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AALS & o JeEhts Ae - P54 uhe
& AEA Wg3 o)l AEH e FAl5
B AgH whgoz UHod. ARwg
3 we] ANAEE wPAAE AFete] Ao
A WkS-S -9} al(Grubin & Madsen, 2005), &

2%, w3 T A2l ek Hant ¢

=

WS AFsA o g =uly] Wi A7)
o] W@ THEkman, 1996). FA7ZA&d el op E]— A
Ad
A

=
& AEHoR 2 2_7113]-(G0mbos 2006) O] Gl
£ AAs A Aol =

A =
Ul @A77 2 £ ot DePaulo et al,
=

2003), AALA= AFEAQ HILeS =gl 2
Aol AAEA Holr] Y AR oz ol
= B ;(]—/‘\_]9,] =S Ex)gcHMann,

Ewens, Shaw, Vrij, Leal, & Hillman, 2013). AR &
Zpo] Hekd PEEAE= HAATo=Z Qs o

=Rl Fae WEkE A5, *JXHEX—]"’J.
< H3t A StE S(Ekman & Friesen, 1969;
2003) dFo HAhE Y=
atH, FRtES IYstn YRR AE Eee
S(Hartwig, Granhag, & Stromwall, 2007) 3% 2]
22 ehbls @ werd, AR
A EANS L DA Ha PEG *

AAZYA 8b7] wEe] ddH o AT S

DePaulo et al,

zeY e Y9A7F S EZ(DePaulo et al, 2003;
Zuckerman, DePaulo, & Rosenthal, 1981), # A&
G437 FaAAE ABA W we ohje} A
gx EAuter ) BEAGor Tl HE
Mann 5(2012)9] Aol =, AREA= 2}
ueh AgAoln A TRES Bo| 3
s, ol ofe] ATeIN ARRAG WA
TR @54 5402 9EHUcHMan
Vrij, Leal, Granhag, Warmelink, & Forrester, 2012;
Mann, Vrij, Shaw, Leal, Ewans, Hillam, Granhag, &
Fisher, 2012).
aeiu, A7 ARE GAETRE ARRE
de FHaYZe AeH Aeib-HEg, 9
dg, JRAzER)e wsntE S35t
T FAGH o] =FE 81~91%°] &
= Wlste Aem g9 sloy
(National Research Council, 2003), & 7}#] =W
A Azl BrdAdell el o Feol AZIEI 9L
oh A, Eelzelme A4 ARLE WAk
Zo] ohjeh AzlA whee] sk ga el
FHE FESE Aol7] wEel 2zl B
o] =%to] JthSaxe, 1991; Lykken, 1981; Orne,
1975. =4, A= ARE GGGl B
ko m It HMA APdE AFE B AR
Zpeh 2 AelA whgo] vyehd £ 7] WE
oA 2w 7FeAol wte wAldel ot
(Horowitz, Kircher, Honts, & Raskin, 1997). Z <,
ol EAAL ZFHsux Zelagzs giA
e mRR 994 g, Mo B9

o

=
QAT FAA, A 5% B AL
Ex]A7 A8 5w ] =H(Warmelink, Vrij, Mann,

Leal, Forrester, & Fisher, 2011; Sip, Roepstorff,
McGregor, & Frith, 2008; Webb et al.,, 2009), &%
g et 9% BYWe Eeoadzst 2
of HeH wgwE 2P| i o] A

e ol gtk e M3
FreE FAPIE AA BT Pl A

A UEE SYLAE Yol A A
=]



AEAT ANA Agom AABATS FAb
geld wgow HoldaE Aok BANEE
Bo) BET 5 oo] we] Felagzel w4
e BeY 5 9t ZPETIn 2 5 Ao
e, olg &

3 A% BANSET BE A1¥ & e A
= Pl BeF A7 B ash

Granholm, Hillix, & Perrine, 2001; Lubow & Fein,
1996), Webb “5(2009) RoJ3 Alve] @5 At

golo] MnAEPANE FA ARLE BAIR
A BFA7 e WIS 2ty a8 AT
o A4, 5L AREAS A4S B
e o R4} WHB
WA T %"E}?“ W FF 2719 A
Aol wolA g
t}. o] T ﬂ?(Cook, Hacker, Webb, Osher,
Kristjansson, Woltz, & Kircher, 2012)| A= =]
A Aveles AHedd ARLE PAee

g AR LAS QAR FFAsI] WeE

Wt e, F JE BF FH A5l vl&E A
A #A 2T sl F2277F ek st
Aok, ARl FJerex 2 a7t o Fonlst
Atk TFIAVE BT AL B@A AFARE=
ol¥% EAE] o] FFAVIIF ABLEA}
AdAE FEE F e SHAAA A gis) wk
EAQ dA7E B AHTel desith w3
A2 = AR g@x)g g AR TR} FAL
A AR B P AR F U2
B Z(Horowitz et al, 1997) ARNLS-S &3

k! i o

4371 s =

ukg- Qo) AR %—211 3 ]
BT AgAlAAY] We-s HHHoz

gtz HAd Adol} <l

g u =277} AFA o2 MEslthWang, 2010).

