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B9 FA% HES AH37] o757 w2 (Summers, 1986) 234449 AEE YepFE WEA
(voalatility) o] HEfE 3}}st7] 98l w2 9 ool A% AfAtEe] F2138% (herd behavior)&
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Sornette, 1999; Lux®} Marchesi, 1999 5). oJ7|A Feld 5ol AAF SHH0E FAZE%
A BT FUR FAYHE BRI oW Aol S3ol 1 RSl FARHE W B4l
9]g 4= 9t} (Bikhchandani®} Sharma, 2001). 3] Cont$} Bouchaud (2000)+= th3x 2 <l 1]
3 23<l AF R (percolation model)& o]&3dto] FFAIFAA TAAs= 7149 F5 F2
Apo) Be gl 1AL ARHAT
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2.1. JId FFAAE o83

Chirstie?} Huang (1995), Chang 5 (2000)9] w2 Al Fojxs52] FX 2AH2 AAZF A A7
3ol o) &3HA At &, FAlddle FEd ARHE AR By a2 AE FApRE] AAES
AHE ZRE o] 83t AE FA37] wel A FoAge] A7 AXY FdW A5 AR
AXNA B 4T = Aok spARE Aol Rk Al AEH A (stress) Al7]olle WE FAAE
o] ZpAE4] AHE AR o3 AE ot7] Hrhe AT A4 WS EHste] ANE stEe 4
FS ZH Ho] A RAS9 £oBe A £EE ZHFE AL HolA Hrh ulea 2es
2 A ZEZE oA FHHd FeEo] WA AT 2EH A A7) 2 HASHA FHH, o]
Ao £E9] A ok Aol JA "t o]F Mo X Chirstie®} Huang (1995)2 7
£ F9+e7) Y3 Ak £F A} (Cross-sectional standard deviation: CSSD)E th23} Zo]
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/2
Tit — Tt 2\ !
CSSD, = (ZZ i(rie =) ) (2.1)
n—1
A7IA riE AR iFAY FEelY, S tAF n ZEEFLY £9dF FHFolth. Chirsties}
Huang (1995)-& F2|3% WS dorstr] Slal SlolA Foj= W ZEAAE FEHUSE 3}
= o2 3 ARYES 243
CSSD; = a+ B1DE + B.DY + & (2.2)
7|14 DfE tAR AF $dE0] B2 519 mEle Sud R X3k 1ohd 091 tiud
Folv, DY & tA "ol AF FdEo] BE A mele] Jubd BRo] fxshd 1ohyd 091 tiud
Folth. o] HuHLELS FAT A% 52 3t Aol FEldse] oz s FAAH A H|
3 FAAFES] FErt thEA g wedgith. &, Yuge] Ag /152 7 BAHCE {4
AL H (negative)?] S Zte A FeldEo] EAlchs 2oz Add 4 9k A, Iohd BFE

#3 (CSSD)7 18 Amol 3 2ATHE ol (outliers)o] WS FFL WA P& BAE
237 g WH S =2 Chirstie®} Huang (1995)-2 thA] b AoA A} (Cross-sectional absolute
deviation: CSAD)E A3ty

1 n
CSAD, = ;; 74,0 — 7% (2.3)

Chang 5 (2000)2 F2]3% =4& 13 Chirstie®} Huang (1995)2] ¥ 3= tfa o2 A 7|d) It
W Arj R A (BCSAD)E thas) o] Boj gk,

1 n
ECSAD, = E; 1B = Bon| E(Tm — 70) (2.4)
A7V Bi %} Be 22 i AT Al HigE B AT E, rn& A FAES, 22| 1o A= WE
ZE3 0 Yepdith. 9 r,, = 7o]W ECSADE CSAD$} Zolxt}t. Chang 5

sEeled] g £8S
(2000)& 4] 50189 4H2 (dispersion)& A1 7|th S0 8e] 4F F7HAS o AR FelgEol ¥
AT A% £UAEE Aolel FBAAT FA80] T4 289 QXS A AW $AEE) FAEH

o} ZA S78IAY 2358 Z4siAl dota F3ett. webA Chang 5 (2000)0 o) shd F2] 8% o]
EABHE A% the IARZEY A Aot TAHCE FoA0] Y £ g 7A "tk

CSAD; = a + M7 + Xoro s + € (2.5)

2.2. Lakonishok, Shleifer and Vishny W

Lakonishok 5 (1992)& 5477t 54 4 Azjxr 259 74K o4 542 s (3L vx)
EERLERNERSI RS Taazi 2 golat)

