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a8 5 wXiEEe] MEEo

#HmR-£F R

ERZR | 2 =RoME ZAHMNES FAS FEX|e Y WA HEME HEFC
HEY FHYYY 2| JHHEM(realized volatility)ol2He 7HdE ol83t0d
&£35l7, O HEM &S (volatility measure)?} XL BAE BA5CH H¥
HEY BT FXE BUET HS B2t o FEHI LER2R U}
A x| viciY Aol D& 310 QUCh K3, HIMAIRS| HENRIII M 28
oz x| vcaXQl 2&8 i1 Uen, u2jExe| ZAtT Hrl FE
EX8 B0iFD ot THE LBETOME F XF 2F iR E2 X&N
(persistency) 8 Edct 8t &xjo| £2lFo| ojafel HEMO| o|x|= v|CHA
ol He|X| &I} U2, o[2{# wARTHE 12{3l0] HEMS| XU &
g Pk 32 09X U2 ZRol 88l Aot Mol Flo] FolEE &8
2t

HY FRO: SHHEY, DUCUSKIE, IAGAF
AL EHER FHER: G1

* A2FAATY S794, e-mail: sbhahn@ksri, org
* AEFAATY 7Y, e-mail: kimht@ksri. org
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1. A&
IMF 989)7] o|F 48 ¥3lE 1 e Seuve A2AFNA 71 F=
22 B4 Fo shuie WAFAAZLR disHe 294 54 wHolg
T E ok 1996 79 1ol AArieiAE 2]lsk AFe] HEE AE =
28413 2700 2 ATErt ulul§ S Bapet o, 199936l FA
TFEI} 44080 E71she F94-E 51, F71ok 20003 2¥olE AT Hel
A Ad2AFE F7Fe714l o230t ol F A WA viEo] AlFelAe] F
7PREA (volatility) = "% € B2 F7Bhe EEE Eola Utk ZAHAGO]
AHEAZT} AA A 2AShe HFo] AR BF ZAGA Y] FUMAFAEL 2
SA e AY Fdshe FARRET oz AEARRAE A FATT
B g2n g #HAME & 9uiE ey & ZaAGA e HEA
(volatility) & %A 3 A &3] 345t £ FHE Mol 7Hle HHel 7
QAR & Heldles Ao] vf¢ F87 BAZ FHA =HUck
XA F2)9] HFA FHa 1 54 42 2 7 AdelA F83 9w
ot AR, WX7IYFrle] v 2ed 9daezZMY AdE Ho
719 7137} H(valuation) 8] 5838 A Q102 FA&{ch & Frle HWEAY
W71y 7B 7RE S ke O F83% ARE AT AT,
3] WA FA L dubFdale o] tad, & AR o] gon 1 7}
2l thall FARFEZR] ©]AA Q] 7]tH (heterogeneous expectation) & =7} 418}
A€ %3 9o Bz o e HFE9 ABY S5 (measure) 7 83}
2|
EA, WX HEAe FET L AR i o et WA S
A& 7122 ke JAGEY MEE 7t st ZagARe] dd A 7]
& Aoz 7luy} ok AA, AT FASHAN ZaGA AL WFA dig
Ax e A7 Hag olfe, ¥ B8 2 e B /AU EE A
52 Ho gEyez AFE & 7] wielch
G F7H o] AEA dF FEF 3L AFol|BAM 7 T8 ol F
9] o]t A F7HA] olel] UF AFe 2FA TR Rk AFTYE

(squared returns) 3 L YEEEE Al4te] £oldA|gl, &4 2 2} (measurement
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error) & =7} o Avhe @& 72 ok B, 4L o] &3 A EA
(implied volatility) ©|\} ARCH#¢] ZUFEARY, =& FEUSHRH (sto-
chastic volatility model) & 2t Z¥ A A sk v$- EBEE 7Sl S &
st} Hgo] Ot 2% FoM o]k o], B Bl HEAHL 2HE 4
de M AR REAAE gdsle a3A 4R 9o

