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Abstract

Purpose — This paper examines the effect of related party transactions on crash firm-specific stock price crash risk.
Ownership of a typical Korean conglomerate is concentrated in a single family. In those entities, management and board
positions are often filled by family members. Therefore, a dominant shareholder can benefit from related party transactions.
In Korea, firms have to report related party transactions in financial statement footnotes. However, those are not disclosed
in detail. The more related party transactions are the greater information risk. Thus, companies with related party
transactions are likely to experience stock price crashes.

Research design, data, and methodology — 2,598 firm-year observations are used for the main analysis. Those samples are
from TS2000 database from 2009 to 2013, and the database covers KOSPI-listed firms in Korea. The proxy for related
party transactions (RTP) is calculated by dividing total transactions to the related-party by total sales. A dummy variable is
used as a dependent variable (CRASH) in the regression model. Logistic regression is used to explain the relationship
between related party transactions and crash risk. Then, the sample was separated into two groups; tunneling firms and
propping firms. The relation between related party transactions and crash risk variances with features of the transaction
were investigated.

Results — Using a sample of KOSPI-listed firms in TS2000 database for the period of 2009-2013, | find that stock price
crash risk increases as the trade volume of related-party transactions increases. Specifically, | find that the coefficient of
RPT is significantly positive, supporting the prediction. In addition, this relationship is strong and robust in tunneling firms.
Conclusions — The results report that firms with related party transactions are more likely to experience stock price crashes.
The results mean that related party transactions increase the possibility of future stock price crashes by enlarging
information asymmetry between controlling shareholders and minority shareholders. In case of tunneling, it could be seen
that related party transactions are positively associated with stock crash risk. The result implies that the characteristic of the
transaction influences crash risk. This study is related to a literature that investigates the effect of related party transactions
on the stock market.
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O 7|UE2 FA9| AR7t Y& JHISHAH B0 Un,
ol2{gt X|HiFZFO|Xt ARl E=LIt7t 7|0l CHe 2ich
St X|HIES A= EXE HOICKHan, Kang, & Shin,
2016). Ot22{, RZ|LIZtet Z0| AMFF 2 B3 A|AHO|
Ogst Z7toMe XHiFEF7L D2t0jEd XHftx o A
o ¥z uXARF HEfE S XHblo] AFHoR HFD &
S oMoz IR0l ChHst XHiHE WAFSICHLa Porta,
Lopez-de-Silanes, & Shleifer, 1999; Claessens, Djankov, &
Lang, 2000; Claessens, Djankov, Fan, & Lang, 2002; Fan &
Wong, 2002; La Porta, Lopez-de-Silanes, Shleifer, & Vishny,
2002; Gwon, 2015).

AFHI XHE Atolof 12|17t Wdlst=E 4
OIAHAY H ZA2 X[HiX[R0)| mi2t 2Rk, QAHAEO
02 @2 AHAo| Aqst X[2EFT 2T = ACE 00
d4EX A X[HFEF7E 7|Y THK|of g5l QAMEEE W
7tsM0| Z7FstCHFan & Wong, 2002). SA|0f, X|H{F=F7}t
7|0l ofst SHBES 2 El= 42, OlAIR] & ZARI~E],
HESMAIAR SO| 8T 7|s& HHE +=SHK| Z5tAH I
O] ZYXt R X[H|FF0]| CHet ZHA|7F A O|RO{X|X| &
SlA| =ICkShleifer & Vishny, 1997; La Porta et al., 1999).
OfAlOF ME=7t7|FEC| 42, XHIFF7t 7| YAt & o
s2 XHIS0| X|HiSH= EHAIGALO| O|XTo 2N AU
o|lelg Helgtn Qe Aoz HIEQUCHJian & Wong,
). THOME X[B|FEFSO0| XpAS2| APHO0|Y S =73}
o2 EAX AHE 0|83t Us AR LIEH
AR 2to] AHzfol= AFo| OfjEa}t ofet ofLlzt
2, 254t S| XA, A5 CHof, X|SES, BHEX
CiYst 90| e, 0| & o2 0iE X o AHaH
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M S 7|HF Yo Dol St IS dARE 2AE
Af BARIARS] FF 8L R Z2 J4el JHelel XN S
o=, 7|gnr 2 AEAY U= X2 YolElch S

