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B rRde 24304 AR T4 24A95EES 2 )Y 1Foz

e FAE A9 A7) A Boel AT ARMAR SR v,
B8 59 FEAAGARANE 2AF RIS GA Boh EW, gL 4
S0l FHAAAARAN B 25 AL w2 o) AFAelth agEz, o I
FolAE ZA% )RS BYF ) APtk Lol A AR o241y
A7 HARY) 29¢ B2 WA T AY FAFEE Aolo] BE A4 (volatility) 9
A 22T 72 HAS AL AE BB, BAAPS SR FAR
2 32 33 3¢ B2Y W 1) 37k £94ES WSS 7R w2
.

|o'1

ZRE0} Ausl AV HH ZAY ol B4 FRAY B4 ZARA,

F7t, &8 5 FEAAGARANAN =& (= (Pyr — P)/P, 9714 PE tAEY A
F)olA vYehe 542 8F 28 HEshe 7I3te] 3t ASEH T B Tl
ot Fo] X&EE= WEA RS (volatility clustering) AR Veldch HEAL £54
o] #AoA B 4t 3= MHolEg HFA JFFdEAe] vehe olfE
ko] Eate]l AL A3l o= AL K3t &, 2AYF E4H conditional vari-
ance)E Abolol A@/AA 7 EAFE ougitt. o]F E¥3}3l7] 93t Engle (1982)2
27187 =745 o]EAH(autoregressive conditional heteroscedastic model: ARCH)R® &
& AerEtTh. o] % Bollerslev (1986)7 Taylor (1986)2 Quksl 17|37 2 AL o]
AH(generalized autoregressive conditional heteroscedastic: GARCH)E @ oz 43519
ot s HEAY AEFE ok FAAIE A oA 43 583 S 3
. A& £ 43U AFAE, AHMIEZA SolAe A0S A5 dEe] A
£ Feeithr & & dok e, FARRS} AR Y AE FoAlE A
W] FAAYFTEEANAM £9E&Y Hho] FAGE 281 AFEM ¥R FHEER O
3ok 42 JAEAY B2 =28 & F UG

1) (136-700) A &4 A%F A% 5711 126-1 melefetm S oh ek S| g ARRA B ABH AT

(F24 % 9uA) SHATL), AFas
2) (110-789) 4] B27 £227 6 445D DHARIE, 37,

3) (136-701) A& Al AET 44T 5711 126-1 efcieta st o5 A d @ o Hetd7
(FAA 2 oy 5HQAF4), dF T4, FAIA R starkim@korea.ac.kr
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£ =AM SEAAENAA WdEHe Y3 6}71011 At 233 o
GARCHAEE wRFetuat gt £ =89 742 e 2o 9A 2ZqMe
ARCHE ¥, GARCHEHS 7hs] goksin 3ﬂoﬂz\1h GARCHE 3L #A33 7|
9 AFEE sk, 2/ BAHEES élo%%u}. 480 ZAAEE s,
5EAE 20059 19 3YHE 2007 129 314749 £ 796 B AFH ) 117)
F7HARHE, AAAAY AR, SA2H ], AL7E, AAF, T8, &2, o
A, A7, HEAS, GSUA)Y +98<s GARCHU?%OE AYge Fo o2
A3 Zolt}y. 2EL 6FA AAIER} gt

Engle (1982)0] A1Qk8k 447} P9 A71817 Z A% o] BAHARCH(P)) 28-S T3
2t

Xy =01, 07 =7+ Zﬁp i—ps (2.1)
p=1
AN, v > 0, B, > 0, {&} ~ 4.i.d.(0, 1)°) A {e} 9} {Xo—ps k > 1} FHolth A
(2.1)9] BEAo] 2312 F o] 733 FAHAFEE A (strictly stationary process)o] = 7]
A% WRFEZXAL Y1 B, < 1]tk ARCH(P)EHo|A B7HA S4¢ 29ksd th
=% 2ot

(1) {X:}= W% (white noise: WN)o]al thg-9] F2AF F4Hunconditional vari-
ance: UV)& 7}3th