HEd Aol g oleidt Aol Edsled WEAol 2 gt
MEE HIWEel #Ho Anderson and Bollerslev(1998), Andersen,
Bollerslev, Diebold and Labys (1999) ol 2jated A5 7] Al&belgct, o] &2 Hull
and White(1987) 9] H&HE4 /IdE &838ld iz 4% #UEAE (high
frequency intradaily returns) 258 23 2217} @A3] #43 dEHEH 228
Adtehz S AAAL, 1 AEAEE ABEEA (realized volatility) ©]2ka %]
3t o] FWH e AEAH WEY e 2 WEA S Badse
A o F A #FE ol el ok fEle MEA o U o] ANz gy

& ARSI B =E B4lel tidl ZAYAAT WX Al ate] Mg A E
HEH3E 54 (stylized fact) o] FHAXE FHA R} e,

2 =52 o2 2ol #AEY. A DANME HWEAY &% (volatility measure)
o] A2 I AERFA (realized volatility) & A/RFT) AMAME T
A Aod WEA &% (volatility measure) 2A418] AEHAEA /M-8 o]l IA
2 FA TS AR MEAHE FP8T, ©]E o83l IAGA AT A
Ao gl e §AE AMEd. ANVAdME AZEA Ao g
ANE v o R HES da T AroAd ddk =i

I. HEA ZFX(volatility measure)

1. A#EBEN (realized volatility) &

HELE 2= N2 H3W4 224 Anderson and Bollerslev (1998),

Andersen, Bollerslev, Diebold and Labys(1999) ¢l 2j3] AlE AHFAREA
(realized volatility) o] thH&t 71 d& WA AHE T, o|& FA AAHoz 83}
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A& =93tz gk
UukAQl ErRAY (semimartingale) HEHF ] A Felge AHEHFY
2% (realized volatility measure) &, ARF71Hol&A Fg2te 7HA8ERH o
2 gol AHEE 84k (diffusion process) o] thaiA A std o3} ot
ALAIZNN 271 (1) 7}

dpi(t) = wu(t)dt + o, (£)dW,, t =20 (1)

9l #AatabA (diffusion process) & WETHL 3lxL W, EFE¥%5S e
B, o) £ EHE Yehe AARENFoIG. 4 ()23 019 usd

g Yk,(g)(t)To:

()= 04O = 740 (D) = [ ()5 + [ au(s)dW(s) @

2 g€ 4 Qd Qg £UEL FAHFUAY o 713 HUF (drift) 3
3 FFHAEEFoZ BHE IFAAvEAY (local martingale) 322 F3E&
& &= ok oA o,(t) & W7 AR Edolm HFY] Ocletx sgEhE, 4
(2) °“ 9’]*“ {dt+s};;-00ﬂ fﬁﬁl?‘?l h7]9] '/}:g‘]%(”(l/h).wh) ‘\%J\\l'% ‘;]"%9'] 25‘]'

HE H-EIA (quadratic variation process) 1
o’
[pe. 0l = [of(s)ds = Pn(®) 3

o8 Fojrt, 4 (322 AoHe HEHFA (integrated volatility) & AEAIZE
(continuous time) 2&o|A 2] HEFEAIE ZH 3= 7/IF 22, Hull and White (1987)
] SV (stochastic volatility) 47}4 A% 0] @A A& A=t 25 4ES
B [pr. 00l o 2AFY FYE vy (DY EXE, 4 L2REH {4l

[ob(s)as A 3TFEEAE ¢ % ok
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ol QLA Fol gl thg3ld, DHAANG mile HEo] BA%Ho2 @

&5 ol4tAIZ (discrete time) 42 &-&

Ym, = b1 — P’__”Ll (@)
»
- »[) Or-tym+s AWiyymes (. = 1m,2/m, )

2 o3y,
plim m— o j= 1.2 wmh 7}(m)t-i'j/m = th (5)

o] A3e deth

4 ()l A3l FAEAFY FHARLZ FosHe HAWEA (realized volatility)
< HEAFEN g xS Fo] doh A (571 Yuishe HIE R,
B th Piomprim = TAZ BEA FHFL A3 %o)7] Bl 53] g2

ARE AHESHY o]F PR S AL vl ¢ Aol AF ARUFAHCR 4+
A "2 onldinh wetd BEHR] g AEHFAL FPE0) Yl anls
U ZF7E (high frequency intradaily data) 9] A|FARE Falsle v Z5H Hby o
AHgol 7Fs3kA drh

ol HF4 S8 AAZ A &3] Aol Fodor & HL, AA SEAA A
€ A5H R 7|15E e Adrtgo] EA3HA] ¥7] o, 4] (5) & o8 HEA
e & a7t A Eohe Aotk EF, HET) ¢ 5L ARE o
&3 =E ztg5e] BEFA e BolAA HA9, bid-ask bounceV, no-trading?

