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7O BRSO DIX|= g Aldetd VMg S42=2

T 1789 A3 WA JHEE BHolFe
Ttel ¥ dRTF HEE dHsIH. AT
23s B Fxd-ga feE = dole
———r S H(ternporoparletal ]unctlon)Jf}' A+ _ro]al—
(superior frontal gyrus)©] 43 FH& Aoz v
et 2EA9e dud Bae Jus 5
ot aRS olgiste Ayl B He A
o2 4HA YThFerstl & von Cramon, 2002).
3 25 dFoAE HAA (imbic system)
o ddHe TR LA UthBames &
Pandya, 1992).

ol
9} BBEL(2005) A

(introversion-extroversion)

AAA k-4l
(emotional stability-neuroticism)ol] w2} 11-\31 FANS
AA oM Aol7h UeAE A5H AT
™ o 23 (functional magnetic resonance imaging)
& sl gopusih 97 4hs we
g4 W e
9] =A A 53] A (ventrolateral prefrontal  cortex:
VLPFC)9] &A1gle} AA AdS Hol: Ao
2 yehstth s 7 AFelA
2 2 aE ATl wAH S M
A= W 2As He Aor dejA o
1999; Critchley
& Rolls 1996; O'Doherty, Rolls, Francis, Bowtell,
McGlone, Kobal, Renner & Ahne, 2000), 3A°]
Al oS S uox FA3) He A
o2 4o JrHODoherty, Winston, Critchley,
Burt & Dolan, 2003). =3+ E-9]=4=A
97 Qe 37 Aol Fu) A

oL

< (orbitofrontal cortex),

Jr o

(Blood, Zatorre, Bermubez, Evans,

Perrett,

Azte Auls B Qe Aoz WHRT
(Bihrle, Brownell, Powelson & Gardner, 1986;

Brownell, Michel, Powelson & Gardner, 1983; Goel
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et al, 2001; Wild, Rodden, Grodd & Ruch, 2003). A7 H 1A #hH o7 o|FojA 7| wjid U}
MR, AT G e EA% GHAT  Ah Ade) R mus @e B
Jeo st A g Aoz el At o e HIele AV Uk ol& S

BATew 97 edozi fule waa ] Aa) el e ARE o|&F AT

wEE 5 F Utk ol #HE AFRE 4 A2 B T i1l
A} RS AT009)9 AT7E frdst ol B HI2 o] FAAA ga vk ol
o 252 1799 PR fH A5 # d7e frl whgl glo] frie] whegol
38]0]] AA whEAoz HojFwa ¥ dF  vAe 9% Astan i I 899 A
As Sgeglth A7 A3 fvl A5 old me Al W] AolE dopiuz &
Ag & delle AZE ArE w25 S o B3 vk fuje wiEA AL
o] LAt Srkske Aom vegth 1 Ale Il A #9348 2o, x5
Bt 7HEe] BbE AAE] me o] &4 9] et of¥A HEvkE He dR
g graeta A, Adwelge] dAErt WS Folo] dotEazt k. oM 7t
AZE Ane #ol g Ao veth v 34 298 AR digdgAYt ZeA 2
ol AtEEel dAHCR HIIgE Aulek Al o] ohy7] wEe] shte] frf A= of2
B 7IAREe #Ege] whEe] mEt MF P edsel $EL & ok w}am = 4
the As ov)she Aol TAAME A AFst 2l s fEst ot
AB7A AHE el ABA whed A it

de d7ss B friE Adeke 4177 frosh #dE g dyes B &
Alek 1 ofmlel AR Aok fje] FEjel v FA 8y AdH AFSE o] FoAAA
712F #93F AFSelth ol Wl f7 @ Stk =Y AR WS 893 A
o A4 29 W Aol AFe o|FoAA FEE iR s fHl F3E Est )
g 9lem A4 aQld e wheel A Qe g Ad3Aels dotg §33E
FH A A= olFHAA gu Ak T AHE fEIsta 20 tE 4 W
ofdl ¥ A7 #riel d4 8 A4, ¥ 9o AlE dote Aotk w74
3}, 949 AdE AR dAUEE A H 999 BsE MR dYsta o
GobH i Fa el Fag wEAel 2+ o wE ARk A WS dSslde
7l g S @4 adldl viAE 9% & AT STk ol # dAede dTEA
obR w2} g}, e 4% 0}01 1 ?fé