(2) (¢t - DHAA7RA ] 287} FoAS o) tA]H 9] 2AR B4 conditional variance)-2
P

Var(Xy | Xk, k2 1) =7+ > _ B X7, (2.2)
p=1
ok &, AR AR B4 622 P9 BARE

oz 4 (21)oA9 ofoll HFT
A {Xi1,..., Xi—pto® FHEHAT
(3) FHAC= (B T, by < 1ol2he 23¢ w53,

(i) {X2}2 A7)3) A (autoregressive: AR(P))E3o| HI, A/ AT Tgr= e

AolA B ¥ e ZeTh
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(i) X;9 H=(kurtosis):= 22} (e;) =R} At webd, L3848 AFE
22 NMAAE AY X8 EEYs= AGEE2EY FAL BeEE 7HAA "ot

2.2. GARCH=® ¥

GARCHE ¥ Bollerslev (1986)7} ARCHRE¥S d¥kslAlzl Ao ARCHFR
o A% A AABS(L,5 k > DE 277 2PoR gee 42 5 1
{X,}= CARCH(P, Q)2 8< whechy &},

P Q
Xy = o€y, Otz =7+ ZﬂPth-—p + Zo‘qatz—qa (2.3)
p=1 g=1
A7AM, v > 0, B, > 0, {e} ~ i.i.d(0,1)°]3, €2 {Xip, k = .
4 (2.3)9] BEFAHo| ZAAA (strict stationarity) & WEI7] % deFEzAL
Zp—] ﬂp + Zq 109 < lojt}. o3 GARCH(P, Q)D?Séoi]A" 58

2] Rolh.
Y
1 X} ~WN |0, , 2.4
2 e ( 1”25:1%“2?:1%) 24
(2) Var(Xe| Xoop, k> 1) = 0f = ——+5 " di X2, (2.5)
k=1

1—Zaq

p=1

AN die A T dit = 30,00 52 /(1 T agz) 93 23SE Aolth
4] (2.5)¢} ARCH(P)R &2 4] (2.2) vl23ly E‘H, GARCH(P, Q
e A9 BRLES o] 8-319 tA|H ZAREA ofef njX)E oA A
A8 (Xi-k, k2 1) 9L 2HF 5 Ut
(3) =& {B(e)}AT ) Bo) /(1 = Y0, 0g) < 19 AL WE3}H,
i) {X2}&= A1713) 9 ©) 5 ¥ ¢ (autoregressive moving-average: ARMA(PVQ, Q)
FAelt}. 971A, PV Q = max(P, Q).
(i) X;9 B5E 2x3He,)o =R} A

Hell dAE 4EE ol8A Sl thetod Fan} Yao (2005)S Fa1s}7] vpadt.

3. ARCHE % T+ GARCHE | Y84

F < Liao (2005)& TSt Bopll A +8d AIAE Az 23 EH dig 7|&9 &
& AEsigled, 2+ A 7R AFES ERerth AAe dAtsd e A
=09, A A5 B4 /e A2y 28 ARl 2 7 F2d el



928 e, v, 139

th. o] &at AAEY FRS | thE AFEL2 EF7L AR QA 23l 71k Wy
o2 AFHEYT, SEA AAG(ARMA, ARIMA, vector-ARMA) 29 A3}l gk
Aol wlsA wlg At ZAF o4 AJAE A5 i3t AFE+= Otranto (2008),
Caiado2} Crato (2007), Bauwens2} Rombouts (2007) 5-¢] 920, o]Z oA BauwensS}
Rombouts (2007)& #o]x]¢t #Fojrz B =FoME 123X &7|F 3t} o] Ho
A= Otranto (2008), Caiado2} Crato (2007)2] F3*HE 718t x} St

