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SR AEIBIEIR| ¢ AE| Y 7

o] kel gukte] 7] g Ato]
LA Heo] AnE "Hdte 8% T
Aot old =M #HF HFAAT 5=
AFade] Az @Astd lelA HgA
¢l Aol & Hols At HA sk F7] A
BN Fe@ s1%A udF Aol B
A 27le F2 AR A B WA
(clectroencephalogram: EEG) =745 %3 ¥z
Azl ejal AriAez we =
49 sk A fa
°o% ¥ 935 3 B 79l
A $edee 42 AT 2Ame 35
= o] FtKDavidson, 2002; Gotlib, Ranganath, &
Rosenfeld, 1998; Henriques & Davidson, 1991;
Tomarken, Davidson, Wheeler, & Doss, 1992; %2
o, &<, 2001 B2, 2007).

AR F012d ¥4 A (prefrontal brain asymmetry)

o Qe ARsln Ak A7 Ak
(valence hypothesis)> A AFH A 3Ll
= ZAFujdo] FAHZA M (positive  affect)2]
54 e gue #dse v,
Fode BEAHA HA(negative affec)?] E7 T
= Aol AH=ES HolF9 thDavidson, 2002;
1992; A&a, FHF, 2001; %
i, 2007). AAIR EEG & el ddHT

A Dol AN & Ao HA=F FA

3@

_<'>__;< z;(_]

F

Tomarken et al.,

Fodol 5 FHFIA HlF] dHez
vho 3y 5}~ ATHGotlib et al., 1991). A F

EEG M|t o] A4 9 P52 A &g
A7 FA"EA vt ZA7E M ole A
gl RETE Bstr] flEiA R E

(motivational direction model)o] A|QtE 1, H=
AT st 5 AT 2435t Ve A
Zpolel wigk Ao g Al o de F&En
%) ThDavidson, 1995; Harmon-Jones, 2004; Harmon-
Jones & Allen, 1997, Gable, &
Peterson, 2010; Sutton & Davidson, 1997; van Honk
& Schutter, 2006; 3812, 2013). ©] AL A
wol w4 04 BAstel Felsk 2)wA 5

Harmon-Jones,

A4 Wl sl el doks AS e
£4l, & 3]3]%7](avoidance motivation)= AT A
om B 93 B Bl AT A2E
7)(approach motivation)y:= AZH o2 E& FH=
g7 stel #do] vk zlolth

A 7)Ao that FHL3 BEXoA 39
57]‘-— /\]7211, t‘;gl)ﬁ 78]&1}3 =i} 6@5042“7\“711
(behavioral inhibition system)®] ZAJ3}e} T o]
JE Wil J2E7e A, sHA FAA4
2 3 =54 3}A] Al (behavioral activation  system)2]
g stel #do] QIThElior, 2006; Elliot &
Thrash, 2002). ©]& AR} UAHA wthH =]
AAEND Bk 57 5719 GA gl
83 299 WA Aok wSEos Dol
2o AXE AgRew
e 22 FAT9e 254 Do) e
Hof|(Coan, Allen, & Harmon-Jones, 2001; Davidson,
Schaffer, 1985), sl¥e} AdE ¥
%9 sE3 2 PAE AdheE ¥
= AT 2549 BHo] UAtHCoan et al,
2001; Dawson, Panagiotides, Kinger, Kinger, & Hill,
1992). aejBg 34 FA ot S24& Fxste
dnlel AFFRIN AriAeR $3 AAFY
el vldAAe Fsd U@ B AiAe
golth. 2o Aysos
o 9% AATARe BEA ARH 3
Boll et dilsged V|Ad = site
< AAEIFE SAE UE . 9 thEslinger,
Moore, Troiani, Antani, Cross, Kwok, & Grossman,
2007; Quirin, Gruber, Kuhl, & Diising, 2013).

R R P EE FEREEEL
= AT A9 EEG B A(right midfrontal
EEG asymmetry)©] B3 Z A9} #AHAE FQ
U5 BHempaky)ol 4 SR o8-S
R Foh sk el Fire
2L 93 degko Z Rl 1 E(distress)S
Aotn wge ATshe JEL TRk 0l 7]
o] BFth(Batson, Lishner, Cook, & Sawyer, 2005; de
Waal, 2008; Eisenberg & Miller, 1987). <E-A o g
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Waal, 2008; Hatfield, Cacioppo, & Rapson, 1994).
g95/e fuele god P} AxHA
Y5 ol 7Al #3 o3y dYgEo] Y
HaA7les AAA
°

AA}3)

|
A Pes Tl Vg 55 dvka A

gt BAA e A7 R (negative-state  relief
model; Cialdini, Darby, & Vincent, 1973) 18|31 i1
BE o og #Ayst

reduction model; Piliavin, Dovidio, Gaertner, &
Clark, 1981)3} 7S &7} 23 (distress-relief
models)> 217} ERR1S] E2ldt o] o8 x
g Aale] MAA nES Fol7] sl E
Qg Frthn Een A2 Helel wgd]
ofa frdE FHA A7 B 52 A
AA =l o8 Aad ) AlgES =5dE
< AHA Ho]F thCialdini, Schaller, Houlihan,
Arps, Fultz & Beaman, 1987; Schaller & Cialdini,

gjokrt gt 2] 4

e MR 28] S st 3957

£ Wt Ftol TF =R 2E E
;F_

=% 9 THGoetz, Keltner, & Simon-
Thomas, 2010; Lamm, Batson, & Decety, 2007). —L
gt kg Slojx 1% 52 &F ANE
PR 2 FHd deAE AEsA  hikes,
1997, 2009) =2 7HQ1A 1 22 F4 33
o] A4 &S FA8=(Galdini et al, 1973
Ikes, 1997, 2009; Piliavin et al., 1981) 37+l 7H

AN

.