THlE S8 ANURe| SBIY| Y oPES T

= hypothalamic
nuce$} THE AL s FF
I ddd 255 oA FEE FEIT
(Steinhauer, Siegle, Condray, & Pless, 2004). W&}A],
F2a)e HreE FAPE 2EA %
AuAe] A4 AR D ARl I A5

Kossowsky, & Schneider, 2010). 71 ]“LZ]—»‘E- AR
I #HH A=o] A gFHF-Z(orienting response) =
H o] =d|(Sokolov, 1963; Verschuere, Crombez, &
Koster, 2004), 98- AFAY on|d= &
=oll disll Udehde Asd whgezA 25
FE 71eole Aotk AAEAE At
2] A #E A52 gndA A5 W
ol AFolls AFed Jstd FolE 7]1E0]
= ol 22oS HQlTtHVerschuere et al., 2004;
Derrick, Moffitt, & Nunamaker, 2010). L&}, 7|
AdAe A wes £717] G ANL B
A AFS gyste dAHS *}ﬁﬁ}ui(Hartwig,
Granhag, Stromwall, & Vrij, 2005), AF=< H3F &
Aol Al wek AN Bele 8514
QA FALE HolA "tk F, AREAE
Zlle AL B A=l @—26}% AFsA

216}7]

LI ) H«

= L
SA WS-8 &3] 2 ¥ 2 A (probe  classification
AR =33 Verschuere 5
Wabe HE A5
Ko FA

gl

oo &

A #uuee Holx)

! 2k shAIR,
588 FAHEA b w892 &2 A
e RkeEES Fe SAo] Hue 3
Al

U
b B N&H oz BAsor HEeA =3
7] W&o dn-Albon et al., 2010), ¥ AT

- 65 -



1A

k<)
ol

1

_(H

AP
T(Verschuere et al., 2
., 2004)2]