AZt Helfle RFUEASl AX[7F 7] 0, A 7=z
AZI1EE 7IYEE Stoa SEXNEME X EEMFXEO
SatA 8 2E Aziel WS SAISEE st Uk
OL SRAR Az FUT0] M ES| FAAGCR
SAED U0, FEH|HAHO| 2 &=0|C}

oHH, o2 H9| FIhgEi(crash) A0 ® MAXSZ Lt
EILIHA, F7I5E2 Xeist= 2210 s d5sk= +=
0| 2ds| O|F0O|N it FI7IFE0|2t AIX7E 2212 At
0| FTE 2l 7| LHEEESS 2 7|7t S QL0
SR Y= 2%, HEe EFFH0| B0 F717t 2HA
of ZiX|of Hlsi DnHWIE|UCH AA T o|22 FETH=
o2 LELHJin & Myers, 2006). 1A HMHATFSO|M= 7HH
ZA7YO0|B0| 2Hsto FItgEtE EMSIRE], A2l AFE
2 FItgEel yelez riz(Ql EXoM op|E B 2FY
Mg XSt QCHJin & Myers, 2006; Hutton, Marcus, &
Tehranian, 2009; Kim & Zhang, 2016).

olof & AF0ME EFEAX Hef =F2 7|gel &
=S5EHo| OfZ|H==2 At83t0 EFAXL Ha{7t Ojz24e
FotEE /"ol ofmst Fakg 0Kl X| Hm{E0Xt Sk
QA 91Z3HE0| Jin and Myers (2006)= MEO| EMAM 4=
0| X258 FIPIt SESt= HA0| XIF Lzt 2 ng}
RULE BHE AF 240|A o|F0X|= Lt HeiSat Ea
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TEAXE AHefol B2, HO7|0| 2YHo=z o|9s A
ZoiE Y = AUCE MEtM S2ARE 72 20| HE
5 ZSA A XEFFIE Ao S EE 7Hsdo| =0t
Ch. J3H, S8 & FHo=2 JAFL A= SE+BAK
el 2= SHFE FO|0|, 2HFF S| REXA AY
M= g7 alel dAS RiMStA msts| ofgiz Aol
Lt =2 A= olz{st A2l 2 =F¥Yo| nj2je =
e OF7[st= R| 2MStuA; Sict. S42tAXE e 2t
HAATRS2 F2 SFTAR A7t 7|”f7HK] 8 0| =
SO OXj= Fof s dmHEton, iy 7o Y= =
FYdo| ITHel FIRStEo| ojXls S0 CHshM= OHF
A3 B 8ith

Z713%e 1 2mIt HENoE Cizset e wus
Sof A2 & girts SF0| ULk AMEXRSS IEHE
o] LMILSMo| Tiztgr #Otk oLzt Ol CHef =2 =
20jE 27 AOICL F, FIISEUAYS FXQAMAT Al
22|90 EML|A0| EICHSanta-Clara & Yan, 2010). 7|2iS 4
It ZYRF OAl FrhFALIES 24T Bavt Yok Fot
o M30| 7|l XiaZE1t 2AKo 7| Eoch & A
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LSOl 2Lt A5] MAIZ|ofoF & ER80| /USS Hetsta
Xt iCt.
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A7 HHY| HtPE[X| ZEtE2E FIIL 2| JHK|ELCE
= ddEC O30 SREYs R SEEoE 4o|Chrt
AA™O| CICHEM, =AZtof Ao 2HAte|=0], o|if &7t
CUE FITF 4| SIESHA =ICHJin & Myers, 2006). 3
7158 {&(crash risk)O|Z, FI7F oS F2 FIHF=AUE
TUHOE FASH stE A™e Kot ol SAHEe H
TEE0AM 22| N2|FE0| X[ =ZE0 iDL T
BEE YR FeCE FRYS LIEI=0, B o 2=
o WMIsE0| 7tE =Lt F, X0 NE|RE0 siHsH=
FotEEvid2 AEAIFO AOM e =E0| 1 o=
0] o2 flgelh, Moikls 42 Ujf ¥2 FsYES
HOFHM EXI ZEEZ|Q0]| 2 EtAZ O|X[= fI™o|Ct A
Ch7b Fotgesid2 HIOEY 228 20|z fIYe=R COhZ
SHE Sl ZAAZ 7t it olo] FIHEE -2 AEE
XREL| EXOIAEE Al S2% 12{ArEo| EICk