Y
n

doel vFol wH, gl AuHoz we
$2 Aawadel st Anol U s
A g8 277k sl

AATNAT B oI BAHL
HolE HARTE FHA PAT FUIES
ke IAE e FHoE ETeta 5 A
$39 me BEG BEAL UE obEEo
F7+A 7] % (empathic concern)yS T A HQ
o} X 313}$3 thLight, Coan, Zahn-Waxler, Frye,

Goldsmith, & Davidson, 2009). 3+ $-= =
A5 9] A (right ventromedial frontal cortex)ol] <=7
o] & Al ElRlel kg vld SlolH A
M4 FHLAE olashe Aol ARINLS
1 o] 3+¢] 31(Shamay-Tsoory, Tomer, Berger, Goldsher,
& Aharon-Peretz, 2005), 18] = A% 214
W(right frontotemporal neural network)e] €%
AR AR Qe S Ase o delA o
oS HYCHEslinger et al, 2007). 73 A
4 ABTEE BAD E 02 9T 93 2
" =3 A (right anterior insula)@} A 53] (inferior
frontal gyrus)7} 373 58] o] FS B
o] Q1 th(Fan, Duncan, de Greck, & Northoff,
2011, EZ HFo] ohd 5 WS AAF
3] A (dorsolateral prefrontal cortex)?] 7] 5= Wl
3t Blo] FAEA PFS A B THKnoch,
Pascual-leone, & Fehr, 20006).
Heche201D)= Al AAe] A=t A3t
ATFE TS AF, 150] Hole A 4 F
el AEE %5 v v @Ay od

A

Meyer, Treyer,

¢} 37 7He] BAES Lol AP A (Tullet,
Harmon-Jones, & Inzlicht, 2012)o| = Ao g
we $3 FATAAe Ho| TYWL
AAAL, FAFI A H YA (medial
frontal asymmetry)?] &£Z2] FAAE wi/E 3l
244 47 54% dzdF0e AL HelF
Atk

2 dre pgugs Bdd Az Ads
A €] (event-related potential: ERP)S =7 3T} (Fan

e

ke
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& Han, 2008). ERP= &2 A G =S vigd
2 Az 27" EEG ZEd tidk 7]

A& A F3Th ERPY] P300 L4E Fol9}
g FgS d7etr] fall de o] &HA
& ZXA= FA7F 52 P00l FEFE
A, ERAZ w8 AAATo] S P30
S Uehle A%l Ak FMATo| FoB
Pew goie PN FAG AZ3 BAG 2
3 2R oAt ASH P ERPE 2
3l tH(Cano, Class, & Polish, 2009; Rozenkrants,
Olofsson, & Polish, 2008). 7] <FA] A 9] (ate
positive potential: LPP)&}1l E2]&= ERP 74 Q4
= A ARASE Pl o 2dEdE
Aol A&HHow TAHAT A=o] AAEHL
°F 300ms ©] % FAl-FH dAoA HFH=
LPPE THAS Hla FAASe dis) o
3A ek tHSabatinell, Lang, Keli, & Bradley,
2007; Schupp, Cuthbert, Bradley, Cacioppo, Ito, &
Lang, 2000). FA ARIASZE ©]&3 A5
Lpp W5}7} Ao} Wojol e PUE B
AbskE A5l dal 7 Avke AS dEE
=, AAdz2NA A=l gk 223} o
7he g H23 9 F71AAe] EFed 9
Z 3} (Bradley, 2009; Schupp et al., 2006).

B ATE 4 FAT wuPde 49 5
3|

e
Ao oA o

d

e S vleew 3udd A g
Wide]l B8 Al F AdA R 5 &3]

Shamay-Tsoory et al., 2005; Tullett et al., 2012). ©]
W BAE ol mad] TE BUEAe Aol
gk W A48 EEG 23S B

=

=

$2 FATIAY B =
F %

S

gAstel g0l A-e Lol Magd ¢
(Tullett et al,, 2012)= 7] A4 ZH A Aoz
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o

1, 2012), ERPE =3 3te] 7S04
7 5 AT J1AA v
Yol A gtk = g2

ZA A AFE ERP ¥HS-9] A|ZHE)
o} g}thFan & Han, 2008). ©] ATA}EE
20 Ao FoE L ATIRFENAA
Bl FEEHE AAEE0EE #EsE
b, d59de] dwddd 2 Yehe 27
o] ERP FA8AE FHA A Al
H A 2528 AZEA7E AAE F 140msol]
Holl, $4 99 43 veht

A=)

= Z7] ERP TAL4AE A= AA] Z 380msol
o]
=z

o ffr met N oxt

o 41 18 W

Jt ot m ofd wlo
&

£ AF4 Aol Erev}
23 #EE 27 G AF
A A& A (automatic emotional contagion) T}
Aol AL, yFoll T HFoA #E
£ ERP P 8&E nEAS g 571 3
ol EAAQ AAZA  H 7Hcontrolled cognitive
evluation)9} ¥ o] lvkal F7stsitt

o, ¥ A7E 3PL ATF HPAT
(Gu & Han, 2007; Fan & Han, 2008)°l4 A}-&-3F
% %99 JAE o gdt] FAFHAe Hly

H4o] ERP Wge] WAE 9T Lojrnz
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dxer AAE £ ASolx aETA
g Fol g As] s 7 7 IAE 2
SR, A Bl & ASolA =
nF FoE A e nEBE A 2
mdeo] & AFelA AR E nFo R
olF EYA k= £ F A7l FAlo|th
g 34 vdd Ho] AAEES A5 1
& 2 A (contextual reality)ol]] Q]I E A H
o APAFAES A5 WAL S 2
F71 SEiA ARl ® AR nBAs ARl
(picture)S T3Hcartoon) 2 W FH3lo] A A S} T
THAS oA Eo FE Ale A Bl
welo] Lt nEAEE BAGE AL AR
A=52 hslals BEolA 2 U] /dT] A (anterior
cingulate cortex)@} = S 53|(right middle
frontal gyrus)®] BAIE F7MAAY 2 1
5% BRes pasel Bay 2tE 4
AYBE nEARIRE £9 £2 ARS8
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29, 7IE olste] FH-uk v vE
H o8, 100pvrE gE A7)9 SHEEEE0G)S
eho] AAR epoch7}t 30%7F EE 78S Al
et 5 FAFEAIs J 9HE 6, o 8
A" 2426 £ 3.007 5 FHAFEHs FJ