o7 Zx| £ ol uz} sty tiek A
=z
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2 7heE Hol F3 AvE =7l A
ol g gQlo] S nHEA st &
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Martin(1986), Speck(1991)2] AFollA EF 7|&+

% 84 299 27
}

s
(r
N
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o2 ARgetd Mdes Akl Alztst
Sk AiAle Aol 94 8l wet 3w
F oxgez pAHAden 78 A= A
%A ¥ 7 vl a"EthE SHE

eSS Ty #9o] B AZ 217
TS £apdozg HHA AR Luts)
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ANEE e F, 2189 JHEE B3k 7t
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g BIFES dAg. aeln 2 e
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HES o]gd <3t} 2179 eSS BF
Had S 593 7HEe] FA4eR T

H R, IHRELS e
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T A8 £4

Aol 7IeE 167 FolA ¥ G EA
A Al 4ge Al 127 Apast 2%
AAE Sal 2080l T ARE AFES
At AR BAL SPSS 1202 o]g3t%lor
AT Al wEh 2QEA, e B4, =
g ¥E 3ol HZLS AA YT

MR AE U5 2 24
¥ G4 KAISTY] ISOL 3.0 Tesla forte MRI
scanner(ISOL Tech, Oxford ORG3)E ©| &3} &
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o

e WA WE 4oz iro] a3l
© M(thickness 4mm, no gap 24slices, field of view
240mm, 64x64 pixel matrix), = FAAE A
Zogsl=dyl dge A7 2ZX(TE=30ms,
flip angle=80")Jt}. 3k W o] sjFstA o]
1] %] (anatomical image)+ Aol E & sE
7} FLAIR 9S o] &al ZJrh4 axial
slices/TR=3200ms/TE=16ms/filp angle=60°/FOV
=220x220mm/matrix size 256 x 256). ¥ GA}&
MATLAB(Mathworks, Inc., USA) 7oA
5= SPMS5(Statistical
2005 version, Welcome Department of Cognitive
Neurology, London, UK)E ©]-&3] AP A 2]¢}
Stk AR A2l dAA e
2 9ol A3t 49 AlgE BAdA Al9e)

O™ (head motion > 3mm), 8mm< FWHM
(Full Width at Half Maximum)?l 7}$-A]¢F 7d
Abgsto] 2R E
(Smoothing) ST AR A2 F 7+ F7hap
nieh JHQl AgEAS 9 HAR] EYA

(Design Matrix)S 2HJ 38ttt 7)o+ 2+ 3
9.
[€)
4

Parametric Mapping,

FARNE

(Gaussian  Kernel) <

bAoAl FHEe] AAE ARl deleh
E’_%(Hemodynarnic Response model)Z} 7 A

29 W Wb g e dolxg.
T T MR P

7 3
% e olum

514 w4E &%

rE

rlo
o
rE
o
o
il
.
g
[
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(Y
_\|L
ER
£ 4
o,

=
N
[e)
£ 7 Qe weel 2 Torui 3
9

Fo
B
-
=
ol
X
}:oir
“_\}_l‘
|
AC)
fd
o,
4
:—‘4 & ox

=
sample t-test)S A 8131 THp<.001, uncorrected).
npA g o 2 ek BAE Ba Aozl MNI

(Montreal Neurological Institute) Z}3EE Talairach-

Tournoux atlasZ} 3 o}
Qoo e e etd WA S opusiny

#4 99 EA (Functional Region of Interest
Analysis)
-

a7t %

all (Nlucleus

A Wy ANEe W @
pade Aoz dEy 99 F
B9 277 %)
(Ventrolateral prefrontal cortex) Aoz 7
Z ROI(Region of Interest) 412 /\E]/\] Sissa=n
3l 8 A 2919 oo} AW
YERt 99 % AEAAmygdla), U472
A (Anterior cingulate cortex), FHF79] SFAH A
(R. Temporoparietal junction) %ol th3s}ed ROI
R4S AN Ao fol 94 &
A3} Wiz Asew BAR Ao g

