 93"
25 5 15 -10 70"
oo} 32 -15 45 10 86"
HEl2 32 0 45 10 70"
ZZ) 4} 3] (posterior cingulate gyrus) HE}2 30 -20 -60 10 82"
31 -5 -60 20 76"
323 3] (fusiform gyrus) HE}2 37 -45 -65 -20 81"
| v}}3] (parahippocampal gyrus) HEl2 30 -20 -60 10 82"
2931 A (insula) Alet 13 40 0 10 81"
wER2 13 40 15 15 84"

*

p < .10, ™ p < .05. BA: brodmann area, MNI: montreal neurological institute

.
L A
(2) (Z)
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The Relation Among on Response Time,
Cerebral Cortex's Activities and Empathy Level
During Mentalizing and Emotion Inference in Comic Strip Task

Yun Hee, Park Bong Kyo Chung

Department of psychology, Yeungnam university

This study investigated the relation among response time, cerebral cortex's activities and empathy level
during mentalizing and emotional inference in comic strip task. Experimental participants were separated
into high empathy group and low empathy group by their interpersonal reactivity index score. Comic sttip
task consisted of mentalizing condition, positive emotion inference condition, and negative emotion
inference condition. Base line was recorded before performance of task. Reaction time and EEG were
measured during performance of comic strip task. According to the results, on response time, both high
empathy group and low empathy group responded more quickly to positive emotion inference condition
and negative emotion inference condition than mentalizing condition. On the result of cerebral cortex's
activities, mirror neuron system, medial prefrontal gyrus, anterior and posterior cingulate gyrus, fusiform
gyrus, insula and parahippocampal gyrus of high empathy group were activated in all comic strip
condition. According to the results of response time and cerebral cortex's activities, emotion inference is
triggered more quickly than mentalizing, but cerebral cortices related to emotion inference are overlapped
with that related to mentalizing. In addtion, this study suggest activities of parahippocampal gyrus and
posterior cingulate show that there are integration of cognitive information and emotional information and

association with memorial representation in empathy process. Finally, the relation between individual

personality and physiological difference was discussed.

Key words : empathy, emotion inference, mentalizing, interpersonal reactivity index, cerebral cortex
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