1) T 8 F49 Y7HFEe] P*2 1859 U3, AdE bid (IEFE712) 9 ask (53
E7H4) el Mut ol olta 7HgEkal E¥ s B viErisazd =g dx vl €4 /1A
o] BjFE7H (ask) ol2hd A 7173} ui2 o)A AlM e 1Al 0 Ev s RHolx,
g AlAe] 71EE A4 71H Y alole 0 B -sY Aojth wiebd M =49 F 1A
Warl A Qg B7Eka, ©x] At B3 T AR wEo gnt WAl
&g F49] FE(AH Al 71AWE)) o] 29 A AW (YL W3 nonpositive) &
AYEA sedl, ©lE “bid-ask bounce'@} FeH(EA sFe] W=FEH (bid) olg}t HE
=gE 54,
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% 2 AR A TFEA B (bias) WE S A7)FT] BAIA Ha, o2
A 2= Azl diiXe st AL 7Pl AYeA @A Bk webx, Al
B PATRA Helg d&AtelAle] 2ol B 4 ELE AFEA
Me BAHSR AA3A FAlstqo} gt

AEHTEE Tohe HEE Bot 44 olsfishy] sk, dAnIR w7
THEHE BSA2RE AYHE oURE &L, t=1/m, 2/m, -, T

WEtd 7w = 24(8) — pu(t— 1) 2 Fejaim
Dlimm_.wgrf'(m)(i/m) = [Pk.ﬂh], 6)

Ve BY F Yk oA HBAFHE Bl (ImE FAHA, BESYS

UehlE 4 (6) ol 93 ZHI% A}E (high frequency data) 2HE] 78 £ &9
HAFE, F ARl I8 AR HEYES Yehle oz F &3
%) (quadratic variation process) ol th3 F2 F3A7} €& & 4 Uk

Aq71M AgEhE MEAH e HEAEY &S AT BHog A ggod £
AR, 71EHe2e AHE ¥ 5] 9% myelth By o] MEA
2571 7K1 Q& AFA A EHA (ex-ante unbiasedness) S8 Q18] AMEA AE3
(ex-post realization) Q1 of p(t+ k)7 MEA 2L YHME ALRE)E 4 ¢

=< 8ol

2) FAAYZL olF-e BIEA o]Foizt szt Ads BAEA %v S (no-trading)
EF AF DAY o] B9 AHS5FE (observed return) & HIolE o} %3ke X
oy, #d F2jo] 2 o] obd (nonzero) Z1hFY &S etk BALS F7HA7)0 &
o 713 8E R (FE: Lo and McKinlay (1990)).
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E =89 A58 AME ARE 19973 149 3YEE 20009 59 1697}
29 Fag FEAY A WX 2 4e] AFAE (intra-day data) Q1 1852
A, BEX)4E 306, 660710}, Ebens (2000) 8] Z-SolA9} o] 58Z7140l 8
2 4S,=[In(S/S,-DIZ B3t E§, dEFIMFUELS 2 wyes 7t
Aol F7H o] &3l Ao, IAYR| S dHEIL FPEAFE 920
7He]t}.

oAl YFAE (intradaily data) 2HE YHHFHY AHABHE 23800 94
HA sag FEAG B WA 1 BAFREE P 5EFIEE AAE S
4Y (., B3 BAIBIACE ol W ¢ = 1/72,2/72, -, (920%72)/ 727} Bk EJ

JE AFE (4Y .0)° T BABIAL

old], dEsdEY WMFHL Z IR 72709 Y5 (intraday) BEXE FAte}
o Fch FAHHOZ 72x020709] SEFYERRE ATl AEHTAL
A, &

