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Ao} AAE FHo| Ao Futro]
Qg Apololl gt ofel= A 308 T F
A AL okl AEA el
FAlolth. FAMel AAH JEelA diE AT
92 H]A A (frontal brain asymmetry: FBA)<
AN AR AGAA A0 ATH Az
AT )% Aolsh et @

3 | A9H BRe
¥ &4 %%%‘9] BAE Sl ATHA=
AT Ao &4 Gl AISELS

449

==t

& F(depressive symptoms)S Y ERY =
HhH ol (Black, 1975; Gasparrini, Satz, Heilman, &
Coolidge, 1978; Robinson & Price, 1982), $-HF-
ATd Qo] e Holt AREe
ZF(manic symptoms)= YERATHE Zo|t}
1982; Sackeim, Greenberg,

o|\
o|\
o>'

=
e

(Robinson & Price,
Weiman, Gur, Hungerbuhler, & Geschwind, 1982).
VA AEelA S H 9t
(electroenceohalogram: EEG) & &3} IKa wave)
BEox BAFE AL AAAE FEAY
HAEAe] AARs B grke UA A
A 277k BAde AR oz $2
28 wol A4 Yo zre SAnn
(Henrique & Davidson, 1991; Tomarken, Davidson,

g g7

& Henrique, 1990; Wheeler, Davidson, &
Tormarken, 1993).
FBAS] |AxE MWste A7 7H

(valence hypothesis)% F= Fﬂl:,—rq Aeojdo] Z

J"S_rfﬁ% wd, = x%TM
7 A (negative affect:
AT A <l ThDavidson, 2002, 2003).

EEG 54& Fd dolxl dutd Aaes &

Z o) 22 ATRPe] $2 AR Lol
Hig] iAoz we gES Ho|1(Gotlib,
Ranganath, & Rosenfeld, 1998; Henriques &
Davidson, 1991), Z12]3 F4HATHE tidoz
@ dTe 2= ATAAG ojst sreHo
Z YHHE = AFgde AA FAg
of mE FAuee] AolE wluste] Pzt
7P AR gt 23S H 135} tHDavidson,
1992, 1998; Tomarken, Davidson, Wheeler, &
Doss, 1992; A&, &4, 2001). 3| FBAV}
A (affective style)Z} 22 o] AAYE
9l B4 2432 4FE & ke 79
Eo] A5k thAllen & Kline, 2004; Davidson,
2002, 2003; Hagemann, Naumann, Thayer, &
Bartussek, 2002).

& Mol W 1BA BAE FU
= A=l el A PMnkee] Has o
ERHATHWheeler et al, 1993; AE-x, 2007).
AT SHEddes G ATA4d B
£4 e Favdox
<8 AMATA HE mE 2
Ao vl B AEH A :
Rhd o], FgA GRSl et =

7120
2o A2 45920 vl $3 4592
A 854S F7HA Z tHWaldstein, Kop,

Schmidt, Haufler, Krantz, & Fox, 2000; %21,
2007). 22 A5 APATEL BA el

A FBA E¥E B R, 53 A
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2sts dogld FEI Axe A
FaA Bake A9/t A THMurphy,
2003;

oz Agd HA AR

i

Ll

Nimmo-Smith, & Lawrence,
Sharkman, & Davidson, 2003).

BA7E 7ol A Al AR A sk
T} E3I(Murphy et al., 2003; Pizzagalli et al.,
0095 B30l BE ATEE MgE A%
98 BEdel 439 Yo E714
Wi ghelol AR R0
o 2uA FAAA F e AT
B Tl g2 B0l B s 2
Gl 59 El0lth o %

x AAE g WA 3,
HASAR e 32 B71e o

&

A Al (behavioral approach system: BAS)2] &3}
[e3]
h

Pizzagalli,

01 _Q_.Q

s R

Bdo] gl v, 29 F7le PEAAlA
Al (behavioral inhibition system: BIS)e] #E3}
o] UAtHGray, 1994). TE F& oI &
AN wkgold Fsar e 5]
A wbee AURoz i, HIAAE
WA ZAA AE R ggsts PES oh
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255 Yok A5L e 2 A
R ow AAG AT g g =
M BlAon BAE A e

(2o
m
ru
2
Ry
rir
A 01\.]
o,
L
D)
4
=2
=
ol
=
o U}l_f
to ox

oy
B>
2
=
<%

'-?