ST & Jdv S AT (FF o] HHE

LSV Wy ez vehy). wleba] Lakonishok 5 (1992)2 Fo]Z HE (quarter)ol iF2]ol| A WAyt
HAFTS AT = I ARE 23 Zo] AT

h B AF, 2.6

lmrs AR 20
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o714 Bi(Si)E iFA Al (=AY F, pre TR ¢ AR F B2 F suleAke] 7
o Blg, 283 ARE AR FEjdFo] EAEA & wl [B/(B 4+ S) — p|o] 71thA2}F A}
A Atk wEbA b7t AXE wile (S wE) £G4 R FejgEo] HASASS oulsitt. o
9} Zro] LSV 2 T35 57| §o|ste] Wermers (1999), Choe 5 (1999) the 720l
s ey AEA A4S A8 ZEA E8HAeH o] e H HA BANE ZEth 55
LSV 3ol ojatd Felase] A=rt 574 712 5t 4 wiAt (F2 wxa)) o o3l 24

ok

A o meat (B2 mEAb)e] SRR wig (WE) F2o) os 2AH 7
o] 2o LSV vhH2 F4] 7179 W% 3 e 7t I8 4 9t} (Bikhchandani®} Sharma, 2000). wle}
A Zhoug} Lai (2009)= LSV < FAs8te] ¢ FHElo] iFAoA W FelPess AL 5 A=

ohe A EE Akt

B;: 5 B; 5 B; 5 B; o7
Ni,t_ m B Ni,t_ N+ (2.7)

A7V Bii(Sie)= 174 Mg (M=) B2, 223 Nige Big + S &2 74 $ Add= Uehdth

= & =) T U MER = .
o e AR S ANAE Alole] RelWFo] WA AW 24 AL 745 ASAAT (o
Stauffer 5, 1999; Eguiluz®} Zimmermann, 2000) 3& AR5 o]AA o] ZAsHA HHA F9-3
FTIEY] HEAL 2318 A "k ofo|t]ojo] ZATITE Wk o] Hojis F A
Hs AR ohlet I8 &S MEdE EAT 5 AU+ QR-GARCH 23
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3.1. QR-GARCH 233 =3

Park (2007)2 $9E2] HEAS FH37] A3 gutdgdoz dg] 85+ GARCH (Generalized
Autoregressive Conditional Heteroskedasticity) =% (Bollerslev, 1986)°] £%4* 3]7] (quantile re-
gression) WS A&oto] £o08 X9 E95e MEAS TAl 4T + A=F Sk S,
o ge] FHAo] | Akel 27187 (AR)ZHES mhchy 7Hgshe GARCH (p, @) R8L thes} 2
SELERLS

Tt = Xt,a + (ZQC)ut (3.1)

047]/‘1 t=1,--- T, = 1,\_@'57 X = (177"t—1, te ,thl)/, Zy = (17075—1,"' ;O0t—p, |5t—1|7 te ,|€t—q|)/:
a= (ag,a1, - aq), ¢ = (¢, B1,+ ,Bp, 01, ,dq), & = opur LB up = HF 03} B4 1S Z=
iid. SEdFoth webA -1 AFZAAS FRPFE ¢ 02 R7)FE $AE 9 0 2AR 2
4 T3t 2ol Aol Ak

Qe(0l¢pr—1) = Xia + (Z{Q)F(6) (32)
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A7) Fi o) BEF50]0 0 < 0 < 10]th. o] QR-GARCH R&e] 24Fe t}g Has) BAS
WSk M ¢ = (o, )0l

Er(0) = argmin } _ po(re — 9(I', €)) (3.3)

AZIA Ty = (X, Z), g SvlE] 7222 Al d ol p= S4TSR ta3t 2] Aojdnt
(Koenker$} Bassett, 1978).

po(a) =lal[@I(a>0)+ (1 —0)I(a <0)] (3.4)

3714 I(-)= AAE (indicator function) o]t}

Al (3.3)Y BAETE FAs Hag LH(9)= 7Y &r(0)= A3
Jurgkova$} Prochazka, 1994). s}A|qt o] B&sre ujHo] E71517] wjEol vES
3} BAQ SIS = A5FHQ duEEoz2 QR-GARCH 239 242& 78 4 9le
t}. @wekA QR-GARCH B39 FAHXE Fo17] Asixle vAd 95 ALY S 33
= Y33 &eglZ (interior point algorithm)S 83+ Koenker?} Park (1996)2] d11e]&
g 4 Aok o] duE|FS ZrIe] folstar B3t HE =& FHES AT AR 2717 A
AW ETF QUEES LA o] drh £ A2 QNSRS PO 3] AA ARE
o] g3t A& Ago] £]5]Z MM (majorize-minimize) &1 2]5 (Hunter?} Lange, 2000) =2
RJIJMCMC (Reversible Jump Markov Chain Monte Carlo) &318]%& (Yu, 2002)& A8 4= 9lth. I
gt oldl dulEEL Int AR 7R oA ATHIL A ko R I E folatA] ok
A W] o AAR 0] A77F AW EE]EY ANEETE YR A= A7 Stk whebA] 4
(3.3) EHTSE 23 22 nE 71 4R WdgozA QR-GARCH B39 FAHXE £
S 72 4 Aok