VAR(4Y,) = ; Z e Y . i-145m)°

7b Eoh olH@ WS B3 7 AAWFEAEL B3vbesithe Aol dx, 7
E9| AFAHQ ARCHRY ZUFEARY U S8R TARY I g 239 A
B FENH 7‘]"?1‘%71] "t

a1 Do H AP B4 (realized volatility) & A|AIE a¥o] YdEFAE
A (squared daily retums)-\f} A Ao A o) FHIo] Sl HEA
o] ZA F/RINEES ¢ & Ued, AFTIER Y DA Sy
Bludte & o 4@¥FI 5% 22 Hmeasurement error) 7} ZA ZaEo] S
< %4 F Ut
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8 1) dHSUBMF(squared daily returns) T ABBHEA

Kosdag Composite Index

— Realized Variances
- Squared Daily Returns

IYDUTDUTUNE VTS BV Mmum‘luju
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Kosdaq Venture Index

T

— Realized Voriances
- Squared Daily Returns

CINE Ty ol ottt b fa
0 50 100 150 200 250 300 350 400 450 500 550 600 B0 700 750 800 850 900 950

TASIAIE HHHSYC| £

(1) AEHEYS RxR HBEX

Sl HA AHHEA (realized volatility) 28 78 FAM(variance), EFHx}
(standard deviation), 2 LE4t(log variance) & FAA EA L AWM E7] sl zt
MAES] FERUF FEE ATEUTY



SACHEW R WAENRS BEMEST 125

(E 1) d¥uEyel 7|28/

A3 5% Ha Ho = A=
s -0. 59505710 10. 42722163 4, 44732377 33. 04414795
%%;‘]i EE@a -1, 17028508 5. 90757554 1, 71793067 7. 03876241
24 -2. 46503798 2. 82838553 0. 18186472 2.29331122
4 -0. 45896173 10, 95669769 5. 37829804 42. 84000980
B!lii;i;‘— EEHA -1, 00829137 6. 59914741 2. 54329628 11, 19413467
= 2O -2, 42083652 3. 35067386 0. 73326634 3. 23909673

R Dol o]& AlAIG dg 71 2FAZFe] BAEH Ut} ol BAZL vlu
o] Aol & Yot BF B 07 4 12 stk (a¥ Doe ¥ 2e43F
" (nonparametric estimation) & AHg38l] FHE ol HAEURFSFI 134
At EHFE FAHde AFEE A9 (Gaussian kernel) & AMR-EIH I,
bandwidth Silverman (1986) o] &ja} A|A1€ WS wgrh, (2@ DA 88U
g Qe AT o] BAte B¥ & HEUALY B¥E AETE ©EX] ¥€2 3l
€, & DAXNE F AADY dxot Hxo gto] ul$ Avhkes AMIZHE o|&
U + sk
53], WAAF ot Hoot Zag FEAFY F-FET 2 gE 7T
. ole WIMAIR AFAY B30T 4o WEFe g A3 HUA AR BgE 3t
N, Jlﬂ%&(tall distribution) ] E.%¥°] FEIHA E©]A] (outlier) & A FE7}
Brhe §40] A APARFTAY EE 2O B3 73
2184} (log variance) «l ~‘5’*¥«l 744l et Hrel glo] v A2 7HAE}
e, 53 Az 4w A9 EERTEES A=A 37 v £ @
< Y (G’ 2)9 vl ol 2Rt diF £330} ] FHEEIT 4
ez a8iA gledl, EafE¥rt AHERC 49T AR 2418k e
& F Utk

v

&

(2) s XI5Y (persistency)

AlAIE Y] HMFA (volatility) ©] BT+ B @42 7MY g €8z A
o] ¥EAe W3 A (volatility clustering) ©]t}, HEAJo] 7]+ o]2id EAH &
2ol gt <123} 10 tft =2 o)) Mandelbrot (1963) o 213l 1960 o 5-E
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O 2 AsHEN 2R

Varignce Varience
Kosdag Composite Index Kosdaq Venture Index
-5 —.3 -‘1 1 3 5 -5 -AJ :l \ 3
Standard Deviotion Standard Deviation
Kosdaq Composite Index Kosdag Venture Index

3 3 5 i 3 5 5 ) 5 i 3
Log Variance Log Variance
Kosdaq Composite Index Kosdag Venture index