3.1. Caiado$} Crato (2007)2] |3
“;—:‘ }‘] 7:]]&3&5 X; = {Xi,la Ce >Xi,ta e ,Xi,T}Q’]' X; = {Xj’l, v 7Xj,t7 . ,X]"T}O] 9,1_]7_,
Z+Z GARCH(1, 1) 288 w2ty 3ia1 &,
Xit = 04,161, Gf,t =+ /Bi,lXiQ,t_1 + Oti,10i2,t_1, (3.1)
Xjt = 051650, 03¢ =% +Bi1 X5 o1+ 5105, 1. (3.2)
Caiado$} Crato (2007)+ 2R o] 24AME 7HA = AAE A5y +HIE At o
I} & AYE B3t
SN SN B
dxi, ;) = (8:-8;) (Vi+V,)  (8:-8;), (3.3)

A7, B = (Bor, 0r) Vi i AAL ARIN B 2RSS BA-FRAY
& (variance-covariance matrix)©]t}. Caiado$} Crato (2007)8] dFolA= 4 (3.3)9] A
glo] A5 Fg0] AAE GARCH(1,1)BHA olx BAxQl o] 3t 2] Ao 11
A= 2] ket

3.2. Otranto (2008)2] 7

B7H-9] A]ﬁ]%(xl, X2,...,XB)°] %11, b= 1,,B°ﬂ tjste] Zz+ GARCH(P(,, Qb)
238 BerT . 3,

Py Qb
2 2 2
Xbp,t = Op, t€p, 1, Oht =Y+ E ,Bb,pr,t—p + E Qb,q0p, t—q-
p=1 q=1

Otranto (2008)% 3@Ae] AEA ZAAYDA(TL, T2, T3)E o]FolA £33} &L
A A3k et
T1. (1) B/AY NALAEES 474 2318 &, 7247 24H(UV)9] eEacos
Aasith. WA UVY 37 €22 UV(xy) < --- < UV(xp) et 8kA}
(2) Hop : UV(x1) = UV(x2)¢l AE AAZTL whek Hy i o] fe5EA 712
HA) e, Hpz : UV(x1) = UV(x2) = UV(x3)d AE AR o,
Hoo27t §FAA 71499, G, = {x;, X2} 2 & 3} 25S A4 €
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o oolle Hos @ UV(xs) = UV(x4)Q AE AR Hos?t 7145 A] &
oW, Hoq : UV(x3) = UV(xq) = UV(x;5) A€ ARTS. Houa7} 7145
A o™, Hos : UV(x3) = -+ = UV(xe) Y A AR Hpsol 714,
I35 Gy = {x3, x¢, x5} 7} B4E LT WY 22 AKs M 27
Gy,...,GsE THELL

T2. (1) TiolA 548 252 7 AAEARE Holi At geshe WF
A (time-varying volatility: TVV)9] L EX<Eoz AHE3ch Otranto (2008)
2 2 (2.5)00AM (3052, d7)/2& TVVE Hoska girt.
(2) T1oA Z& 2522 FA AAEES TVVZE 22 Ao met T19 (2)°
At o] AHAARE ool TIo) 1gAT A £FRE TFHh o
£ S0, T1oM G2 = {x3, x4, x5}°]32, o]E2 TVVY 2Facor Y
I w TVV(x5) < TVV(x3) < TVV(xq)ole} 312} Hp, : TVV(xs) =
TVV(x;)9l A8 24848 A28 1, Hys : TVV() = TVV(xi)7H
Z14E R FUtHE, Gy IF2 Gy = {x5}9} G = {x3, x4} 2 ]
Atk ol whgoz TINAY 2§ Gy,...,Gsx= T29 HAL &) 47
{Gi1y--,Giny by -1 {Gs1, .., Gsne } 22 L o] AL}

T3. T20l 9] 319} 285 Wel M) AAD AR TZ(structure) 7} 2 A& AR
o HF2FoR BETh 7N, PRI ATH: AL T 2ol 247 AAD

p=1,...,max(P, P,)% g=1,...,max(Qq, Q2)°ll th3}d,

Ho:vi =", {Bip="05}, {01q=024}

(o]}

% k<)

ig=d

Otranto (2008)= oA 71&3t Al 71X 9] 7Fd A A4 (T1-T3) oA 2F WaldFA A
TAFE ARSI, 27t A Qe BAIFY] SEEE Bl 95t RAAEE +9%
ATh

o
N

4. 2oA¥

48| e GARCHE Y T AAExIE 7o) B2
Fzo tig A AE aNsly 2R BEE e 3
Tz 3k F AALGAE, x; 9 x; 7+ 4] (3.1)3 (3.2)9)
a1 7HgskAt.