RN
& 99

accumbens),

olr ru>_t N o

—

# Ao

= S} 50| ®H(Inferior occipital gyrus),
A A (nsula) &
] ﬂ 2 EH o

R

&l (Nucleus accumbens),

_f_
thgk ROI A4S A A8t
O

Pl 34 ATE o fele) A7ta 7t
ae]a o) mE FAA kg wdol gl
Aoz WaAR Y BT RO B
S AAE ROI BAL AA o &
(whole-brain analysis)¥}= E2], 54 9o

@ welg wes golui ez W

R B oo omx o= 4y 2 o o1x o 021

(voxe)E 7|02 HEx]Eo] Imm?] Yo7
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781
772
403
762
654
316
644
560
470
total
673

799
710
.548
1.276
16.67%
59.31%
.603

.863
.707
.546
1.423
19.43%
42.63%
723

.843
871
594
2.639
23.19%
23.19%
.604
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¥ 3. 7ol tt5ol met gdsvt Adase 39

—

F 3 (mm) cluster
99 p z
X y z size
left -60 -20 32 <.001 4.5 505
Postcentral gyrus (4] 3-0] 3
right 64 -16 16 <.001 3.6 79
Hippocampus (3] 7H left -32 -6 -12 <.001 3.92 67
Dorsolateral prefrontal cortex lefi 38 4 " <001 3.66 6
CEESEESEN co ' '
Ventrolateral prefrontal cortex lefi 4 4d 5 <001 5 )
(B9] 2 A =5 7)) eft -3 . 3.5 3
Inferior frontal gyrus (3} 2} left 58 16 16 <00l  3.54 52
Nucleus accumbens (Z31) right 8 -2 -4 .001 3.17 8

Inferior frontal gyrus Dorsolateral prefrontal cortex
x=-58,y=16, z=16 p<.001 Z=3.54 x=-38,y=48, z=24 p<.001 Z=3.66

T8 2. SHEFOIMT BiFMET HE

Wale Avisit AHEel wMHe) U2 4 ol A% B 9oz duld Un
g #3379 Zrh (Geol et al. 2001; Coulson & Lovett, 2004; Speck,
A, ool oxF ZHzt FAHE J9S Ernst, Braun, Koch, Miller & Chang, 2000; Moran
A ™ 51 o] Pnferior frontal gyrus)Z} Y et al. 2004). o] 7FEo] Fx AAHIS
ASAAFIAAOLPFOY o] &487F 7He 2 o7} olaj=U7] wfEel vHE AAJE] %)
o W] wel e AL AAGKL & Wl FEL o] NG A 2E
# 2. o] Zol=As= Ymgtt
GOl Re qdojel oA S%e] 4TS F0E olad F AWk 284 BAS
o2 ez wdlele A #HYE Her & #AHAYE XoF del ZFH(nucleus accumbens)
DA ATKMobbs e ol 2003, EE HGSAA B HAZAATAAVIPEG G| e
Snde 43¢ eaMz BadAL 498 24 AN we BUE pase Aoz
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o
=S

o
B

o

P
B

&

Regression coefficient
&

&
=

Nucleus accumbens
x=8,y=-2, z=-4 p=.001 Z=3.17

Regression coefficient

Ventrolateral prefrontal cortex
x=-34, y=44, z=3 p<.001 Z=3.52

e )