187(23.28 + 2.13)9] ARE7} HFEA ] ALEEH
Ak AE7iAE Addvte v Bgos

& ‘%}/\}Z]— Z:‘%l’(ﬁrst—person perspective)oﬂ/ﬂ 2
Rolm, PPN YT & Y& A

=
2

RASSIY. DB ARE o] ol 7]o]7]
e g

& B e EEE IE 1270E
HolZz3, o2 20719 AL 11Eo]

=
TR e EEle s 120e &

= T

&% ARG 4 ae f4)
@ wetol} o) nEL WANIA e A%
A B FE PEL WoFE YA AR

I dSHUTY. AR AZFEL Photoshop ~ZE
dojo] “filter-> artistic -> poster edge” E=T-E
Abgste] mistolm A2 AEE et rEstoln] x|
ARSI ARl 2EAY 383 39
Aol Agtoz AA|E A ut A|zkA AL FAFS]
Lo Bag 4% dol REAAKIH .
A3e 29x BepRUE el A4 A FA
o) ANFAT 2 AFE Tam x 5Sem(7hE x
A&2)e] =7]o)a 100ecm ABoA A= 4° x
315°9] 218 o] F4th
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Tk

i

S Z438l7] $lalA Davis(1983)7} 7Htst
A3, HHdEloode] <8 @olz WetE o

A WHS-X]S(Interpersonal Reactivity Index: IRI)
439tk o] AEAE F 28709 B¥go
2 FAFERL, AFE=E s1o]Ren, 479
a2 == wking), 4
(fantasy), F7+2] 7|7 (empathic concern), 7114
I E(personal distress) .2 o] Z T}

Z= "= 8-(perspective

e

Agae =A% AR ad A
G A2 L3 @ AT AAE Fe s
o= BEI Hol YestE FAsad A4
Se ole AE wah 43S U B4
214 wkgo] EZEjawfx FA| o) 7|Sdrt
© AES 21 WA, A3 7 FYAC A
B st A HAES FHAHEA &
3 8 & A Fo] BAE electrode capS 2231

International 10-20 electrode systemel] wha} 297§ 2]
EEG A= (Fpl, Fp2, F7, F3, Fz, F4, F8, FCS5, FCl,
FC2, FC6, T7, C3, Cz, C4, T8, TP9, CP5, CPl,
CP2, CP6, TP10, P7, P3, Pz, P4, P8, Ol1, Oz, O2)
o] AZAHAT. 2ela Al 7R F7F HFo] <t
FeEe 29 AN % vl A% W
CanthiB 9EF £ ollel $ALT. Ao

Al 54 Fell HeEl 3 AAesE b

7IAM FBA SH & 1e) 7‘17]'1}* ‘_g
Az 459 3023t A&HE AL v A
A= 48]9] 3023t SA& Wk A@EA A
Alet A2l A A= Superlab 2 Z13(Cedrus)©l]
oal BAEYT e mAY Fogh At
SAACR AABIA L w2 £ VAAY =&
e AANE ANEAE BPEE Q7
HAok 7R S0l B 383tke] {47
el A% S MR 398 A A
&2 Wt ASo] AAEE A5FE BUHE

py

¢

Aletes et 1 v kel 3_%
28 T TR AS5E EuA 1A=
B} £o] FE= A Zokd EEG =% 0]
o] Folx T}

Zt ZINAES AT HAC et ¥bEsteE
s/l AT A weS vt nEAEE
HAshs HAAAA 15} A= vhe)
Aol ZgE mdo] o wARE nEAE
£ BAske 209 AldgTE aela FHEEe

AR AZ2 whezlZe] z3tE F2do] Lo »

AAE 18 Fes FHete 279 AgT7d
of YAk BEVNRIE FelF 5—@17171
A o F A7) FANA =
A} Aol AN 2
< 20 AldgTE agla &
I vl A AAE mde] & £E5 AlE
4] ARFEo R oFof Tt 7 FHL 3%

I
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o HA & BT BEE LelFe AANECH
AR EE wksle)] 9l Algdo] &dA 17
15 AEE B FAHA L) £ &9
2 472 dEFE ANECHS AR Bo
st = AR £ FE Al FHAIL

AN Z AlzFstdth BAE D FE AA7L
% % S00msec F<F ¥l sPHo| AAEm 2
A= Aol 1000ms EF AAIEATE A=

o) 158 Hrlshe Al F 409
Yoz olofPded 2t FYL& AFHINRE
7, wsh FaE, THSE FREE 47t
2§39 A= F b AAE = 40480
TR, F7MAES F 1603]9] Al

Wee Ak &9 £8 At M= $Us

44 o Aot mE o f= Ay rfr o A

A AFHEAR, wsht FeH s, F9el o
2 408 IR s vl FHor TR

HAx, F skgAlge 160?401913} A=o] Al
Alele < A8 AES HAZRAC wet
87|15 o] &3} 31%—7&5(1: g ofz=x| &
o} 2: o}xA] gt} 3: o}xu}. 4: w|f- ofxr})
S HAAY &9 F1: T 20 FHE AE
& stk 4 ZAZE aete wEgo] o]
AW Aol FmEAT) 7 Azt 1+4
e H & 1000msol| 4] FHH 2000ms7HA] 9]
SUHAA LS w2 7o 4L 7

o sl FYo| SAIH(+H°
: g AA =2 T
A== dl 7HA %‘;iﬁ-‘é—% A7EAF oA 5
83le] AFAIY S
1603 2 FAH

EEG 7]2& 93A] 3221d ZZ7](QuickAmp:
Brain Products)®} AZFF A Z E O] (Brain
Vision Recorder)7} A}&%<t}l. EEGE %24