ZAF Eadoll HiE FAHS AS
7¥8t7) f15te] 2o APE s
Zro] GARCH(1,1)2 32 wr&rh

4.1. F2ZAF e FA4 A

Otranto (2008)°l4] A& WaldEA3E +/335t7] A% ALEE(A, 65, Gij, Aij) S
The 3} ol Aelshuzt B
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i1 9una 98ja

;o Yi Vi _
0 = ( 1-Bip—a;n 1-=0F51—0a5, ) - ( S g2 )’

0 0
G.. ov; i Oaii1
tj 0 0 0 a5(ij),2 Bé(m,z 66(1-]-),2
d; 0B;1 Oaj1
a8
Yi
Cov ﬁm o
2781
Ay = ’ ;
3 v
0O Cov ﬂj,l
aj’l
714, 0= 2717} 3 x 39 FhLelc.
ek T AAD AR, x5, x;9) FEAR BAF) oM (i), = dij),2) TSl BAF
wye
-1
— ! —~ —~ ~ / o~
Wi = (A%) [(Aclj) A (AGU) } (Aéij) (4.1)
o]

W AFEZ 19 ANAFREE SAH o g2 Ao mepd, £ eRolAE £2
2289 FAMS ERTE AUE

di (x5, %;) =1 - W/ 289 f988 (4.2)

sl

2 Aty 4] (4.1)9) FAF WP Hy: UV(x;) = UV(x;) & 2A87] 913 Wald s
AZkolt}. 3.2 2] Otranto (2008)9] A WA 7Hd AR (T1)H] xpo]F-2 1) 4 (4.1)°A
6;;} Otranto (2008)9l4 9] 6;;+= A2 th2 A Fo= v, 2) AFAA FHEA TlA
9} Zo] Al (4.2)= MAE 7o) AE # Y E (pairwise) VA B3 T ZHEAL 43
317 At

4.2. 729 $444 Az
5 AAGAR Zoll 720 T FAA A, do olelsh 2ol Dk,

do (x %) = (8, - 8) (Vi +93) ™ (8 -9)), (4.3)
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%41 RYAPA T E T A AL
True Series Scenario 1. Scenario 2.
Cluster ¥ 8 «a uv 5 8 « uv
1 0.10 0.50 0.00 0.20 0.10 0.50 0.00 0.20
2 0.10 0.45 0.05 0.20 0.10 0.48 0.02 0.20
I 3 0.10 0.40 0.10 0.20 0.10 0.46 0.04 0.20
4 0.10 0.35 0.15 0.20 0.10 0.44 0.06 0.20
5 0.10 0.30 0.20 0.20 0.10 0.42 0.08 0.20
6 0.10 0.25 0.25 0.20 0.10 0.40 0.10 0.20
1 0.10 0.80 0.00 0.50 0.10 0.80 0.00 0.50
2 0.10 0.75 0.05 0.50 0.10 0.78 0.02 0.50
i 3 0.10 0.70 0.10 0.50 0.10 0.76 0.04 0.50
4 0.10 0.65 0.15 0.50 0.10 0.74 0.06 0.50
5 0.10 0.60 0.20 0.50 0.10 0.72 0.08 0.50
6 0.10 0.55 0.25 0.50 0.10 0.70 0.10 0.50

AN, 0; = Fi, Bin, ug) ol Vi ivlgl AAY A2oA Q& AT Bk
BEAagEolch A (4.3)7F 3.129] Caiado®} Crato (2007)9] 4] (3.3)3¢] Ao]H-2
Vi, 7Y Ege]Reolth. 3L, 3.1H A AF g vk} Ze] Caiadog} Crato (2007)¢)
2 moAye] EjEe} 9 odrh.