ohH, 22|Lt2t B SOtAloF 7| EQ| 42, ARet X4 7t
N2[=7t 0, X|HIFEFIL oJAAFo| M2 ER2 X|HiX|&
of 2l &S5t oAtA™ R -2 o] AR X2t
S0t BESH= §20| UL ol2fzt &2 X|HiFEFE S X[HY
FFo| X ool U FdYAIE 7|YGIHK|of vtete elAHEE
g O{X|E ECHFan & Wong, 2002). O|& =0], X[HIFEF
Aalel EX Stofl U= EF AYAR RE O[FS= HWES
B AUEF0| 0|9E Hlstn AMo|dE =Y o= ULt
(Shleifer & Vishny, 1997; Claessens et al., 2000; Johnson,
Boone, Breach, & Friedman, 2000). E=2tAXt 7t9| e
AUFZFTL AEHMoz ZAl A SHSH7| ofF@7] WEo X[uf
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FF7t 2E O[] ot =2 28317| 80[5ICt

JI2Meg X[HFFE Xphle| AMEO0[Y =Tl et BHAE
7|GUEEEI AR 3Ele AE2 X %2 AOIChH
Verrecchia (1983) YA| X|HIFEFT} 7|20 BA|=FS S
= 40| ACtn =035k HE QUCL 0|0 oA 2|A7|E2 S
IdEHZ WAISIALL 7|PS HEMSRE X|HiSH= 7{el0]
FHAX H2HE Solf 2L 0|52 FE JtsdE QX
St ALY S ZNSHEE wdstn UCH L E42A
Xt Hefel 22, B FHDH0| HEMES FMAYSE FA|
o Qlof, FEH|EO| =2 A™o|Ct oo # gtEs E=
AR He2 oot R ERHE0| FIFEHEHYE ol
Ao g O|&stH Ch3at 20| A7HEE At
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| 9tk S4EARolS R|HEIAL S22, A, of
ZF, CfFzel FH, ofFF Jjelagel 7/g, Fo AT,
zQ AEHO| FoIH S0| SjEt SmAKtete Hajs
712fo] olaist SRSt fE, Y, A, Ciol Sof
Bls o AeEA ZAleRIt mECE O|F LaY HS 28
Z=gl Z2jo| HuE + don, By TXE Wi =t 2
ATOIME FAAGoR BAIE QY SxEAK OiZ, of
9, 7|EQl, J|EtHI HEE SHRAES|AREol3| o|EH
O|A(TS2000)01 M =ZEIRCE SHE, S4AR 72 2
5, J|Efolnt J|Et|80| AK[SHE HISS 02 we ot
OfLIEl, 1 Lh8O| ESH SAE|xl 23 UCk ofof £ o
oM OhE Cje| ofZ I ojR 2ol o] AX|sHe b
Foz 7| SABARAY £FRPT)S iolsitt. Maty
RPT 2t0| 248 S422% 72jz o3 cf2l b8 U &
B 2EUNo| MrjHoz &2 7|gee onfsic

T oo

3.1.2. FItgE

2 A7o| FHQl 7ol EEAXE Aot ol Ft=
WMo DjxlEs @3 ABSAR, BHEsel Fo1g ¢
(CRASH)Z F7Ia% £ O E LIEt= CD[HsE 4
SIQICE Mo =Z CRASH Bt 7|2 E{(firm-specific)
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CRASHE =d3}7| fIdiM= BN, 7|9 &7 FUAE
S =Xs|jof SiCh £ R0|A= Kim, Li, and Zhang (2011)
o| HHHE 2t ofzHol MAIE =™ (1)2 0|83l0] 7| Ew&
Z74ES FHACL MM B&ES 4,2 N7
FAo| =SS LEIUN, SEHS0 4, ,2 ST
7HXI7tE A|ZK|4=(value waited market index)O|Ct. m, j, t=