]
S
S
X
?
=

_
G
NG
&

A
A4 248 43 07 AR89
e ]

(Harmon-Jones & Allen, 1997; Sutton & Davidson,
1997; Coan & Allen, 2003). ©] AYPAFEL 7]
x{}ﬂ Zxé}_yqoﬂ/q )\]—];HZ4 o7 =& _C]L
l:r =X o] Y=

A,

<3 #do =
WRld] the d7ES 54 AT 39 we
W*d S AT #dHo] AN &

3}

v&7]9k vithH A AFEed3t HHol
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2]
Ark= 2
Master, Yee, & Tayer, 2008). L&
7l AAe ME G4 2eE F fle
#BPAo] gt 7|5H R BASE & 32
B Al dig H2 wke-g 2AsAE 7
et #dd 3FA FAME
BISE 3|3 F7]Wet ofye} =<t Tt
2o AR Ak 4R #dol Ut
(Carver & White, 1994). 52 HAlZ SHH
BIS/BASS} G Ak=oll thgh wthH A7)
A gAstE AST 23 BASE A A
2 Aol gk 2] 7193 2l(working  memory
processing)dl] #odt= AR =g S
ATnd D45 Baol Je W Bis
AAAZ WD 4ET F
(selective attention)ol] To]dl= AhA O R =&
5 DAt #-o] dte A HAFS
THPeterson, Gable, & Harmon-Jones, 2008).
AL B H H(event-related  potential:  ERP)&

it

£ A9

T

Eo AHEES A Hdedd i 7
53 e AT ek ERPE FAA
Soll s Fo 5 Edete AdAP S Lot
He d f&stA AHE 5 AhSchupp,

Flaisch, Stockburger, & Junghgfer, 2006). ERP2]
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P00 St Folsh pEE S AT
el el o]-&¥ U}k Oddball TN F&
Hog ASE B ahe Aa 52 FAA
WaE Gt 554 A% BEdA B4 A3
oz AAE A1ZA A=l di@l p300©]
Z2=] A tHDelplanque, Silvert, &
Sequeira, 2004). &3] FA AT AR
o wheom E P30 ¥ 5 Y
A Gl Ao A7]¢] WS Uehle
9, old Aok 3AH Ml gt B
2712 nol: 314 90| oddballZHAlc]
q EARZE Aol Bolale Yad 9
I} fARITHE A& AJALSITKSabatinelli, Lang,
Keli, & Bradley, 2007). T3+ GAz=2] F A7}
+2e A BRI P00l D%
]2 4= 9l &=d|(Cano, Class, & Polish, 2009;
Rozenkrants, Olofsson, & Polish, 2008), ZHAl=
oy #AA A=ell Hlell 54 A=< P300
o o 2 Aol ek FHAZo) Tl 2
22 At st A NG A3
= A= B =ga
ERP-S &3t} o] F7] Al A9 (late positive
potential: LPP)2tal He]&= ERP A 84E

A ARe A e 2AEGE Rl A

ok
o

Lavoie, Hot,

&R0 kA (+)

%

SHoz WAHAT. ASAAL F oF 300 -
700 ms Atele] FrroM 45T GG
A= PP Y Aol Hlell FM A=
& o ZA JeEldthSabatinell et al., 2007;
Schupp, Cuthbert, Bradley, Cacioppo, Ito, & Lang,
2000). IAPS(Internal Affective Picture Systems;
Lang, Bradley, & Cuthbert, 2008)ZF-E Aeid
M ARASE o] &3 A5 LPp HS}
gl ol BAE A 2e 28 1

& s A el A3 ads e
AdA zARA 1A A
o Az} 3‘37}—5— T35 WS Ay 3
F7IA A oJsiA AAETHIL $Hh(Bradley,
2009; Schupp et al., 20006).