500Hz H] &2 A& ZREJD, dId1e 5kQ
ojstZ FAFAG. WA J|AHAAA SHH

EEG ARE HAen dTeE AALE 9 o
2 ool Feq BEHo AZd HAlg
ICA(independent component analysis) S E-3f 2%}l
AR else] ARG, AT Ae] WY
J(FBA) A E H8l 71X EEG S A RE H)
~E 949 Bz ARHAt o 4
ZNAAN A EAE FA T A (F3/F4)2] EEG A
8 F 290 gl FE2 2x ol chunks
2 BFEEdEd, 7 chunkes ME 50%9 5
S ZEE Yot o ABE FFT(fast
Fourier transformation)S E3] A%l 1, 8-13H:
9] a HIZ doA tAE3EE EEGY a power
densitye] FHXE = © AEHATE OEo
2 FBA A9 AAstE A a power
density’} AW FImE WA&E D, 5 FHF
A EF4H)2] In(a power density)e] Fror] FH= =
@) e WezHA FBAS T3tk o
W o] guHon =
ol 3ol
g o) e, 7 g
S N PR R
4 24 VeI, 50U A5 2

2 In(a power density)S
2 9519 @42l ek o

2ol wpol7t 9

ERPE AAFSl7] $J8lA] EEGLABZ} ERPLAB
SEESJo7} o] &E AT WA SH ¥ EEG A
5% EEGLAB LRI FaA] 4o 2182
event5 o] A5 AAl A 1xolA ASAAF 12
= W92 HAHEdT, 01 - 40 Hz wiEs) A
BalA ZEEAT HEE AmE FUke 4

il

2 93] FH= = mastoiddl] 23] re-reference)
Atk A7]eA Lolzl Apmo A AT <] 9
o 8910z <8 odd o] AZHow &

lEo] AAHJTE o] ool AAE ARE
ERPLAB Z21%S 534 eventliscr} 5}*35491
11, bin-based epoch7} FZE AT} Tl A|ZbA o

ool AAE ARE WIoz ATt 4
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HJa, o AFelA dPEES X TE
A EEl oJg alEe] AAHAT. Eventlist
7b AL epoch7t FEE ARE ASFAA
A 200mso| A AF=FANA] F 200msH o] +100pV
ol/ge] A71e] <ktEEol UEhd eventE A|A
33 eventlistZ ZHA AT o] xFBoA A AH
eventol] ¥F HHE o] g3sto] ICA FA S Sl
edol AA" ABAAA dFEEO] TIEAE

z35le] YEPd eventE At 2499091
o=z Q3] AAH event’} 30%E 2T AS

I A7k Age BACA skt HE

Hog Qodelo]l HEH ABE o] L3slY
ERP o] A 4HEQITh 1 Aw ERP E S
z3lo], Agete AF 9N thed gL

A7 ZQF 2 N1702 100msol| 4] 200ms A}
ole] HH() MEFoE 18|31 P3002 250msol A
350ms Atelo] HA(+) AFo g FAIAN, ¢
7] ¥ A Y(late positive potential: LPP)= 400msol|
Al 600ms7bA] ] ERP dho] it AFHZ FH e
ATKE B, 2013).

Ral
kU
Hr
1=

Y
I\
e
oX
ot
e
A\
o
o
I\

o
oX
ot

N,
¢

At e
8l vl
AAEBAT T FFE 7o
ATh ERP 2] oA 250msol A
350ms Alo]ol Al #TEE = P3007 400msol] A
600ms Alo]ol|A] FAL = PP HTZZE H
wsl7] fsi BAGES 243t Hd, =
A3 AhE Ad 7+ goloz A= AR
Rah, BAl(LERA, E9 ¢ AV, BEaE
TH 2 AFAXP3, Pz, PHE HAY U 8910
2 3to] WESH RS A s
=3 Qle]l B 8 A(sphericity) 7} ©]
AurEl 7ZA-$ Greenhouse-Geisser A XS 2] -8-3}o]
AREE @A 4Ue T 7 aqlew
Faote] FANEE, ATl tE vkt

AR

ox i of
32 o
I
)
=
N

M
ot
o
$
Q,

Fl@ AolE BANA Rego

Fgetel AHgstach

vz 255

o]-J fr
)
e
ro
1o
)
&
m\m

3x

g 7 4 qu“r:ﬂ_ ek ¢
st e #A5 S4s Jo| vjE F
A AR, 35) = 7.98, p < 01, MSE = 21,
n’ = 1917 JiIA IBFA, 35) = 9.22, p <
01, MSE = 23, n/ = 21} F98HA =7 B
o] Aot FBA Aot FARIl 3o dus A
HEW, FBA AFE F4H A = -45, p<
o) 2 ANA 1EG = -39, p<.05F Folt

e Uehiglek o Anse 95 B4}
$e5% 1%e P49 BUE 35l o
ke A€ Ve,

BIRE ks AR 2 B
2ERH £ 5 A7) B

azla nEFE AN 2 A
S5 e ned=e] FFEAFHIt & 29 Al
Aol vk &S @dst g 5 23
Ak 2] wbgAIZtell = fol@k Aozt gl