S RoSHAF AL erﬂ Aol A
A|zbe Aol wWHgshe Ao dHA e
o, B4A 7R 7R tide B el 24
geEe Aoz IdyA Mﬂr(Brownell et al
1983; Bihrle et al. 1986; Blood et al. 1999;
Critchley et al. 1996; Goel et al, 2001; O'Doherty
et al. 2000, Wild et al. 2003). ©|& 7}Eo] H
BAA Bl v A7k AR AvE
itk A8 svished, S0 A5 4
MEHe o SR} Y ane
A agel Asn o whe Adad o
s7F Udehdte 494 520099 A7 23t

W, 7HEo] el

ot gH=540|

7O BRSO DIX|= g Aldetd VMg S42=2

©
o

oo

3

o

i

13| 23] 33

i

o
G

] o o o
oo o RO

&
R

S
@

S0 94 99 Aole] BE 2vlAe] 4
= 7] Sfste] 2, F=x3}
ol WE ¥ wge] Ao
oy l"i%\Lﬂr- @ﬂ—t— I 49 Zt
B A=A (amygdala) 9} 25 S
H(ternporoparietal junction) 2 - A L9l
743t Aol Aoz vepdth o
AASHA AR Rl 2M 247 Be
F5 A=A 2t Itete AR

i ofy oéi

o]
A
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B 4. 90 84 20l 0 5 248 g

2} (mm) cluster
49 p z _
X y z size
. Amygdala (A =A)) -16 2 28 <001  3.49 9
70 N
Temporoparietal junction (Z5F7%) -52 -60 24 <.001 345 20
Anterior cingulate cortex
- ght 8 16 36 <001 38 73
A3 91 4)

Fx3) _ s
Middle frontal gyrus (54 53)) -36 0 48 <.001 3.47 18
Inferior parietal lobule (3F57% 4%) -50 -34 18 .001 3.29 11
-4 Temporoparietal junction (Z5F73%) right 44 -60 32 .001 3.16 4

Regression coefficient

Amygdala
x=-16,y=2, z=-28 p<.001 Z=3.49

a7 4. R0 #4290 o

AxAle 259 &3 H=cle ek
Aoz 4 Y|, Winston?} 19 T8E
o] gk Aol ofstH dzo| viHI} A=
Aol st e quak IHe] I WA
ol Ao w YEITKWinston, O'Doherty, Kilner,

Perrett, & Dolan, 2007). Wahr] 57 A Q91
2 2ge §o A0) AdAoz Aokt A
2% Ao)A, Aok} F9IE neAs wol

o ¥ 4 gtk 2549 94 79

S} o] Q& o= oA 9)ThPantas,
Simpson, Weber, Dale, Nichols & Leahy, 2007).

o2 AR sdacoe Fxst 9a
g i) g Aoz Vet A0Es
AL EYA(conflicys A28t 2RS4
de A7 BAE Aoz LA AT Pado
% EREY Q78 wd PiAEd] ~EF
A Stroop Task) 3t < A f /3] 9] d o
24} Fkse Aoz etk Par,
Pardo, Janer & Raichle, 1990). ©] ¢lo&= &<

A AGIA, FAA BLAE A4 @
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Aunterior cingulate cortex
x=8,y=16 =36 p=.001 Z=3.8

O 5. 7 ¥@d 2¢0ld ME

right Temporoparietal junction
x=40, y=-60 z=32 p=.001 Z=3.16

ag

T8 6. 7 ¥d

fo
e
=2
=

ol

Zele ¢ AR B4l B
d Be L?-a o] &7 &tHBotvinick, Cohen &
Carter, 2004; Etkin, Egner,
Hirsch, 2006; Roelofs,

Peraza, Kandel, &
van Turennout & Coles,
2006; van Veen, Cohen, Botvinick, Stenger &
Carter, 2001). ¥ AFolA= 7 59A He
Az} o] ol G4 29 % Fzawo] A
R EEEE B S EE R oS
ATeR foieiad A, & $94 &
A3t B e M G SuTe ZFHY
(right Temporoparietal junction) <l Z
el 6. o e elelel Aol
vhee olalshs Med 257 wdd Ae
=3 9