AAAF i Henpel WAd 24
5= ERP A|E2 o] goto] A3 APAT=s
o) Sitk A=l ti@ WA Bkl 2§ v)
32 ERPO WA & G Lot Aol
(Cunningham, Espinet, DeYoung, & Zelazo, 2005),
A7 gAl2 Bdo] e AdEel el
AV BekE o dmehe el Bl B
7b SAENEH, Foa Wk hdes
B A5 M o =2 2719 LPPE
e W, Jura B39 AdEe ¢
T AT ¥ g 4719 LPPE
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=719 3|9 %7]7} LPP
Aew dHFEd, 53 oA A
o] thet LPPE= BISSE Bo] gl wHAHd,
L34 AAE] g LPPE BASSE #Eol
A THGable & Harmon-Jones, 2010; Balconi,

fr

44 %o

]
Franken %

Falbo, 2012). Nijs,
Smulders(2007)=  oddball = Z|T}elo|A] BAS7}

ol - FAA=| o8] fEE LPpot

& Conte,

2 oaTel A wA 2AL ] /1A
(resting  baseline)ol] A d= FBAS] 7)QIA}
o) TEE A% 24T DY Aun 9=
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%"4? P95 AT elN A, 244

‘& ERP ¥HS-o] xjo]Z o}
AT FBAQ] A7}
7Hd(Davidson, 2002, 2003)< 7]1Z2 <Hg7]
2 SAFIAY AdA 2Pt =2 A
o] FHA HAARAZ thel =& ERP v
= Uiz, 5 sdF94e 2dA &
HE7t e AREe]l RAA A ARAS

of el =& ERP ¥Hg= YERE Aojgta of

Sarh dwrgez FMARL ASel g
ERP WHE-& 00}1 ATEe TL =R

HE oddball2 AMEElm aElm Fojn|dt 3
H A58 2o urg AAHEe EATo
2 AFgsle] eFg 7] FBAL] F)Q1A} o

A=l Ui ERP WHES wETE <M
7] FBA2] 7j° }a =gwoloZ dlo] HA
A= ek 9= ERP S FalA gol
B A3 %%1%% Z& 71 gla, FBAY] 7
25 meigto] glo] ¥ Ao} thE Az}
=2 o]&3ste] ERP §Hg-o] F9ub Aol &
H w3k e yto]

e

(¢}

$JtHCunningham et al.,
2005; Graham & Cabeza, 2001).

® od7el % oA 2Ae A B4}
7Vd (Davidson, 2002, 2003)2} F7]4 HeF 714
(Harmon-Jones & Allen, 1997; Sutton & Davidson,
1997; Coan & Allen, 2003)2 H]Wa] Hi A o]
O whebd mBASl Aode] mE FHH g
244 4 aelw g2 2 €99 $19
54 34 9 £ 89

HE

N
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o Aol ANAZl e ERPEHET

Hir ofn

&= rjrE ATLELS P3007}
LPP] 4= OEHH BAS7} 3 A A W-g
7 #do] glm, BISE ¥4 FMwen #
Hol S Ho]FHGable & Harmon-Jones,
2010; Balconi et al, 2012). ¥ 4= 52 =
A2l k87| FBA A, 5;1 BAS9} BIS 1
23l PA9} NA 7He] #AE Lot} A7}
7Hd o] A2 = HH PASH NAZ} A=l o
3 ERPO} FoJ3t AHS HY AHolm, wWhH
A2 =2l BASS} BIS7}
Aol tigk ERPO} f2) 3t S UERd
Aot}

$718 3F Mol

EIIAL AEE AeE =3 e 9y dE
A T AdAE ez A8 AT
% 4279] o] QFg7Iek HA ATl g
EEG 42 wth AsEs BT 8
HFolla, 5He Agd, &% 52 A4 &
5 HiskA] &}th EEG SAIA /FE
Uebd 39, 71 olate] Fguke] AT o]
AL 2ol 79, 100pvrt 9 =79 ¢
T-FEEOG)S Yol AAR epoch7} 30%
= HOW“ e A A5 AT 243t

o 149 cd 6, o] 8 AY 2236 + 1.08)T $-

]—_r>~l
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2R e vxz AAFE oddball A=
or A ARxlo] AREHAET, 30709 7
A ARGEAZE 739 £ 36, ZHA7E 520 +
1.56), 30709 =8 AR F A7} 474 + 53, 7+
A7k 366 + 1.36) B 30709 A AR
A7V 246 + 74, ZV7E 579 £ 1.28)9]
International Affective Picture System(IAPS; Lang,
Bradley, & Cuthbert, 2008) S 25 AelE ]t}
Az WA sjele] Ao s o] Fojzl
210709] AFEC] B2 HERZ AAEHE B4
Aoz ARENT diol v § A9
7P A AR del 103

o 5 O o
A: 17%'1: Z—Vo :—°1:" ?E"*

A1

A4 AA, 104

e

e 2 Fe we A FAelM A
7teb A7ve B eEd, s HA AR
A7k 711+ 56, 7% 554 + 1.65), 59
AR 7Y 5.06 £ 21, ZVA7% 3.24 + 1.23),
48 A7) 224 = .68, 27k 5.44

