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Abstract

Various computational methods for obtaining volatilities for financial time series are reviewed and compared
with each other. We reviewed model based GARCH approach as well as the data based method which
can essentially be regarded as a smoothing technique applied to the squared data. The method for high
frequency data is focused to obtain the realized volatility. A hybrid method is suggested by combining the
model based GARCH and the historical volatility which is a data based method. Korea stock prices are
analysed to illustrate various computational methods for volatilities.
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3. A2 7|8t Y 93 J|ut ghH

— od
3.1. A= I8 YY: JAH HSYL KIS 0lSE2

| thek 714 qlol AAY MEET +IE ARE o] &sto] AsAS FAS= Akl 7Rk HR
1 oz = JAPE M5 A (historical volatility) 3 R 47150]% -g—a’-(EWMA) o] 9t} OﬂAPG
4L A 7AEY ¥3 et Aoz vletA vbEE Aozt A7

2 7YES o]83to] tAHolA Y] MEEe etk el a3t 2o 71]{‘}?}3}-

k
1 2
ht = E ;(T’tfi — T)

PN kAR A7AAS] 2T £0F KAE ol§dtel ANstE 7o 21 508 ERFFO|TH
K oA SHexel et welshe B J1gke] 2ebdth AubHoE AR Wk = 5), I 2
W9 (k = 22), Al & B (k = 66) Wol ol§ ATk ANA WEAY B9 LesHe A 713l wet
grol @ebA7] Bick. weSHe BA Jke] AW AL SobAL} H 2o W) JFS & WA 2
@ 4 93, mshs T A1cke] ob W Ao AT T MISAT D7 BAT 7hs ) ek

A5l ERFS AN WEAT B E A 21 £9F B ohlel HA) WEHE Lol
s PHoln thewt 2ol 2& 4 ek

tA1e] MEdL B AR A s @ A A 2O £9E9 Alwel doz Altgnt o7
AE B AT 03 14b]9) e zteth dibE o= A2 J.P.Morgan k2] RiskMetricsoll 4 Al
8= 0.945 o83k Hiz A A MEdel o 2 vise €0 o] e AR WEde 4
@l HA9 WFEH FAES Al LBEE A E AFHLE oA HZ A5l ¥ w2
HISS 5 WHoE WsAdes #4H. H2 A5 9 g2 Hge 77 w2l A9 =E el
FLA TS FE A AEg0l vls] iAoz WEde 89S & Aste Aor dEA 3
ok 9714 2712 A HEE S ARA 7 2 o8 h o] W = BYg TPdsA o
o AL WEEH 2 £YE ARTE o8] MEEe AEdte] ¥ e TPEsE AET v
WA oA v Al WEAS oSshe vlolle dAI7F ltks @ el itk (Tsay, 2010).

3.2. @¥ J|¢t gi¥l: GARCH 237 T-GARCH 23
Bollerslev (1986) 7} Al Fet tix A Q1 A AQE W54 ¥ GARCH(p, q) 2382 th234 2t}

e =Vhier, hi=ao+ Y e+ Zb’jht—j,
i=1 j=1

bS]

A7 ag > 0, a; > 0, B; > 001, {e;}= Hgo] 00] Baro] 19 iid B o) S mexea) (g,
Bi) < 1]tk <4 GARCH B3 ¢t FAZE HAgo|ng 27 £0F r ] JAAL r =

E(rFi—1) +6ti %“*93} tARANAM Y ML eatds A WAsded o) ArATh 413
o Algel Welz wels m AAle) WEAC] LAge] HEE AL vAA skov] Mg e o
WA &I} (leverage effect) & EFH 0 Z e Xdrh= ©do] k. €xR 3 GARCH(L, 1)
28 o3 2

—+

e = Vhier, hy=ao+aier 1+ Brhi1.
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tAI oA WSS 3 Al A9 LAY AlFH & AR A WEAEY Fer 7 4 QUrh ®
FAY v AALS aF e g Brdsly] Y Rabemananjara®l Zakoian (1993)& th&3} e T-
GARCH(Threshold-GARCH) 23S #] ksh<ic}.

et_fet, ht—ao—i—Z[aﬂ 6:1) + a2 €t i ]+Zﬂjht J

047]/ﬂ ain >0, aiz >0, B > 0, € = max(e,0), e = max(—e¢,0) ]Tﬂ— i1} apZb o 7
< 7oz FdEY A5 £9EY sttt et WEdel vXe dFE thEA B 5+ A
5]“4 Hi A S W9 e 4 A Aok A0SR apZt ankitt 2 32 7} Ae A7 B2 ole
FTIEY ARt 59 stete] WEAd nX+ o] F& vk AW ER EIE W
Aoz B 4 gt o714 an = aed T-GARCH 23 GARCH 233} 24 =t} a4zl
T-GARCH(1,1) 232 t}&3} 2t} (Hwang¥} Basawa, 2004).
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Figure 4.1. Model based volatility and realized volatility.

RV and Historical RV and EWMA

—RV -~ Historical

Fadk
by

900 1000 1100 1200 1300 1400 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Figure 4.2. Data based volatility and realized volatility.

WA 27 $98E A4 $ GARCH(L,1) 243} T-CARCH(I,1) 58S 233 2e 23}
£ st 2k o7l AR {(n)o BF 7 o= 00]n AIBAL Hold] gomE =AY Pz

E(Tt|Ft,1) = O‘QE/K‘] Tt = € =/ hies©

GARCH : hy = (1.3165)10™° 4 0.0658¢7_, + 0.9194h,_1,
T-GARCH : hy = (1972)10"° + [0.02201 (/)" + 0.115786 (e,_1) "] +0.92924h,1.
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Hybrid and Historical
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Figure 4.3. Comparisons with hybrid volatility.
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Table 4.1. Correlations between various volatilities

RV GARCH T-GARCH Historical EWMA Hybrid

RV 1 0.66601 0.69320 0.67919 0.66488 0.68171

GARCH 0.66601 1 0.93912 0.87308 0.88596 0.92217

T-GARCH 0.69320 0.93912 1 0.87155 0.87609 0.89858

Historical 0.67919 0.87308 0.87155 1 0.94817 0.90329

EWMA 0.66488 0.88596 0.87609 0.94817 1 0.85979
Hybrid 0.68171 0.92217 0.89858 0.90329 0.85979 1

RV = realized volatility; EWMA = exponentially weighted moving average.
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