Izl
& A3t A 5 23t Ad
Zrg 3.07(.44) 3.20(.33)
L2 3.40(.53) 3.47(.50)
344 A% 2.94(.48) 3.37(43)
NA 1% 3.12(.47) 3.61(.50)
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E 2. DEYMA| giSARIE DEZXT T Y (FFHA}
A= AR s
A 15374 £ F A7 1534 £ F A7
43 R
5 5% 840.80 743.57 720.38 614.41
(175.72) (102.10) (170.91) (96.80)
},]__1 = O§]— 6
1%
_ 790.54 714.74 632.76 604.13
Hhe % 243
(108.39) (88.88) (144.76) (116.36)
K
8.20 655.00 674.6 632.61
(ms) 22 2495 73 55 74.69 3
(148.91) (124.65) (144.29) (135.75)
9
_ _ 727.10 611.78 604.70 596.70
2 243
(150.70) (112.43) (138.83) (127.54)
295 2.79
55].2_ A5 —
= gt (27) (29)
1%
o a s 3.20 2.96
= 243} —
1= (41) (.50)
3% 22 243 118 1.20
Tee (24) (32)
9
o = ﬁ’\*i]— 1.27 . 1.18
e (35) (28)
Y AERE, A a2l AEe] FEHE U2 1Y 53 9/RE HYornz HE olf
Felatgiee, AATRGE wakATd B o ARE ANSE gk
S-A|Zko] Wk TI[F(1, 35) = 15.09, p < .001, DEFH AN 1 T2 TH IS B
MSE = 6205637, n/ = 30}, LEBPETE & Alete AR &2 w8 A4 dig 15709

o & A7) HA A wEgA|Zke] WhEkIIF(, 35) WA AIAE AT EW FBAS FHEI= foldHA
= 1139, p < 01, MSE = 4439298, n,’ = 25, @¥%ou A=5H/IFe FEA= oA,
agla nEA3s)] vle) R3] BkSAIZE 35) = 1341, p < 01, MSE = .04, n,° = .28}
o] WFITHF(1, 35) = 21.90, p < .001, MSE =  B4&& Z48 v& fosiA o nEx
54551.76, n,} = 38L I AFHFI A9 Aoty FIFEJATHRAA, 35) = 611.56, p < .001,
35 Ago] oSt THE(, 35) = 6.08, p < .05, MSE = .19, ;> = 951 183 A7 A3
MSE = 54551.75, n/ = .15} ©|A& ARIAS o Zeo| AL gae FsIATHE], 35) = 6.29,
g ngo] Aol thE o g frolstAl  p < .05, MSE = 04, n,/ = .15). AR FTA T
7 BEAIZE B7] wiEolthBonferroni, p < A & 43} o] = &3 HdET
05). & A e AF0] FET AlZK1000ms)  FFT] ARIAF] dis] felstAl B 1%
Bt AAERAD, 378 HPA F 2ol £ AHU HUWSFAIUFA, 35) = 449, p < .05,
T A7l 9hgelA] 33] wRke] @ R/E HS3, MSE = 12, p’ = .11}, TSRS FBAC|
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WE fol@ o)zt fleh

5 g4dst Jodd 5 24 FJdelA
TR 7 AFHARA®3, Pz, PhoA ZHE
ERP A7} ARIA=S (" 23 wEiasad
e FelElo] AAEe Utk ¢4 100 ~
200ms A|Ztflol| Al #E= = ERP FHN170)] 3
TR Z gigdt A8E BEAIEH AR ol
uE Aot FAACRE FOSIAIFR, 70) =
41.89, p < .001, MSE = 3.86, n,° = .55}, FBA,
AF5E, A L A8 b2 {28k polrt
gAenw F£3 ARnE AAA LT

3E 3 APxAE p300o] Hit FEHE Ko
e, FBAIF(1, 35) = 4.20, p < .05, MSE =
237.80, 1,5 = .11}, FAFA, 35) = 585, p <
05, MSE = 7.23, n/ = .14}, A3HF(Q, 35) =
545, p < .05, MSE = 10.89, ,° = .14}, 18]%
A XF(1.94, 68.07) = 856, p < .01, MSE =

¥ 3. AEzAY P300 TEWV)e W (2EHAY

23.53, n/ = 2019 FEII} Fo ettt FBASH
ZFBHF(, 35) = 633, p < .05, MSE = 10.89, n,’
= 151, A=FF2H AFARFQ2, 70) = 14.70, p
< .001, MSE = 136, n,° = 30} 28|x A&z}
AZARFQ2, 70) = 8.03, p < .01, MSE = .54,
' = 1919 29 AzALEt feskdch
S FBA, A3 2 ZANFL, 35) = 470, p
< .05, MSE = 7.64, n,/ = .121, 282 A, A
g 2 HAFYAFQ, 700 = 4.28, p < .05, MSE
= 100, p = 1119 39 FzAEEAIL Fe

BT WA AR digk 24
AT EW, FBA, BA B2 AFAS FEAI}
fFolaied, & 5 243 Mo A5 &
sl Fekel vl3] © =& P300S EAIAI,
35) = 7.61, p < .01, MSE = 136.52, n,7 = .18},
25HGLE £ F AVIEY ¥ =2 P300&
YERNQA A, 35) = 621, p < .05, MSE =

PETE AR ki
A 1%5%3% £9] F A7 1% 3% $£o] 4= A7
34 2% 29 1% 29 1% 34 1% 29
RES w1
}} ﬁ'/ﬂﬁl— 297 3.67 2.86 2.56 3.80 343 3.30 3.06
0T (1.15) (1.83) (1.26) (1.13) (2.39) (2.27) (1.76) (2.05)
P3
o 688 464 527 317 495 447 435 423
92 945
(3.12) (2.82) (2.39) (2.08) (2.85) 2.57) (2.04) (2.86)
2.01 2.99 2.73 2.88 3.77 3.65 3.58 3.18
}}z_ §:1—/H§].
Tl 1o a9y (19n @15 29 (283) Q8D (292
Pz
o 599 391 362 317 407 227 260 201
92 945
(2.99) (1.76) (2.09) (2.08) (2.22) (1.91) (1.62) (2.06)
42 a9 326 419 354 407 428 411 393 322
Toee (2.27) (2.68) (2.21) (2.36) (2.92) 2.51) (2.59) (2.02)
P4
o 649 571 532 458 427 295 28 225
92 945
(3.30) (2.58) (2.62) (2.61) (2.94) (2.45) (2.64) (2.61)
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7.13, n, = .15}, Pzoll 7} W& p3ooo] #HWEE
ATHFE(1.95, 68.34) = 6.53, p < .01, MSE = .72,
1’ = .101. FBA®} IFAF(1, 35) = 7.40, p < .05,
MSE = 7.13, n,/ = .181 2 FBAS} AFHE(1, 35)
= 13.88, p < .01, MSE = 4.12, n,° = .281¢] 29
FeAEENRTE Frolsksich =S FBA, FA| B
ABHR(, 35) = 4.10, p < .05, MSE = 888, n,’
= 12} el FA|, A8 2 ASARNAR, 70)
=532, p < .01, MSE = .52, n;/ = .1319] 3¢
A EHE Folsiith At FEe] ¢
BRI E deiy HAFA §
a3t Aol A5 A3t JdEo =2
719 P300& RHiled 59 5243 J
LHOW nEFFel e 5ol st
2 P300S 23} thBonferroni, p < .05).