i
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Vit = ;T Bu%n,t— o+ ﬂ?ﬂm,t— 1+ ﬂaﬂm,t
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1o BIHAMAIM FHE TR €, = AT S
Mg Fl 71 SRl F =452 FES AoTh HISK
ZHell(non synchronous trading)E EXst F, 7|18 E89 F
LSS FESIAA JH7ES AERIFE +27|2H t+27]
TER| Ao ZEHSIACHChae & Hwang, 2017). O ==
E 7|y £8 FU29EL i YBE BEE 20iF7|
20j| Hutton et al. (2009)2| HHHS 2} 12 st 5| AHH Cf
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F=oZ MM CHHutton et al., 2009; Kim et al., 2011).
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M(logistic regression) Z2&0|C},
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2 g9 JM4E™E 2t 8 BMHss EFTAR A
#E LiEHi= RPTR==O|CL M2tM RPT2l A=l ol1gfo|
SAMCE RoIpt A(+)Q| US ZIRICHH, ETAKX Al
TR 28 oY 7Yl F77t 2 Jtedol Arctes
&2 Aol JHdo fetst= ZAnto|ct

FE MYATFOIM FotEE W0l g2 O)X|l= A
2 g%t HEZ2 SHUEsE 20| =&stGICKChen,
Hong, & Stein, 2001; Kim et al., 2011). HX, EXIXIEQ| F
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7I580| =2 HE A3l +AEHSY(SIGMA), A|FEF
HIE(MB), FAHH|E(LEV)S =St 2, 7|2 (SIZE)
7t 258, FAFAE(RET) 8 XHUO0[YE(ROA)0| =255
F27F 28 80| #2802 0|8 2o ZHSIAUCL

Ot2d, tAE0| S2AK Hlls sHIHE=t o Xt7|Qf
F7hag flgo dgs 01E 7590l =t FaE0 S
2 OXls QoS0 s 243 MAATSES UHZ t+14A]
o2 FIIZEE =M ALESICHHutton et al., 2009;
Kim et al., 2011). 2 A3 HA| 0219 F7IZErgntel ol
WEAE Hrop Yebs| mofstuxt 40l E42AX A
of H4-E Zgol BE SEESS ATEENM 717t o
o H71e] FFX|= AHESHAULE

<Table 1> Variable definitions

Variable Definition
An indicator variable that equals 1 if during a
specific year, the firm experienced at least one
CRASH firm-specific weekly return falling 3.09 standard
deviations below the mean of all weekly
firm-specific returns for that year.
Transactions to the replated party divided by
total sales
An indicator variable that is equal to one if a
Tunneling | firm reports losses from related party
transactions.
The change in average monthly stock turnover

RPT

DTURN
from year t-1 to year t
The standard deviation of firm-specific weekly
SIGMA )
returns over the fiscal year
RET The average of firm-specific weekly returns over

the fiscal year
SIZE The log of total assets

MB The market-to-book ratio

LEV Total debts divided by total assets

ROA Net income divided by total assets

it firm, year
33 HE

B QT 2009FRE 2013E0HK] |RIFSHAIR AT

719E SOM EF2AR A At=27F =8 7tsS 7IYES
oz SICE 1238 AMERISE oFgsien, 587(|Y

=2 MQSIRCL =87I¢=2 42, Et YTt XEXEQ
T0| MolsiCH= 20| UCL EFTAXL Az A xHF
AEe 22 oA AELs|  Of|o|E 0| A(TS2000)2t
Kis-ValueOj|A| Z=ZI3}QCL XZSHo=z 2598719 7|¢-9=
HZ0| 240 ALEE|RALCE