+ 1269 A3} Jelt

HE o

N

FHHE A|Eu PAS5HE PASH NAS
=23st7] 98] /NdE PANAS(Positive and

Negative Affect Schedule: Clark, &
Tellegen, 1988)5 3dl= 2= Hotsle] AL%
a9t 2t BgEe 8 Auad P399
on, APAFHEEA, FEF, 200004
¥ AF%Z(Cronbach )& HW HAA| 73]

AFEE 82, YA =2 PA R A EE

Watson,

e

87, 718]31 NA H&o] Al¥] e 8602 Hlw
4 we AR Gt $1639 =
= sl Al AF G AA A=
(behavioral inhibition system & behavioral activation
sysem scales: BIS/BAS scales)E AFE-3liT}h ©]
a7 e & Fje

A EF3 o] Al E(Cronbach a)7} E1E%]
t BRES 58 A olFoizen

BIS & 78, BASE FA38= 3719 o194

o

=01 BRI 95, & .87 o Av|F

A= 7HT

electrode capS- 221l International 10-20 electrode

system®l| W2} 29702 EEG A =(Fpl, Fp2, F7,
F3, Fz, F4, F8, FCS, FCl, FC2, FC6, T7, C3, Cz,
C4, T8, TP9, CPs, CP1, CP2, CPG, TP10, P7,
P3, Pz, P4, P8, Ol, Oz, O2)°o] AAFAYY.

Gu Al el 3} ATl FLES 243
71 Y3l F T 9= AdZcanthi)Z} 0 EZ
T ot FAHAJY. A 53 F

o Wzl & AAEES e 3 HAR
= A& 8333

3Rk AgAZto] A tglle b
gl 71AA SHE sl WHES v

=
A= 43]9] 183 A&E = 7140 343

a

S
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S e AR 43]9 133 S S ek 4
A A8} A4=2] A A= Superlab Z 2T

(Cedrus)el] oJ3 FAEIAY. =g =AY 7
ogte AAE AR AAEN L
T 7IAAY w2 7IAAES A E
AR P AT 71AD S0 vk 383t
o FA713te] At o ARRIA}So] A|AH
T FFE BEUHE FAstESs e skl
s MRS Aol wE EEG 570l
ol FoAth ARIAFES AP wo
ZHE 100cm Holzl ol x|t HAFEH =
YEY Ao ¥A44 £z Lézqgi Al
Al AAEE A= Az
46201031 FAAEE 63°0|%Th Z% A7k
FEY BAAFE s00mse] LFZ A= 3t
AR 1000ms E9F A&A 07 AAFHYE
), ZA7kte] Fo2 drsly] 98 A=
o] AAIE7] s00ms Mol AnATE + EE

AN BRI, AT A
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20

=}

_l"_‘
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£H U BM EEG 7|5 $8iA 324
9 ZFZ7)|(QuickAmp: Brain Products)®} A&
AT E Y o](Brain Vision Recorder)’} A
th EEGE 29 S00Hz H| &2 A% TFE
A3, A= sk o]stE A EUTh #A
A 4% EEG ARE Yoz s, 4l
AEE 2 e 29do] Aee FiEE0] A
AR o2 BRIEY A AU, FBA AL
g8l 7144 EEG ZFARE H2E P29
Iﬂr"‘i AAEAL) Loz ebyg 7 A A
A Z2HE FATIAE3F)S] EEG AR F