Xd%ﬁ%]‘%i ARl gk P3009] A
As AuEHE, P3 XA 5 48 F
o] 25 &g JuET ¥ & P00S Y
ERARAILFA, 35) = 999, p < .01, MSE =
43.00, n = 221 a3 nEHF ] £ FA
Z1Rt o =& P300S X SFITHEA, 35) =
6.07, p < .05, MSE = 2.88, 1,; = .171. FBA%}
2ge] 29 BAE5AEE frostATHEA, 35 =
4.69, p < .05, MSE = 1.94, n,° = .12} Pz 93
oA = A3t Jdd vlaE 5 435
o] folatA =2 P300S HATHEU, 35 =
462, p < .05, MSE = 50.74, n,; = .12} 3%
FBAS} IHA[F(1, 35) = 8.60, p < .01, MSE =
368, n, = .201 18]3 FBAS} AFIHF(U, 35) =
1521, p < .001, MSE = 2.03, n;° = .301¢] 29
FEAE RIS ottt ol FEAE

AN o

of

ade] WE WHewd 4F ANE wY, 95
24z ggel 4% 245 A H Be
P0S MWL 53 3 AP o]

2 A
&%l EH & 1FHH ol AFFLelA £

Kﬂ7] H7d ol A _—,7_%;37&4)0]1,} &9 &
/‘ﬂﬂiﬂr v-4 A 2 &2 P300S YA
(Bonferroni, p < .05). P4 -‘Hi] M= = &3}
Aee] 42 243 el vel me 2

P300S HJATHE(, 35) = 5.72, p < .05, MSE =
68.70, n,/ = .141. W3 FBAS} IAF1, 35) =
4.17, p < .05, MSE = 332, p/ = .11} Zglx
FBAS} ABHF(1, 35) = 13.07, p < 01, MSE =
157, n, = 2719 29 A35&eavst wolst
o} o] A= 5 A3t Fto] S 2
st kel Hla] =2 P300S L}E}Lﬁi’b—,
43 A oAlA B3] digt n5HA
o] ttE AARAE Hlg =& A7]9 Psoo%
1o 229 thBonferroni, p < .05).
Treizl=e gt 2AARE AT EY,
Fgo]l FHAFRY © & P300S HAFUL

bt

=
bl
o
=

LI
Ay
£ o

N

1E

[F(1, 35) = 594, p < .05, MSE = 1144, n, =
151, AFAFQR, 70) = 9.11, p < 001, MSE =
1232, p’ = 2119 FEA7L etk A=

A B4 BR, P37 P FA AL oW
Fasht Be4EIE folata sl
A b HAAAY 2EA] FREIUL
< P300S HEATHE(I, 35) =
=587, n/ = .14}

X 4% 400 ~ 600 ms A|ZFHe] H4 ERP A
ZQl 7] FdHSarp)e] AE HolFu 9l

5.59, p < .05, MSE

- =

otk AR, 35 = 2545, p < 001, MSE =
655, n = .421, AFBHFQ, 35) = 2122, p <
001, MSE = 4.88, n,/ = .381, AZAF1, 35)

= 7.88, p < .01, MSE = 523, 5,/ = .18912] &
A7) Folslt) FBASE AFSHE(L, 35) = 4.78,
p < 05 MSE = 488, n,/ = .12}, A<} A3
[F(1, 35) = 13.09, p < .01, MSE = 4385, 1, =
271 2 ASkE ASAXFQ, 70) = 14.54, p <
001, MSE = 29, n,/ = .291°] 29 A5 2873}
a2]3 FBA, IHAl 2 AFEHFQR, 70) = 6.66, p <
05, MSE = 4.85, n,;/ = .1612] 3} Azzgay)
7F skt

LPPO] Aol ARSI} visial=S 2t
Eelste] A8kt ARRIAS ] tigh 24
IE AEW, 154G FHLGET =
B LPPE YERN A, 35) =

595, p < .05,
MSE = 377, n} = .15}, A9 A w2 57}

rlo 2L
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s / MNMFIA HtiAM0| nsatze| 3220 Xl g&
E 4. 400 ~ 600ms AlZH AlgzAY HREFE(V)| HR(EFHAD
PETE AR w3}
A R &9 4 A7l 1% BH &9 A7
e s 4 % =4 % =4 s =4
A oA
22 243 483 5.22 4.63 473 461 3.70 447 4.06
(.09 (3.04) Q.74 2.93) (2.80) (.33) (3.47) (3.06)
P3
o= gys 6.46 5.09 5.38 5.56 5.54 4.22 4.80 4.82
.91) (3.66) (3.54) (3.26) (3.24) (3.04) (3.07) 317
22 243 4.44 447 401 410 4.09 2.62 3.89 3.24
(3.46) (3.38) 2.96) (3.42) (3.32) (.74 (3.73) (B.63)
Pz
o= gys 6.36 3.72 5.03 5.09 4.88 2.78 4.21 3.80
(3.06) (2.85) (3.90) (3.47) (2.89) (2.96) (3.18) (3.03)
B2 2495 4.83 4.85 4.48 4.58 4.50 2.62 4.37 3.92
(3.37) (2.99) 97 (.14) (3.30) (.74 (3.21) (3.46)
P4
o= gys 6.89 4.52 5.64 5.68 5.50 2.79 4.52 4.10
(2.83) (3.10) (3.15) (3.02) 2.71) (2.96) (2.84) (2.52)
T SO Y THEU, 35) = 699, p < 0L, MSE = O AHAZAES H)g] 9317 =< LPPES
136, n,° = .171. FBAS} AFBHFE(1, 35) = 2545, p 837 wj Eo|thBonferroni, p < .05).
< 001, MSE = 655, n, = .42}, A} 3% AFAAER A A= el g LpPE B w s}
[F(1, 35) = 7.10, p < .05, MSE = 4.60, n/ = ™, P3ol|A FBAS} AF3HF(1, 35) = 4.82, p < .05,
171 2 BA} ASFYAFQ, 70) = 650, p <  MSE = 135, > = 1219 29 A5EEI 1