4. ASE0
41. 7| XEAZ

<Table 2>& £ 91700 ALgS FQ 450l 7|£E7
Y2 QO o[tk & gi7ol FAuAL Fri3e wuols

£ LtEH& CO|#s(CRASH)Z, T#0| 0.09939FZ L}ELL}

2587 7|Y-Ae7t FIHEEflEs B AS =5tk

SFEAR Aol #2E LIEH= RPTES= 7| TN Of
ZlCiE| E2AX o 2 OjRSA2| 0| XX[St= HIF
oz ZHoU=H, BTU0| 015312 LIEHLE EE27|YS0
SHEH| 15%0| &3t 22 EFAX HHE
dn Uee o + Utk
<Table 2> Descriptive statistics
Variable N Mean Median 3:,?:;;: Minimum | Maximum
CRASH | 2,598 | 0.0993 | 0.0000 | 0.2991 | 0.0000 | 1.0000
RPT 2,598 | 0.1531 | 0.0231 | 0.2440 | 0.0000 | 1.0783
DTURN | 2,598 | -0.0003 | -0.0001 | 0.0145 | -0.0625 | 0.0655
SIGMA | 2,598 | 0.0762 | 0.0711 | 0.0181 | 0.0568 | 0.1098
RET 2,598 | -0.2987 | -0.2571 | 0.1378 | -0.5627 | -0.1631
SIZE | 2,598 | 19.7939 | 19.5167 | 1.5175 | 16.9902 | 24.0007
MB 2,598 | 1.0820 | 0.7821 | 0.9422 | 0.1933 | 5.7838
LEV 2,508 | 0.4310 | 04286 | 0.2008 | 0.0336 | 0.9332
ROA | 2,598 | 0.0232 | 0.0321 | 0.0883 | -0.4466 | 0.2192

Note: Variable definitions: refer to <Table 1>.
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<Table 3> Pearson-correlation matrix among variables

I8 Defs ChEE HARNE A
gHol ame mops 2t

£ A

RPT |DTURN|SIGMA| RET | SIZE | MB | LEV | ROA

CRasH 0.0049 | 0.0600 (-0.0070] 0.0082 |-0.1668] 0.0381 | 0.125 [-0.3560
(0.8047)((0.0108)| (0.7199 |(0.6779)|(<.0001)((0.0519)|(<.0001) |(<.0001)

RPT 0.0115 | 0.0539 |-0.0696|-0.0246-0.0296 | -0.0454] 0.0463

(0.5588)((0.0060)|(0.0004)((0.2096)|(0.1310){(0.0206)|(0.0184)

OTURN 0.0929 [-0.0893-0.0200{-0.0904| 0.0069 [-0.0328
(<.0001)(<.0001))(0.3079) (<.0001)|(0.7270) (0.0950)

SIGMA -0.9971-0.0467| 0.0368 [-0.0020| 0.0599
(<.0001))(0.0174))(0.0610)|(0.9204)(0.0022)

RET 0.0483 |-0.0368 0.0027 [-0.0604

(0.0139)|(0.0604)|(0.8924) (0.0021)

SIZE 0.1395 | 0.1988 | 0.1067
(<.0001){(<.0001)|(<.0001)

VB 0.0554 | 0.1018

(0.0048)|(<.0001)

-0.3820

LEV (<.0001)

Note: Variable definitions: refer to <Table 1>. Values in parentheses are
p-values.
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<Table 4>= SAX A2l +F0| F7HFE 240 of
ol Je2 O[X|l= Al &z ZX[2E 37E4 2ok
EEAR A2 +ERPT)2 MEHES FHo2 SAE &
FUAX BEAHAHSY X oA SHel &2 7Y A of
EYOZ Lhr o= FFSIAULL oiF 40l 25 S+
At AHejel =0 =5 2bfeity. SHHSQ FIEEad
(CRASH) gl LYOIRE LEIL = CO|#s-0|Ct 2o £
FEAX A2 =F0| 25 F77F SETICHH RPTO| A+
U2 el U= 20FE Aol

EX|AE 3 2MZA0 RPTO A= Zf2  0.508(wald=
299772 10% +=Z0M SAH2=Z FSIRACL Ol E+
AR AHel =27 SrdeE FREE2z A%t FotgE

arsiCt.