= geid ged, 59 ST 554

deb Le AmBe UG Belal Aoz
42 U tHDecety & Lamm, 2007).
S0l ®4 2011 pizol Ang 3|

fo] @A Qo] Aold] wpE wkEe] by
X E5Re dobwr] S3tel f0 P4 29

J °°J>J+ HhE(1 3], Zﬁ, 33))¢]
& dolugh

To A GolHE Tz SIRE
BAT B S A
o] AsAag §3E
AAT. WA, A2 Fofof #d



SHEAlE[EEIA AR 2T

E 5. 80 84 20i7 yiEe| ASNEH BAE k| J

o oL
2} ¥ (mm) cluster
R p z
X y z size
Middle temporal gyrus (Z5F3]) right 58 -42 -6 <.001 4.87 101
Insula (A9) left -34 16 2 <.001 3.48 30
Amygdala (HZA) right 18 0 22 <.001 3.68 18
Inferior occipital gyrus (3}E5-0]2h left -30 92 -12 <.001 3.58 50
Nucleus accumbens (Z3Y) right 12 2 -10 <.001 3.13 13
Posterior cingulate cortex (=T /33]) right 10 -44 8 <.001 3.75 79
Medial frontal gyrus (W& F3)) right 6 10 46 <.001 4.24 338
Superior frontal gyrus (A7 5-0]%h left -10 34 52 <.001 3.93 110
Pons(>] ) left -8 32 32 <.001 3.85 67
Precentral gyrus(=4] ko] & left -38 -4 46 <.001 3.79 97
Putamen(3}] Z}) right 18 10 -10 .001 321 6
. I
E i k
5 7 ——2y
8 0. D: . 1 /// e o
.5 005 _,_ = ] it
ST o |
Inferior occipital gyrus 02
x=-30y=-92 z=-12 p<.001 Z=3.58 18] 221 38

T2 7. viEol wE shEolat Easlol cist Rof #4 2olo| o

JE 015
% 01 / l
% 0.05 ﬂ =5
S 1 \"*——/-/““ L ——ztp
=
o 0.05 '.'EEQ
@ o1 A —< 09
e # ~ TE
grms
x / 4
-0.25
Nucleus accumbens 03
x=12y=2 z=-10 p=.001 Z=3.13 13| 23] 33|
J% 8. ghEol| mE F3 Mstof st 7o o ol ¥
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Al

d Zer 4 e oF$F o] Hnferior
occipital gyrus)ol| A9 3528 3= a9 7
3 2o,

agelM B R o] 7HEo] A A4
99 Wl fo1 A6 497 22} B
245 ATFoIe B TR A
2 Vet 28y ke AEaapt Je
S AT % ¢ g ww wxne 39
st AHEel WEAOR ANHAE W o
Folgel didstet FA dA
et shERolge Az Folsh @
]

A Ao

A
A 32 wdde 244 24t e A5
AZH o8 FO 5 SRAITE FhEo] WHE A
S © Fxstel fHE =g BATE
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The effect of elements of humor formation and

repetition on humor response

Kim, Woon-sup Sung, Young-Shin Kim, Hack-Jin

Dept. of Psychology, Korea University

This study investigated the effect of elements of humor formation and repetition on humor response by
using functional magnetic resonance imaging(fMRI). And examining neural correlation with interaction
effect. 20 right-handed participants were scanned with 3T MRI machine while they were evaluating 21
sequentially presented cartoon. Then, each cartoon repeated two time. Results from the fMRI data
revealed that the activity in Nucleus accumbens decreasing by repetition. And found that the activity of
brain areas such as Amygdala, Anterior cingulate cortex, right Temporoparietal junction was significantly
different by humor's elements. Finally, activation of Inferior occipital gyrus, Nucleus accumbens and insula
related with the interaction effect of humor's elements and repetition. Present study is frist that conducts

psychological response by the effect of elements of humor formation and different effect of repetition

using fMRI.
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