01, MSE = 81, n,/ = .1619] 29 A5 2883
7h frelebsith w3 FBA, Al 3 AEHF(, 35)

=771, p < .01, MSE = 460, n,° = .18} 181
A, FE g AFHAFC, 70) = 408, p <
05, MSE = .63, n;/ = .1012] 39 Azzegy)
= frolshlh FBASH Aol frolk FsAtg
B wE deEgd A5 B, 95 24
3b HetellA 5ol FHAAG HlE) =&

Hd HAE9 LPPE Eoﬂj—i’iﬁ}(Bonferrom b
05). FBA, ZHA| 9 J3e] 58t o

o= A3l Adto|A A9 Aske]
Ao Ago] foatyy] wWElHFd, 17) =
1157, p < .01, MSE = 5.73, n,;
G4zt FeollA nEd el

2 ste

T

- 29

g
05, MSE = 135, n,°

7 felstn

FBASE Al B AFBHE(L, 35) = 5.73, p <
= 1419 39 FEAgast
frolgt gsEbgd] g AR

AZIN $3 2438 A9 nEdge] U@
15%ge] RE the AdzAsuT o e

LPPE H.of ¢ th(Bonferroni, p < .05). Pz $]X] ]|
A 1EREe] FHAAIET 2 LPPE HoF
ATHEQ1, 35) = 945, p < .01, MSE = 149, n,’
211 FE3F FBAS} AFBHFA(1, 35) = 1121, p <
01, MSE = 149, n,? = 241 2 A9} A3HE(,
35) = 935, p < .01, MSE = 1.88, n,/ = 2119
29 Az Ag8y agla FBASH IAl ¢ 33
[F(1, 35) = 862, p < .01, MSE = 1.88, 1,
2010 39 AEALEAVE fFoleinh A



ehH @I thBonferroni, p < .05). P4 XA =

H3ge vle| 15 d8elA & 1Pprt HE
FATHEA, 35) = 8.13, p < .01, MSE = 1.38, n,’
= 191 1213 FBA®} AFBHF(, 35) = 9.89, p <
01, MSE = 138, n? = 221 2 A<} A3HEQ,
35) = 7.85, p < .01, MSE = 183, n,/ = .1819|

29 aago] foletslt g FBA, FA| 9
AFBHE(1, 35) = 12.35, p < .05, MSE = 1.82, n,’
= 16}94 39 AT fostint o] A
= 5 p:l—}d;]_ ;(hﬂ—_,] ——;E./J—g]—oﬂ ‘:Hi
%ol D‘rt ZAERY ©] & LPPE 2
(Bonferroni, p < .05).

Tteial=ol A S E PP AZE AT EW
1540 FHAFEY =2 PPE YER
IF(1, 35) = 1996, p < .01, MSE = 5.73, 1,
= 411, AF9A FEHAE F]3FATHFSS,
55.18) = 1022, p < .001, MSE = 337, n =
221 )3 FASE ABHFA, 35) = 751, p <
05, MSE = 411, n;/ = 181 @ &3} A=93

0 \1]
32 o -10
o o& L

]_

[¢]

[F2, 70) = 7.83, p < .01, MSE = 30, n,’ =
1810] 291 HEALENE %94‘3}%‘3} A 2k
2ge] dzAgel e A ’3gke] o

3 nEHAHo] £9o £ A7 Tu%%"-’] +
AR =L [PPE B 7] w]Fo]thBonferroni,
p < .05).

iAol ASAE E4 S AvEd,

Al ASAA A A A3 #EE I P3
AA A FHDA Hls) SR =2

LPP7} AL QJIFA, 35) = 1263, p < .01,
MSE = 1.26, i = 27} 28]z A9} F8ke]
Fa AL RIHFAA, 35) = 5.61, p < .05, MSE =
141, 1,/ = .14} 9eisith deigd S
B 253 JA A FHAS vE) 254
glo] %’f% LPPE .o %] thBonferroni, p < .095).
Pz YR FHZE HlE nFHIANAN =
2 1PP7} #AE IEA, 35) =
MSE = 218, n,/ = .39}, 281

22.75, p < .001,

A sk Aol

2328 FIHF, 35) = 751, p < .05, MSE =
192, )’ = 177} &2 o} D‘r eI T4
el gk nBEAPo] nB A £
A7 2} =2 1PPE YER Y tHBonferroni, p <

05). P4 YANME= nEFso] s ] H]
8l =& LPPE HAAFAJIUFA, 35) = 17.77, p
< .001, MSE = 1.82, n,° = .341, IA| 2} A3to

ARG EINE FBIATHAL, 35) = 5.29, p <
05, MSE = 172, n,/ = .13} ©] A% 154
GollX nEPHol 2]  A7IET Ee LPP

= YERAAHBonferroni, p < .09).