171

L

-

S

gt

o A

e
&]%@]
CCE < 8§ M T
T ®" %mne.m]dm‘_ﬂu«
T 2 mmo?qﬂlaﬂu}
EEo]ﬂl mM‘muiA7ﬂ,ﬂ 5 ORE or
o 0 w8 .ngmﬂﬁﬂﬁl
o T L T ok & o
9 o TR B i N
MPQL_L oﬁu50.7éoﬂu_onﬂ,__o O\ iy
ﬂ_uu‘_isiiufoﬂllyl \IJIR,T‘W%EE nnoEAEHTHoll
ool h B T oy T E = Moy T Sy
vxﬁﬁo_ tﬁ?ﬂ%ﬂﬁdcs o ,%L_LE maaﬁ_],\oéa
?%%mﬁm,.lu_wrmowraov% g e o %ﬁx%%é @ H,mm@
Lv;nmo Ha‘wﬂlri__uoﬂ ]ﬂAE‘UIXHZJ_v% T]?HOH.O_EELH_Q\IALHE
o o_aﬂlﬂ.]o 41_mﬂAﬂ _ = o © B T T w ﬂl,moxu
qa%}$W%%@%4mmqu% @%qwmmﬁgnnﬂﬂn
ﬂno‘_ N < — ] =’ Q\>;O 9
ﬂxuﬂr#%%% Eoﬁuoﬂpﬂ_im@mm = %L@Mmudsﬂﬂﬂu_% @.@
,WL‘O|501%|7H#|MC0T_\LL_WWWT\WL ]7AH1_PI Z.Uﬂa1ﬁﬂﬂum].iio
ﬂ@.ﬂo}ﬁ%a WT_sLémuidm e 2o mﬂ@'@%i@rﬁ_sﬂwrm_ﬂﬂ
= ,wﬂaaﬁoﬂgmam_ﬁi%ﬂ " Qﬁ@%#%%.@%wm =
ﬂﬂrﬂéwﬁ@aaﬂﬂogu?&x = urma_lmuhoﬁ ?ﬂ%oMé
o ﬂm_u,nu@ t]%@ﬂajl,)lﬂeauo_aaug ‘lﬂpﬂ_q Wm =y \m.ﬂ;H]EZ
o T M B g 5N kR Te kD G p I xR TR
01_,_A|1v_ﬂ_60_a .Uﬂ#%ﬂlﬂ7ﬂ,ﬂor_ﬂ1_of JH‘_ﬂrLNeﬂu]o_inTﬁe N ® X
mﬂﬂ_@mzo%ﬂlmﬂuwzomu?ﬁ;l SR ﬂﬁmﬁ_.amuz%ﬁo]xu
~ 5T T e &5 uxnhaﬂlu_mmaﬂ @aﬂ_z_ﬁoﬁ
o T «Mdlﬂ%_woto imiﬂ7ﬂlﬂuot,%ﬂ|1l,moﬂu
PTIE ~rLER - = g 7 2 S o w
PEEE TR J Bk K w <K o_fvﬂ__% T By
S @E1&MWN 2 Hﬂ%wﬁm%ma ﬂ%?%@p
o_a_ﬂx_vHXAm ﬂrOWI E\I\uIHLLH_AIO_LI ﬁoﬂ.%n XHL_L_ E&Ofﬂ.Alﬂ,ﬂﬂﬂ_
do g ™ lﬂeHE7 - loaal,wr_%%»}g.1
= P W .%]%ﬂuﬂ7ﬁﬂomej7l%%é} dﬂﬂ.&]acﬂmn e
%%Mmo Lmﬁwr mﬂu.ﬂ_iﬁ?ﬂﬂo]aﬁ%@] __ooo_aaaﬂmﬁ
o+ﬂuwul_ uaimWﬂ&zfrmau%uE% ﬂawveo_amoﬂNr& = % w &
ﬁﬂﬂd.zxoﬂ ﬂAqwodlfllel\.,ZAﬂ%qizﬂﬂxbﬁOAEauﬁuflqﬁu,ouk.oé._.ﬂ_/l]
LR Ir v ﬂ%&mEL_L7ﬂ_o//ﬂpla€wﬁo_a ﬁomﬂﬂuiﬂo o BR iﬂLtho]uﬂu]
o _ZT — ~ ~ E,# w Wia —_ O_E \W L._E m_x E & ﬂ H o ’” N = 10%
_ = X W =X T AQ%%%RQE% oaauhoﬂio_aﬁau]%
@ ™ R ) T 5" TEE e . S By B Sdesnv]
o dﬂoéro mﬁloﬂ@} g RRE el LA i i
Liix ﬁ%%ﬁ%%MEHwa%ﬂ?g%gﬁ%@mmﬁﬁﬂwﬂﬁmwi
oEoo#o R W&ﬂﬂmﬂlrdllyl i) lcﬂﬂ%ﬂmﬁiﬁ injl,m_.‘_o#oéa X
- E_MAWAQmﬁﬂgfygh%ama%ﬂ%oﬂoéw m_Eﬂﬂm;
EO_EL\Ol\a >A§L.Eﬂvl1rr mﬂac#ﬂAo ﬂﬂoo_aﬂm Jwa‘wﬂm_l\_to ﬂm_l‘llll.\ac#]_
i =o \ulho uﬂo Fll1‘wro Th ,],ﬂizl.ll(c#oxollla,o .JIZ;A_;J o
GEEA ‘DII_PI‘WGNA aﬂm\mﬂ(AAnﬂﬂfl ﬂ@z AOAMHOT_LFI_,_AIWI@_.O‘UIMEO o
BoRE P gﬂﬂ¢wm¢b qw}%%i¢M%ﬂwx1m% o o
@%wﬁ% iﬂgiﬁﬂneoL_Ll_mﬁasuiﬂﬂﬂxw %%wﬂu_sﬂﬁ&%}a
Aub}.cmb al ﬂfisaﬁ1@%w%ézﬁu =) HTuﬂ %Jh_sl
KT R = B X g xuél__o_ GRS B ﬂAlLJ.ul_saau
oV ) —_ 5 [y <P X U ..mIHLJI,.@I = o T N o
\%d%q%%%@%%%%zx@%amwlﬂ X g R
o o T E?aum%,&%m&mﬂ%mﬂﬂwﬂ;i P 5
m.ﬂmcmmmﬂﬁowrmAﬂﬂ%%%ﬂmoﬂ%w%
;moog%ﬂ%au% Wi_ﬁEuLmqoxr%ﬂ
o Wﬂo_amoﬁfrmmo
q,m,,m\_._x.woirﬂplT7Lqﬂ_‘_
__ohn,moﬂeﬂu_@oﬁ_.
<0 Y

TaE e
& 22.724)SD

- 66 -



229, o3z 14mhHH e, TR HaAH >
23.004](SD=4.28, <=} 16W)Z Ak 7 <o

Apol= glleh

HTFEF 377 ] (Eye tracken

533719 TS 2P dal o7
5 FAYNE AgHAT B AFNE 9
Aol MTAEAAL EAL FTEE FA G
BUHE B4l % 48 ANSAT. A Ag

(SMDAFS] iView XTM Red-IV SFF9-% =2 A 4]
24 60Hz MEZ3 FH4R FZZ7)(mm), Al
P A= SA]3l4e(fixation count) E SAJAZH
dwell time)s FHetAtH AFA7FAE 70em
Holzl o]z}el] gro} 2291%] HEUE|(WSXGA+
Widescreen SXGA Plus, 1680x1050)5 -5-A]3}H H]
DAZAA S