IS

&
gy =, 7F chunks M2 50%2 =EES

T2 oAt o] A& = FFT(fast Fourier
oe EAHNL, 1 A3e
8-13Hz9] a W& oA tjx[ds}d EEGS] a
power density®] FHAE A& H AREEHIAT

wOo2 FBA SHA 9 AHEEE S «a
AR = HAEAAL, 5
5 FHAFIAEHY In(a power density)] Fhol
A 25 FAFIEAFE)Y In(@ power density)?]
whe Wo=MA FBAS ToISITh oW 9ol
Aog =2 In(a power density)S
Ae 1 9o BHE} ok 2L o
7 W), 5 W k] Holsh )

transform)©]|

power density”7}
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K
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)
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A7l YeliA] EEGLAB AZEY)|
o7} o] &=ty WA SA¥ EEGE 2x}
Qlo|A] 0.1 - 40 Hz M=) ~5 Eajr] HEH
Atk ZeE A8 A= A4 A 100msoll
AR A2 AA T 700msS TR 3l
epochE0] FEHA, oL 7|Z2ZE 3l
Tt reference} AAFEIRLSL, 23 A A
A B 100mss FHZ 7)AT wAo] o] F
o H T T3 epoch’t FEH ARE Ao ®
AAA oz FQlste] AFAAl F A5 600ms
Uo] ojw HolA oFre&Ee] A7} 1000
Hol e AF I epochs Z2IHES B3] 2}

AALNE. ATz A9 2

gHow
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dol AAE A=E o]&ste] ERP7} ALME A
T} 1 A3 ERP #g& Fxdle, ddshe
Aol SAeA P300St LPPE AT
P300S 200msol| 4] 400ms Ato]e] 7+ U el A]
Uehte d=he Aoz Aofsta 24
stRet, FFIH01, Oz 0294 P3009|
A7) (amplitude) 9} A 7] (latency) 12|31 T
o] AAFETE LPPE 300msel| A 600ms7}HA]
o] At FZtollA ERP %t =7](mean N)E
AR, TG adste Al A5
2|(P3, Pz, PAHS] itgko] AA| AZpEA oA
AF2-= QI CHForti & Hajcak, 2008; Keli, Bradley,
Hauk, Rockstroh, Elbert, & Lang, 2002).

22N FBASE AAAF| w2 p3oozt
LPPE Bl wal7] YA WA P3007} LPPe] =
718 FESHAR sha BARS 243 {

gt Aehs FJd 7+ gecloz F

on 1o
M
1%
=,
>
-
ofh
ox,
B
=
g8
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2
N
N
o,
o,

e o
@
3
B
(e}
g
?
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2w
_>|‘1_'4
i
2
o
ol
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£
DAV

lo
ol
N,
&2
30,
jil
s
3
1o,
S
>,
R
>
4
ofN
)

A AT L 2RH A vE 239
7hell wWE FHE fFoetr] fger
=27 A £ #5 S48 g
5 233t Fde] FAPA, NA)SL 57](BIS,
BAS)9] z}o|7} H]WE 1L, FBA, PA, NA, BIS,
BAS, P300 3 LPP 7to] F#HiA 7 3] E4
= SISt

ol
=Y

~
o,

N
il

2 7
25 FAFIE 248 Jdg 5 FA
T4 @43t ATEBA HthellA F5EG
o] Z} HF9A(O1, Oz, 02l W& ERP 13
@ I} P3009] FH FFHAKGE D7 A
AlElo] itk Zb A=A A FBA e
4, 29 %

At HFEAARE AT, FBA T
FRI= FYekA Fsket, ASARNFA1SY,
39.96) = 21.00, p < .001, MSE = 656, n,/ =
461} AAAF RIFG, 75) = 7504, p <
001, MSE = 11.60, n,” = .751¢] FEIHE
ottt agla FBA Hd FHAAS #3
[F(2.45, 61.22) = 6.11, p < .01, MSE = 14.20,
n,, = 200 ¥ AAAT KFF AF59A
[F(2.62, 65.70) = 3.03, p < .01, MSE = 2.96,
n, = 1119 290 A58 gela A Y,
AR 78 9 ASAA e 39 s
S{F(2.62, 65.70) = 4.92, p < .01, MSE = 2.96,
n,’ = .161°] frostsitt.