3. 2ojA¥ A

A dFEAR0], 499 F AAE AEE Tl F2UR B4 thg A (dy,

Al (4.2) 7}}35)9} 2ol gk Al(ds, 4l (4.3) FxR) 71NN F 7HA] AFH 23
4 &1 8]& (hierarchical clustering algorithm)-& ©]-&3%t A#E AYslux} o}, &
AAE &g E (complete linkage algorithm)3} BF 3 d &a12]5 (average linkage algo-
rithm). 48 GARCH(1,1)& w2t R4z Eo] d,3 dyol mhet Aruht} Swzs) 2
QB E AE Yohiy) Aokl T2 T A Ao s Tesnh E 41004 & 5
S50l 27 12708 GARCH(1, )2%& 2k ARE 4450 2 67449 7
EE% 245 o] 4A=E ARCH 24(6)9} GARCH B2(a)E FH3] 23
sttt &, F AlE oA A A 2F (0l S84 He AREL FRIAF F4b
020013 = WA TF(L 0509 TrAR BAS D= ATt F
AolRe TAY B, 18 ALY YA T B4ES 59 L 4 Y50l F WA A
?437} A s g ed vis) 2§ W zkgEol Bt ¢ F2 A (homogeneous) o]k
T %4 gtk weka S84 (homogeneity) o] 28 ARERNE F2e) TYNL F7}
T 4 Qe T39 A4S got 8 £ ot ZF 259 ZEI7)(T)+= 500, 1000, 50002 1
?—%3}%1—’ AA ¥R 10022 nAsglew F AzEdd o) vg A9 5 #HE
2 doht F 2537 HE AE AEE AERES B3 golE Ut & 4.2+ AlUE|e
o} FEF 7] et AA g FoA vig AdE F #HEQ IHE A2 253V}
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F4.2: 2AAY oMY FHA FEFE(%)

Scenario size Complete linkage Average linkage
Tl(dl) T3(dz) Tl(dl) T3(d2)

500 45 27 41 28

1. 1000 89 38 87 45
5000 100 38 100 87

500 41 44 40 45

2. 1000 72 74 73 76
5000 100 100 100 100

d A7t dvht He A ushs A AEFES AL Ao+ F ASH
TAEH GaFol FAU0) A FIF AHAE Holu Jink. F, Ay 0] A&l
dAE 22377 371845 A Ik FE0 "7}6& ¢ 5 Ak o

A AR Ayl BEF7] 50009 Aol SAAAY] 2% T39 ARt & 37]
100091 732 Ahet A3h7} gl A7 A @dyol o3 diehs tha Aoz} Yok 27
T FEAF 24 ARE ol8F T1E owd THALH ueFe Assirizts a4y
A 1ESRE € ok 7 uA AURL sl %LZA Eél*é qAl 23717}
MRS SukEA A5SEE & ¢ AL 2E237] 50009 A7 &S TS o) F
JA 3 -

5. AHEEA

480 Me] RALYES AR o] AFolA ARSI & TR HIYHEA A
SEst gyt mebs, A olf4t AAGARES ol8dt F2AR
o A4 E 72 A AHE SRS 5 %lh AR EE TAEAE TPstuA} drt
RAFEAA L o] F 7HA] FREA EnEFE ARSI Y AT Akt &
A2 ga2iEe 2H4E A¥staa g ’éxﬂz}f—l 2005'd 19 398 ¢ 20073 129
31947bA19 F 7969 T4 A Ul 117] FUHAEERE, AR Y H, S,
AL718, AgAF, Fu28, A2, ohad, A7, hELY, GSAL)Y +
olgolt). ZHEAe) o]-4¥ ARCH X+ GARCH B9 33 GA ool #EA5Y
74 A7A Y FEE o183t A7 F (AR(T) 2F S 2k wWEtA 4 AAE A}
E9] 232 AR(7) - GARCH(2,2)& n33iglon 3B #dd 242 v, i, Fe,
a1, ag®t o] 58 B EA oI

39 512 2R AR 4 AAE A5 +9EY A]EE It 23] A=
€ Tl 2R ol Al 7 F2 A= Ui AEE =S5 lh
Zolth. SHAIY, FAAA BHNA BT, F, E4olgke 2 ¢