sian Sl —7m/2+1
g <¢)p(¢><g.¢¢l PHD ot 156 > n/2
V(o) = MLSS(S‘“) Wk 0< S <7/2 (35)
—0)(1 — cos(S -
(1-6)1 _ (S-9)) 9

714 sign(-)E FETFE ¢ > 00]9 sign(d) = +1, oFUH sign(¢) = —1°] "}y 23 S &
AY 2Qlojn I o Z 1002 ARsH= Aol A A3t} (Gallant$} Tauchen, 2000; Park, 2002). B
A 2AY 2919] gho] FolxW A4t A o] EolA A u B4 droll HEelA 2F 3R E5HA

s},

3.2. QR-GARCH mde] 2/ A Felals 244

ARRY Meirhedel TASHE QuAQ FFol2e] oshe Agel BRI FAY A Adie] 3
R HA 0] Wstel 4ol Ee) WEAE 271 Hria AWtk SAT B mpoldE LU
o] WA H W FelBFol EASA e Agl sl ARE fdsE Joutt 4L 343 ¥
FAW FA £oBe] WEAS FPF] 2AA Gt A M3 2358 FastA Hn Ty
B AuE A 58] 93] WakA Brhe Al 2730l QR-GARCH 239] #9158 274
2 olg B AZE AW RAYT SPPS ARV 5, FelBFe] B FAAW S AehA o]
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AARdo] ZasiA Ho] 985 229 0.5 EYF (54 E 1=
2 #2914 (0.1, 0.2, 0.3, 0.4, 0.6, 0.7, 0.8, 0.
ofoltjole] 7|z 3te] FelFo] AL+ o]F WIS thy stetulE o o& S4E 4 At

13 [(ZiQ)(F~1(i/10) = FTH(0.5)*]
H“:_sgln{ F1(0.5)2 } i#5

5 stebviele] Holg AEE 2§ $E9 05 BASNN SHY WS v
=

(3.6)

£
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ol %7@% WSSl Aol WEEE T8 the FHA BASA 2R WEAY Aol B
ES AFS Asty AL Ao WG] A3 2142 AgHA wetA 4]

dasol Fol EAUES 4 hES L9544 S4E AFA Ao] W4 AFe Ho}
] A&Nsle oo FEel AYHL FAAE sty Bt 2 ¢S A7 9ok a8l
ol ke AU 34 AUAE Aolol] ol A= FelRFol PSR Bk

L Y

%
ol
%
k)
k)
-

N
N
O;

woh g X g N Az
X 2 g o

b
20,
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4.1. A8

ASEAS Y8t A5+ FFAYL ALlE (www.krx.co.kr)olA AleE+= 2004Lﬂ 19 2¢RE 1
20109 12€ 309 71A 9¥E #=H KOSPI AH27|9e F71E AMesgen & #=gke ¢
1,7437} ]tk f&%ﬂﬂ%i A Ale=+ AR IS, FIF, 23F2 ?tﬂﬂﬂ w2l 71 ?r

2 BA4E 98] KOSPI A3719& Al 71/ 2% (714, %‘%71 , 2714)2 & tro] 7S A
Hapglon 2 =EolA Xﬂ Hl 23 slelu|Ee] ZAA (robustness)% golsly] 9s Aulkr] T}
271U 7 aFol L3l 719 FolM AGSHA 4718 AEEig oy 7Y 2F0] S Ve
Db Qlelit 27193k 2l LS Alel 7R Rolrk R 7] w2 (8 ol 19
A3 A A= 134,336,995 BEA o] 2| 7E 509] F=EFolof= 6,222,000 vEA o] £33 thr1HY] A 2
4L B FERIE 5 e AZMEY J1F A9 4 719 Astgnh 2 Rk Folk 1Y
4.1, 4.2, 4300 UERIE SR F7150] 229 3497 o|F I AEi7} 3 depde HojEr

F7F AAEL dutr o2 B9kl (nonstationary) I o|AWE L2} &Rl 23] obg FAgolE 4
e I()AFoE dEA 37] el EXFAEE o] Hall tA 718} t-14]7] gl E2& AT F
I 2ol Aslsle] s ER AFSYLE F, TS 5B BIISHH 95 = In(si/se—1) - 1002
2 AojHrh