<Table 5>= FHEES EHE2 7|90 Z2my|Qoz L}
= 2, Yo E ESIAX Ao E FISEHEEE AT
st ZAuto|ch. EMZn, HEZ J7|YSel 49 RPTS A=
20| 0.999(wald=5.1849)2 5% $FO|A K98t Z{o=Z LIE}
Ch. Ol HEZQ| 42, XuFF71 AMXo|dg Skt
2010] £3 7|¥o| X2 |8 7tsM0| =Lt A2 9
Ojstct &, ETAX HYZ Qs =42 U= 42 HE
H|CH&EO| =0 717t S 7ts40| &2 Ho=2 HEHEICE
otH, =24 7|0 M= SAHEQ |82 =QlsHR| Zatg
C}. Z24o| A2, HEdn HE0 ETAR 7te| AHzfzt
oM SR H0| =Lt O3, Z2T2 L|EAYE &
b Ol M3iolats S-AQ St HtE|a 2, ofzfet 2
op7h L2 Ao = siAEICH

sC§

rokrr

X

ol d5E Aolgts 2 Aol 7HEE XIX|SH= Z1to|ct FIEAo ZAits SEEAX Ao WE FIHEE0| £
FEAX A2l A0 wat AEHoz LIEfE = ASS
<Table 4> The effect of related party transactions on stock crash AARSICE =, E2TA X0 HE SOME HEl2 E3f A}
risk AZH S e HR, sjYrIel UL 3ste 5 RjE
CRASH, , = oy + oy RPT, | +aaDTURN, , _, + g SIGMA; AN BEEAOl Aot =g 5= QUL
+oRET, , | +oSIZE, | +oMB,,
+ LBV, +ogROA; e, <Table 5> The effect of tunneling and propping related party
Variables Coeff. Wald 2 value transactions on crash risk
CRASH, , = oy + oy RPT,, |+, DTURN,, | +o,SIGMA, , _
Intercept 5.397 5.2295* SR peer et
RPTp T e +oyRET,, , +0,SIZE,, | +0,MB, _,
- : +o LEV,, |+ ROA,, | +e¢;,
DTURN 6.231 2.5131 - . — -
SIGMA 60.196 12261 . Tunneling = 1 Tunneling = 0
RET 8.132 13015 Variebles Couft. | WA X | o oo | Wald @
SIZE -0.576 77.8743*** value value
MB 0.167 4.9493** Intercept 5.006 1.9198 | 5.588 | 2.9945*
LEV 2.894 46.4194** RPT 0.999 | 5.1849** | 0.195 | 0.2115
ROA -6.160 72.7952"* DTURN 3.744 | 0.3884 | 6.808 | 1.7107
'”sustD“mr_"'es :”C:“jej SIGMA 148000| 3.3031* |-2733| 0.0013
ear Dummies nclude
vodel i Pseudo R 02268 RET 20.670 | 3.7036* |-0.854 | 0.0074
odel Fit Likelihood Ratio 3813704 SIZE -0.688 |43.4747***| -0.491 | 33.0879**
Sample Size 2,598 MB -0.038 0.0927 | 0.276 | 8.1899***
Notes: ***, **, and * represent significance at the 1%, 5%, and LEV 2042 |21.6250%*| 2.772 | 21.4616**
10% levels, respectively. - -
Variable definitions: refer to <Table 1>. ROA -5.653 |29.9282 -6.909 | 42.8507
Industry Dummies Included Included
4.4, =72 Year Dummies Included Included
Model | Pseudo R 0.2524 0.2403
FRENOM s SSEAXAR Z7IgS  E 23 (tunneling) Fit | Likelihood Ratio |  198.7639"* 214.7138"*
7|90 T2 (propping) 7|¥o =2 E=SSLCt Cheung, Rau, Sample Size 1235 1363

and Stouraitis (2006)2 E4-ZHAXL Hel|l 24 A, E42HARX
HelE Sl =S Y2 Bt 0|92 oMl BRE =
Foto] od 2ert Atk At H ULk FHEH2Z,
FAXRSl OiY X 7|EHH|&2 0| ofE o 7|Et
g =MShs ER, oie 7182 SFUAR HAHE SO &
22 24 == o, ol HEYol2t stttk HEde ozs
X[Hiz=zEol APqolelE 9ot WROIHIME 24, X|HiFF2
HABAL X2 M7pRl<, X|BiZE0 o5t 7|FRHite| /&,
FEE, AU dUEY SO| sfIElLh. Z2U2 E5EAX}
ool OiE 3 7|Et=9fol ool oY Sl 7|EtH| 82| e
St 822, EFEAX AHHE S 0|22 Heildte dE=