Exo] yehd 229 35 HF H’—D} A, 70 %E, XH?J_?P-:! ik
ol e 7I1g =l vd iAo s

A}
2)
FolA Fd7igel 71 & AEde

Me o[r
i o

—

HI
319,
o o
o
e
ul
30,
Tg‘ ;
[
uice
[
—
2
rir i
iR
>
2
{2
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° 1.Kangwon Land ° 2.Samsung Engineering ° 3.Woongjin Coway
S SD=0.022 / IQR= 0.024 5 SD=0.0278 / 1QR= 0.0296 S SD=0.0276 / IQR=0.0312
I 8 8

(=4 < <o

e e ©

o" . . Q’ . . . ? .

© 4.Jeil Worldwide Inc. ° 5.Shinhan Financial Group 6.Kookmin Bank

S SD=0.0217 / IQR= 0.0257 s 8D=0.0179 / 1QR=0.0201 s SD=0.0197 / IQR=0.0233

0.00
0.00
0.00

ot

w0 © @
= 5 5
- 7.Korea Exchange Bank ° 8.Hyundai E&C - 9.Keangnam Enterprises
s SD=0.0205 / 1QR=0.0234 S SD=0.0282 / 1QR=0.0325 s D=0.0307 / IQR=0.0329
g 8 g
o [~}
© © ©
g 2 %
- 10.Daelim Industrial Company 11.GS E&C
s 8D=0.0277 / IQR=0.0297 s 8D=0.0281 / IQR=0.0312
8 8
(=] (=4

-0.16

-0.16

A

3" 5.1 34 117 7199 A5 i A =R
2t52] HEA i3t FAFEE AAELE A+ ul, vlE BB X EH X} (sample standard
deviation: SD)$} AHE-9) ¥ 9] (interquartile range: IQR)o|t}. o] 22 FAAA T2 A
2 pAe ML 19T 1SS BAAA BRI Assiele duat. A, &
oA AFd 2o T T THEAY A= ¥ 519 AREEE WS
HA] ot

GARCH(2,2)2] 27)28& 2705 Akaike®] A M 7|&(Akaike information crite-
rion: AIC)3} E437 7k -454“5 St XY HARY S 7 AAYE AR AFs 2
b & 5100 A k. FHH 579 By FAHREZFE v A& o] §3ld
F2AF ZF2HUV) 3 73 ‘_D}-

v

P Q
D EDILY
p=1 q=1

Var(X;) =
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E51 AR AHEY @ 2232 0H FA23E(h @ =ax107Y)
Series ot ARCH parameters GARCH parameters uvt
B1 B2 a s
ZEd= 2.83%(0.013) 0.033(0.003) 0.097(0.001) 0.813(0.001)  4.96*
AddAU o8 7.345(0.003) 0.110(0.001) 0.794(0.001) 7.65%
LAFY <] 6.655(0.001)  0.029(0.006) 0.068(0.001) 0.814(0.001) 7.47%
ALY 1.725(0.022) 0.059(0.001) 0.904(0.001) 4.654
A 5.50%(0.100) 0.087(0.001) 0.036(0.039) 0.856(0.001) 2.62*
=923 3.685(0.014) 0.137(0.001) 0.768(0.001) 3.87¢
&3 1.015(0.010) 0.029(0.007) 0.946(0.001) 4.044
A A 2.94%(0.001) 0.168(0.001) 0.462(0.001) 7.95%
A7 8.10%(0.001) 0.087(0.001) 0.825(0.001) 9.204
2 =R g 1.195(0.030) 0.057(0.001) 0.929(0.001) 8.50%
GSAA 7.426(0.114) 0.055(0.001) 0.937(0.001) 9.284
7 AALARS) AYY HRARYORHE F2 AR Bl e £&9T oF wT,
NEu22E 9 89 WS g A2 B Aol 493 FARTE AL
¢4 Aok F, F2AR Bato] 0.0005KT AL 1§ 2 21§00 TR WEAo|
dFeg 22 JFdE ZFEHE, A8, AEEAF, %‘ﬂ-&fsg 2311 253y
o] XFE L, WFAHo] 4T3 & 7IFES B, HE7Id 281 GSAH FL= v
etk webY, £2 AR Hike] 2RAEA Avs g T ) Al :L*ﬂi Uehd 2
o2 J4g 5 o

oA fray 249 SRS A e TEA o AFekAc A
g o83l AAAZ FuelFe] 2AN ASH P
5.2(a)°) AA=ol gt 2B FAA Fehe 1Y
3