A AFYX)9 p3000] ZAHES AuEd,
O1914 FBA &9 FaEI}= I A
A= F8Y FEAE FolSIALFG, 75) =
74.88, p < 001, MSE = 426, n,’ = 751, 1¢|
I FBA 9 AAAT FP9 FsAEE
OB THEQR.46, 61.52) = 13.05 p < .001,
MSE = 519, n,’ = 341 AAA= /3 3]
H oS B ZAA AR, 26) = 14111, p
< .001, MSE = 458, n,” = .84}, F3Z A=
[F(1, 26) = 9741, p < 001, MSE = 653, n,’
= 791 2 FHASFIEL, 26 = 107.06, p <
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02

o
ST ",
Sl ¥

om off qz ob

oz

F FMAS R0l & P300 27|(uV) el Ha(EEHX

AR 2

A3 9%
8A A =4 A

g3} 12.75(2.73) 9.37(3.32) 11.49(4.83) 5.20(2.58)

o 2eke 9.97(2.52) 12.49(4.18) 12.20(4.33) 5.81(2.78)
g3k 10.74(2.91) 8.38(3.41) 9.04(3.96) 4.16(2.73)

o g3k 10.47(4.49) 11.98(3.83) 10.76(2.98) 4.41(2.14)
g3k 12.44(4.00) 9.02(3.63) 10.88(4.54) 4.52(2.14)

2 g3k 11.21(4.19) 11.64(4.56) 11.16(3.66) 4.94(3.54)
- sk 11.97(2.93) 8.92(3.60) 10.47(4.36) 4.62(2.85)
g3k 10.55(3.88) 12.04(4.19) 11.37(3.70) 5.05(2.42)
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001, MSE = 5.87, n,/ = .801°] BA|AFHT}
EE P00 FESIAAT, BAMATE 7
Zpol = ASdTh

FBASH YA A=9] fofeh dostgel wE
TEIE THAEW, FHA AFelA
A3t feto] 5 2t JTET 9
Al 2 P300= WERHATHEQ, 25) = 531 p
< .05, MSE = 9.83, n,} = .18} ¥ A A=
Me T35 @43 Jde] 5 S48 e
Hla) frelstAl 2 P300S VERHJITHAU, 25)
= 615, p < .05, MSE = 18.66, n,’ = .20L. Oz
M= FBA Jte] FaEIFAE Ao, A
Aol FaI7F 4o TUFB, 75) = 52.66,
p < 001, MSE = 444, n, = .68], FBAS} 7%
MAFE] ASAEE T SFATHFG, 75) =
3.46, p < .05, MSE = 4.44, n,> = .12} 244
AFHE(L, 26) = 149.47, p < .001, MSE = 3.62,
n, = 851, A2 AR, 26) = 61.80, p <
001, MSE = 6.79, n,’ = .80} ¥ FHA=ZA(I,
260 = 7813, p < 001, MSE = 539, n, =
75k FAIAS Hle &2 P300TtE UERY
Ao, AXAFE Fe] atole FosHA %
ATt W] -5 DAdsiriTe] 25 A3}
Ao 744 254 s fFostA
P300S YERHATHEA, 25) = 484, p < .05,
MSE = 13.11, n,/ = .16}. A=F¢A] 020 &=
FBAS] FREI= RISl BAA=S] FEATE
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Influence of Midfrontal Brain Asymmetry on
Event Related Potential to Affective Pictures

Bong-Kyo Chung

Yeungnam University

This research examined whether midfrontal EEG asymmetry(FBA) influenced event related potential(ERP) to
affective stimuli. Participants completed both Positive and Negative Affect Schedule(PANAS) and behavioral
inhibition system and behavioral activation system(BIS/BAS) scales. Following resting FBA measure, ERPs
were recorded while participants viewed International Affective System(IAPS) stimuli. Positive, negative
and neutral pictures were used as infrequently occurring target stimuli and control pattern stimuli were
used as frequent standard stimuli in oddball paradigm.. The P300 and late positive potential(LPP)
components of the ERPs elicited by three types of affective pictures and control stimuli were analysed.
Affective pictures elicited significantly higher ERPs relative to control stimuli. Compared to the right
midfrontal activation group, the left midfrontal activation group exhibited higher ERPs to positive pictures
and higher PA and BAS, but lower ERPs to negative pictures and lower BIS. FBA, BAS and BIS are
significantly correlated with ERP components. In hierarchical regression analysis, FBA predicted higher
ERPs to positive pictures and lower ERPs to negative pictures whereas BIS predicted higher ERPs to
negative pictures. This results suggest that the trait motivational direction hypothesis is more plausible

than the valence hypothesis to explain the mechanisms of frontal brain asymmetry in processing emotional

stimuli.
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