)

1o Jm A

Note: ***, **, and * represent significance at the 1%, 5%, and
10% levels, respectively.
Variable definitions: refer to <Table 1>.
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ot Fakg 0|X|= X| 4EQUACHL FItgE0|2t DEIHE o 9
H FI0F 4% "HolX|= dge LZ=Ct 7|9 Cist d
It FAMA MOE SHILof JAX| Y2 82, Fhe 2
ol JHXjof vl =AH FELCE 70| SIHsH| THEMH
FEE, & H3 HEE2 SHE(CHL AAHE0| 0|28 =4
Ztofl Ao MX|A otAQIG|, of mf =A HAMEof UAE =7t
7t 2439| stafetA| ECiJin & Myers, 2006). YA ATS
2 FIZEC Qoloz 2|9l EME XFSHIACHIIn &
Myers, 2006; Hutton et al., 2009). ZAYX}I7} APHO|QE =
Ste APdolM FE SIHE XI9AZ|e 8<%, F717F A 7t
K|CHH] =A FEE FIH7 6k 420| 2o A
o|ct. MAHTSO0| F=Fe AYAt 7te| CHz(Ql EAX|of =TS
0] FIZE WS 2AT O B, 2 SFoMe= X[HY
FFQt AMFEZZIO| T2 IEMTE FRELD e RE[LEe
A2 BtgsIo, EEAXE Helet FIHEEe| 2HAO] CHsk
SN 20X} SHALCE

HAEZ0ts of2fet Zoh RN, EFTAX Hele FII=E
fi=ol Folot A+l &2 0K AR LIEHRCE s
Zit= ESEAX =F0| /IS KHiFFt ApFFE
Zto] FEH[C{AO| =0t F7IgE Y”0| 75t AR
siAME £ UCE W, HEY 7|Ye| 42, SFEAX Ay
TRt AESLE FIP7L S AR LIERICE BH, 2
4ol 42, EAX Aot F7EEE Folot #EdES &

A Xol= A2 LIEfRLE Ol= WRAIZ #HHE S &4
A

4

[

= JELFE FIPF S 0| SHES 20[BH;

= g7E H2|HE % 2 ERHY HEXZ Ea
AX HeWE RIFOIACE FHof Ciet ~x7F E2] 2450
oD, 2AFZ0f CHSE B B MEH AARO] HAXHSR
LAFOfT MT=I HE| RE|LEte] 3R FFet 7Y SRt
7ol CHe[QlZNECte X[HiZFZ S AoiEER ZHo| C{2[2l=
Mot S Aok P2l 7|gse g5 MANA FA
2R7F ASE0f AL, sig FF7t Gt XHHE dAS=
0| Ut odd D|A7|E2 S+2AR A7t FEUF AN
of &X7h ATt B, 7|YS2 olojg FEMFHE X 2=
MEMEO S4=2A S 2 Hejol Y2 SAlt=S 7738
St QUL RO SE2AXE Heol| et =4 A=EHo| XME
o FHAELR JAIEL R, J2 2FRFY0| 2 JHO|Ch
oo 2 A= Olz{et ExTAX = Qlot YEH|ES
AHEAIES EOM ZAStOAL SIRACE. OFEIER| S4-2tA R}
et F=ohaEtel Ao oo ASet A= glon, = At
ZUE Soff A=A EXRSOA 712 FAF Al SFEARE
Heff 2 BEE UBY| 12y Eet USS A=stnAt o
Ct. OF22] HAIE=0 F7HE8t 22 AIZ0|d vids X
StUAL SAXE 2o CHSt &Mt LO0| SA|E=S 2
el gHI7L ERsE AARICEL SAM = g9 Zie
20| Zash 7|YSHAH EFBAR Ao ME FEH|
S ofastuxt =g 7t ASS MABCL
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£ 070 440l CRASHE 7132 w0IRE Lig
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ROl SICt. Chen et al(2001)2 X732 80| =242
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