42 598 nezage
3% 5% 41904 589 Aok 4s) AL L 5 G F, F2A 200 gol A
© Y (FUAS, AVFEAT, ALY, FR LY, BIABLR)T 2 /192

A4, 9, GSA4, SR, $A7900], A7) TEHF A8 E 2
4 qdth Bk PARCR 4¥s5Y, A= AFFEATI AL AN FRAY
A A3 T YA GSAMe] 1 e £02 UEhgon Fd714e e 7]
ST R2AR B4 FA0) AU R Ao 2 vekyrh

£ 52(b)E T2 44 ADE o8 FARY WE2aFolth S YUY
BBl A4 FAG Yus) 2% OB T2E AT I3 ZAA= AY
%o 1 ohee) 02 uehsth. 2 5.2(a)o) UERE THEA 279 winE o A
2 98 250 ST 71980] T2 FAYe) B TILHANE AE FAT Ao

So] AICY] 23t .-473._‘?}?% o] ARCH(2)D63 0; 594_3}1 7¥ 249 Z%g}E A A
3] fFAFES & & Sith Otranto (2008)9] dAF2h= @ FatA o] ofd, W3] F 7]
7] A (pairwise distance)¥he AFA(7ME AR E THSA] R1) FHEAE T
sRomz T3 T1 A (LF AR o] o] AdFdA+ 1= A gsich
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Kookmin Exchange Jeit Kangwon Shinhan Keangnam Hyundai Daelim GS Samsung Woongjin

(a) F2AE 2209 FA4 A(d1)

L —

Kookmin Samsung Hyundai Shinhan Exchange Daelim Woongjin Keangnam GS Kangwon Jeil
o
(b) +x2 A Azl(ds)

2952 $AAE RS o4 THEA A=Y
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Clustering Korean Stock Return Data Based on
GARCH Model

Man Sik Park?, Na Young Kim?, Hee-Young Kim®

Abstract

In this study, we considered the clustering analysis for stock return traded in
the stock market. Most of financial time-series data, for instance, stock price and
exchange rate have conditional heterogeneous variability depending on time, and,
hence, are not properly applied to the autoregressive moving-average(ARMA) model
with assumption of constant variance. Moreover, the variability is front and cen-
ter for stock investors as well as academic researchers. So, this paper focuses on
the generalized autoregressive conditional heteroscedastic(GARCH) model which is
known as a solution for capturing the conditional variance(or volatility). We define
the metrics for similarity of unconditional volatility and for homogeneity of model
structure, and, then, evaluate the performances of the metrics. In real application,
we do clustering analysis in terms of volatility and structure with stock return of

the 11 Korean companies measured for the latest three years.
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variance; clustering analysis.

1) Research professor, Department of Biostatistics & Department of Preventive Medicine, Medical
Research Center for Environmental Toxico-Genomics and Proteomics, College of Medicine, Korea
University, 126-1 Anam-Dong, Sungbuk-Gu, Seoul 136-705, Korea.

2) Deputy general manager, Marketing Department, Private Banker Business Div. Samsung Securities
Co., LTD., 6 Jongno 2-Ga, Jongno-Gu, Seoul, 110-789, Korea.

3) Research professor, Department of Biostatistics & Department of Preventive Medicine, Medical
Research Center for Environmental Toxico-Genomics and Proteomics, College of Medicine, Korea
University, 126-1 Anam-Dong, Sungbuk-Gu, Seoul 136-705, Korea.

Correspondence: starkim@korea.ac.kr