£ 4.1 WY F71 198 A8 EAY

A3 A Ao) 3} POSCO AdzEdd

E 4 -14.799681 -15.965770 -16.193833 -16.103934
Az 12.268329 13.758566 13.841342 13.976194
3 0.042961 0.067752 0.061611 0.142517
Rk 4.141613 6.381781 5.611257 9.337127
= 0.006427 -0.234194 -0.160139 -0.139811

A= 3.312783 5.059597 4.122468 3.353390
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£ 4.2 Q7Y F7 $AE VR FAF

SHEIS e ai A SPAlSF AT E
Hazt -16.149939 -16.251893 -16.251893 -15.995153
2zt 13.964347 13.959909 13.976194 13.874354
B 0.027238 0.086407 0.105952 0.015890
A4 3.465531 6.627653 16.641086 5.045232
= -0.311783 0.358446 0.220156 -0.112012
A= 18.337036 6.724648 4.850144 6.524543

£ 4.3 279 F71 #9482 N2 BAF

HEV e T A 71734 53338t
Ha -16.232089 -16.229864 -16.034265 -16.251893
E<l= ey 13.976194 13.976194 13.976194 13.976194
B 0.009238 -0.037616 -0.007622 0.039790
=4k 16.275878 12.531894 8.963689 10.575680
= 0.333224 0.144935 0.502660 0.283272
iA1= 4.151550 3.930974 4.109713 9.185814
27k 508 J1E FAY BAS AR £oEY BAL APAY 2719, SN, DG
o2 AW Pt gl Birgelt 271490 WS A Aoz 3A Erde @ 4 Uk B
o EUEA A9 F2 & () HES ERIAY £719e BF ¢ ()] HEE tehia glck
ot Ti719e] AF QubA AT L ool B Ms WSt Wl 2719 FL ool
o RgE B R guanh 47199 old WgL mBi R PFol £oE] WhY WAL §
W 4 ok M (Park, 2011)°) 98] 238 4 9ot
oA A T stele HE 7 A9EE F4F A Y, QWY £719 1F
0% ol & 449] Husglh o 43K HW 4 AdAS 95 Bestel 3 A4 Frlz
AL BAT ok SA T stebvle 23 Brol A5 A% AL AN R
o 74 Al 3 Gk

FeldEol st glom 53 Adubr]d F4 AAkse] B¢
& oA FEdE vhetulE SR Wl 247 0457502,

€ 27190l 7 3 “rﬂﬁﬂiﬂ Ty 710113}% ofl g+

o Fulee Astelnt. 7149 Rt 2

EAEA7} (fundamentalists) o] vlg-o] 231 7]%‘«1 TEI AeeE T4 ﬂﬂﬁzl—%tﬂ € A

9] Fejoll WgsA G e AERAT} (chartists) 9] vl ol Avtal 7St Fe|Pgol A=

271, RIS, di71de) oz s vehd Ao odd 5 glou ASRAd sid &

A% FefdEel 7Y, 2714, H719e $o= g e glet. od

Uelel 49 ARARAAS =LA wFl 6] FelgFel GRE wANL BE el o)

e L Jrty A o Qlrk. B3 FRF sRtuE FAY FEAAE B B w1

E

I‘

e

24 AASe] REWE A7 ARA Wk 9A A s Yea g shE 29 44462 7]

o] Felas W) Y ort BAT £ gl 54 AR RN Ae) R Fo|E HojFa Yt}

o] Zejz i okollA AW AW F4 AelArSe) T BE] Al A 2F F A el A7 7}
S m

WA w57 713 AlsHAl vehaL Q22 BEeHA Boja vk 3 FeldEY A4 o f 9
AAE EAS 3t7] 915 Felug A AE AR S 0]8-3F A7 4FE4 (autocorrelation function:
ACF)E #ato] Jejzz a8 2 Egch (28 4.7-4.9). Zej=o] ostd RE 2el8s siejulg
AAL Az ollA 27 e] vkl glow 7199 et TS oA A7) el o 7%t
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Abstract

Many of the theoretical studies have considered herd behavior as a source of the
volatility in financial markets, but there have been few empirical studies on the dynamic
herding due to the technical difficulty of detecting herd behavior with time-series data.
In this context, this paper proposes a new method for measuring time-varying herd
behavior based on QR-GARCH model. Using daily data of KOSPI stocks, this paper
provides some empirical evidence for strong and volatile herding among traders of stocks
of medium firms, and shows that time-varying herd behavior in traders of some stocks

has persistent autocorrelation.

Keywords: Herd behavior of stock traders, method for measuring time-varying herd
behavior, QR-GARCH model, volatility.
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