H] 72 &7 AH(Comparison Question Test: CQT)
AR A7 A 0] AALE gX s 98] vla
AZAANE AN o] HAbe EEag=
Fol A A1eEE AEV|Hoez 279 #EA
&, 3709 vwdE, e FHREdEe R 74
Hol 9tk ALY deld wEw HHAE 3
7}

1 2o AALS sloz vlwE o H]3|
A

o
>

A vehde, WHE AX2A g Alge

=
t
Mo
o
o
2
>
L)
32
&
)
=2
w,

3e]-52 Bt 4 EX|(The State-Trait Anxiety
Inventory: STAI)

o ARE B4 A7 T A9F YR 2
ke eEels vwA e APl 54
Be 2] A Anw ARAl
B Ao E Spielberger(1983)7} 7HWtstar 3HH
$ Saoee] WD AHEA B HEAS
Agedt B are arAe daag A
54 4%l WGE F Gl AE A T
quel 4 Aol qAep] Ao ARG A
S9lT). ma M wAEAA Fof geEcte =
Aol AR ANLE T F A Bekol
ZASREAE ohisteh B ATAN AHER

WA

A
w,
itd
=
A=)
ar ox
fuj
itd
r [¢
R
i
St
o2

WA, o]&3heo10)0] Wekstn el slsisd =l

Mol B4E AHsH] 9al ERlE &eln
Toe AFRE Hrkkle F 8RFoR F
o] Ut} 3

bl agle Aldom nds
r{v_]_,

=
4
al
2 s A4 FvAEs
2 =
=

wolMd a3 AR PRA]
% WAz FAUAY A, 3 v wAE o

- 67 -



F FA ol gl BEAI|} Q2o

AFE AN A= o

7z

R

B ZUE R FAd A ERer, A

_[:‘.T_
=k 30

glek A5

L7 ALl Al

4

R
ml

|

stk Avake

o Alzte] A2t HlwAd

A=)
RiN

Aol =

vht % 7t

A golir] A% Avea At

A EeIA

TR

oF
)

iz
i)

I

i
o

N

e

9%

=i}
=

=

of el o

/\1—3‘:’4
AEetleh AAE Al A

=

471kl A
7]

4

4

PR fHo=

2]

=
=

=

2 o

[¢]

B

=ol7] Slall ¢

=
=

3ol 57

ERERE P

S

e FE SaAsol

Aqere

71 B

%o

A 2qk

7

2

=

b s

Al 71E

Piae 4

&

9.
FolA

37]19F 5L SMIQ] BeGaze 1.0°2.F

g 2

X
T

)

I

AR WA Gare] o

!

= e o

A EF

27] ol

A

=
=

6000ms F<te] W3}

2] 24

2 Abgol ¥

EjdelM o

3T
I

Zj ny

ANl ek

7RI Akel 7 3

L
g

It ®A, $337]

33

=
=

[ = g |

S

71 A A (baseline) 2. &

=
=

37

Aol At

s

AlE R AR 9l

2k
=

Zk

&l

A GAl o

7

Z7EAr Al

SRS

ojy

)
ﬁo

ol
T

1000ms %t

o

ojy

AL

=k

L
L = |

tole Frtez dehun, o

Had ARl da A

2

AR At

el EA el ofaf At

ARHANE AL 2Fa sd o] Feady

w 3 FFA7] Apolgkol Azt

71 Sl 27

S

- 68 -
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The study of pupil size and eye movement

during deception using eye tracker
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The present study aimed to examine a change in pupil size and the eye movement during deception.
Participants were recruited for either guilty (25 people) or innocent (27 people) group and performed a mock
crime. After the mock crime, participants' pupil size and eye movements (fixation count and dwell time) were
measured during the comparison question test. During the comparison question test, nine sentences (two
crime-related questions, three comparison questions, four irrelevant questions) were presented on the monitor
connected with eye tracker. The findings indicated that the guilty group showed significantly larger pupil size
when the crime-relevant questions were given than did the innocent group while two groups showed no
difference in fixation count and dwell time. The findings revealed that pupil dilation was different between
liars and truth tellers, and thus, pupil dilation can be a useful measurement to detect deception and may

contribute to an increase of the accuracy of lie detection.

Keywords : Deception detection, Pupil dilation, Eye movements, Eye tracker
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