= 9

B A3l AFdE aofetd, 5 FHAFEA
3} o] 5 FAFEAS FHdo| wlE) F
A HaoA =2 A A AA u%e
E4S BTt 18T ARRATS o
sAFEY 1% FEe] Erha FFEAYL, 5
3 = A3 Ade 2= A3 Hdo ¥
8 B3] ARRIAE diE o n%s =2
Aolgta Fristdeh = &3 Joo] =
g3t ol nlE) AIAS ] dis)] =2 P300
S Hoed, u5dde ARIAFd g& 1%
B L ke B¢ 7P 2 P300S JERAATH
NEAEe THAASET aglu n5HY S &
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HAGEY a8la 3
=S P300S HAF
AA T, FBAC wE Zol= frodkA ¥k

LPP 23] 7, ARIAtSo] whsial=el Hls)
E2 LPPE HAFSUh ARIAS] SlojA ¢
= 243t o] #S 243t Fddel Hvlg) 1
B2 t3l &2 LPPE BAF=d, 53
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oJstAl =2 LPP7} #EE Tk

2 ATe A SHCAAM #A5 FAF
Ao wlg = FAFAAL] 2Pt =
AtdEel v ad FAdl el Mol =
7

3 AFEtE E7)9Ek7H (Harmon-Jones, 2004;

ot i I

Harmon-Jones & Allen, 1997; Harmon-Jones et al.,
2010; Sutton & Davidson, 1997; van Honk &
Schutter, 2006; 483, 2013)& wlgo =, )4
og 5 At =2 Aol 2= @45t
E Al Blg) BRRlY oA HAE F =

Z 5 e FHolBR w2 TUEES Yed
Folgte 7MAE AFsan 4 $5245
7t T2 Alge] 25 @43 & Al H]
3 FHH HnE uigo R ste Fe 4o
A e THEAS 2ta JEVE Blusde
g, 5 @43t =2 Al =2 30 4
A Meld nES Husc)h o] A=
Zroll glolA FBAS] Ao #3F E AT 7}
AE AA st Aoz, dgd+e Aoz ¢
2] S Tullett et al., 2012).
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Ao 7lsa et 2ALE] A PEe] Al(Knoch et
o, 2006 187 B7te] A&z o= nukTo] 3
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o} o] A 9|5 VINte R Ackd FBA 3} JTET} AR AAIE 1FA3e] g
of I S A5 FHAFIAH ¥ = nBAEE HA s oA =& P3007} LPP
TAFHAY] ¥ &t nge FANkey Yok a3y v giEid e 1

o #HAo] & Zlolgte /ME AR T B0l R vE =2 P3007} LPPE
Ao thTulletr et al, 2012). 1548 el YERIUAAIRE FBAC] W& ztol= #AEHA] ¢
= ARIASe] mhExlsEY FHA0R e °H:} o] A& EEXFA g dgo] =2 A
DTS JeEdtE 2 A5 fWgd o 7)o ueE £ 3o FBA 719l
Aol ' AS S 1Tl o WA ERP ¥HES B4 %l%l% Aoltt. 5 &3t
A7te] = A 3ol Ehhe S HAF 7 B2 Algho] mEAtEke] ARkl dis) =
= Bojth 53] = FHFEAE el i 2 ERPE UetE ZAde 7 SH A
= FAFEH) JPrg n8Age] ARl 95 FHFHAY] G4 E =4 Hole Al
of dial o = SRk Yeplidiths A7 #@o] ¥ TAER S JEdTE AgdAr

o] E}Qle] mEd thdt F7F  (Tullett et al, 201208} 2 HAFo|A| FBAY] W

M B 83 Vlve Ive He AMRIE THSAe] FHE Haue uedgel dd o
o a2y 2 AFelA E9 F AZIE @ W 5o P dojxl A BedsEr
= e BAol gl nEAES B wrnt AR S 014%1 42101 e +5 2435
A=l U AR E A7) Wi, o)  Hdo] S 24 AdEng uEs AR §)
A7t B TPl A AlgtE BN o w2 IS L}E}”a‘ 7¥Fedel &
FBAS| Apol& AR HojFoprlHve w@ed o 2y dgddd s BE el gl
5 AT w2 IS Hole Al Me gies 8ske 24 5 15E UE
of A A=l tigk el @ dueke e A=l Ui nEEddAe et #d
AA7F 7Hdel 9d AW 7}edlthDavidson, ¥ ERP WH3-& fUs)7loll= FESIA T FBAC
2002; Tomarken et al, 1992; FEn, FWSF, WE AolE EHAFA e Zadch £ A+
2001; %31, 2007). Zol 714 FBAE & 3t WQIoR st ¥
e 2 ATe e #AE A o Vel ASe deddd, A 2o a
71 flellr g3 gelx] nEel Fel& A sk To J&E dop A7t glflen® rBAgt
= 159A JJrZﬂﬂ} asorRH FAE w2 WAL W AHE AR vushle 2
Al sk o] ¢ A7 HAE vlaste] BBA, 2 @itk w2 A=) gl gkt
o] WEdAdd B Age] 4E€S ERP WHEE 54 M99 &dEAddl IS nive A
SellA detEsith O Aw nedEe FHE AElFE AddATFEC] T Fan¥t Han(2008)
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The Influence of Prefrontal Cortical Asymmetry
on Empathic responses in painful situation

Bong-Kyo Chung

Yeungnam University

This research examined whether right midfrontal cortical asymmetry might be associated with empathic traits
and reactions. Experimental participants completed interpersonal reactivity index(IRI) to measure empathic traits.
Resting EEGs were recorded to measure frontal cotical asymmetry. During presenting pictures or cartoons of
hands that were in painful or neutral situation, event-related brain potentials(ERPs) were recorded from
participants who performed a pain judgement task that required attention to pain cues in the stimuli or a
hand counting task that withdraw their attention from these cues. Relative to left midfrontal activation group,
right midfrontal activation group showed higher empathic concern and personal distress and rated the painful
picture stimuli as the highest painful ones. In rating pain intensity of painful picture stimuli, right midfrontal
asymmetry induced increased P300 and LPP(late positive potentials) than left frontal activation did. These
results supported the hypothesis that right frontal EEG asymmetry might be a predictor of empathic traits and
empathic reactions in painful situation. This study suggests that right bias in frontal cortical activation may
contribute to desirable interpersonal abilities for social communication of emotion through facilitating sensitivity

towards the suffering of others.
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