/A - densily estimates
- normol density

— densily estimates
~normal densily

-3 -3 -1 1 M i o5 -3 -1 1 3
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AZERAT 2 o] F ol WE/dY AFE S (time dependency) ©] ¢ 2453
olghe AME i Aldhe FRE AFS=EEo] HEHNUT ¥ ojg} #AH
EEEL HFE0] Engle(1982) 3 1 ol¥9 tiE w2 A o e
ARCH #39 23 & o] &3t 20 5-F4} conditional heteroscedasticity) o] 7] %3}
ArdE AU & =RAAM tF1 e A8 EA (realized volatility) & B3
ol e =ojot AFEA 0] o] FofRl AL I 9 o}, o] HoMe & A

AX S FAEAY AEHFEY WY ¥ 2 ASA ] disted AuEch

TE D] 48Tl dE AMAE 2327, 325 FF7AF5 A
A AEHFEY FA7F  #®hE /e 710 AL @ 7R E 713t Q@‘
A THEE & F Uth ole B =FdA 7 A8UEAY Aol iy
o] S8 AGAE (financial data) 7} 7H1 € A4S BHELT 2o up& %21134
3ol Yelhdg onlgich

olg|g EA& Bt FAALE AHET] Yol F APAFA I 1 AFoH
4 2% AAEe] EEA|ZBETE 3. (a” Dol AAHlag) &
10082 & BEAZIGEIEST7E 22iA sled, A 7B HE Y FE(volatility
measure) 25 ol$ 73 AUIAISE HdFa 9ot

AlzE 1009 et FFA G FA4t(variance), EFHA}(standard deviation),
28 AHlog variance) o] tidld Z}z} 0.29, 0.47, 0.529] 7| ABAGTE 7R

o, WxR|e] AolE 0.38, 0.52, 0.489 AV\FBAF FHAE 7t &
FH 2} (standard deviation), E1¥4t(log variance) 9] 7-$ollv 100€¢] AUx o
A8 & AAERES 7, wek] ALY AMESEAe] ol$ Ade AL
A 83U F U} EFL Ml HEAY &% (volatility measure) EFollA, WX X]
F9] 347t ZoaY FHAFY BFEG o & A|ARBAE 7RI ol A
A7 BEel A& (persistency) ©] IAFAIR Urke] AFJEY O F&
Bt

2o} AAQ] BARA =78 AHEE A8 EAEY AUESY ARE Yot
B7] 81, Y (unit root) & EA AF-E AASNACE AAEY ¥ (unit
root) EAE AF7MIZ 3= ADF(augmented Dickey Fuller) ZHAZAH %

3) Andersen and Bellerslev (1997), Andersen e.t.a.1(1999) 3.
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Phillips®] Z () BFEAZS AAES &34 (stationarity) & AF/HIR ke
KPSS9] r-HAEAZFE A3t ADFREA M= 1270 Ala) (lag) & AHE-3H
oy Phillipse Z(t) HAS A& F7]EAHlongrun variance) = T3817] 98}
& Parzen window® ©]-8-§} automatic bandwidth*3H& A1-83lch. KPSSY] -
A9 7-¢ole ADFRAA A9t npF7 R 2 12709] AlALE o] &3ttt E3, Al
7 AR BF ATEE TRt

(I8 3 4uEye EaX| g

Variance

- - Composite
— Venture

Standard Deviation

- - Composite
— Venture

Log Voriance

-~ Composite
-— Venture

S T )

log
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<E 2> ch2I2 (unit root) A

HEA &% ADF Philtips (Zt-test) KPSS ( r-test)

ks -3. 2412354 -16. 552847 0. 444208

F2H ~
z2g0% FFHa -2.2392459 -11. 244177 0. 404515
284 -2. 0075955 -9, 3664036 0. 173465
s -2, 5877019 -17. 442324 0. 994110

Arg :
PRI EEHA} -1. 4422488 -11. 228573 1, 254438
=T 28 -1. 3834400 -10. 380842 1. 305285

FFE(5%) -3.41 -3.41 0. 146

(E 20 S8 A7 Fel=o Ut 5% feFFolMe FAZ A M
2 Ahitg A3 BoFEth ADFAA T KPSSHA S 7 AlAIES] @92y EA
g ARk A%E HoFa 3o, Phillipsd] Z() AR EAZLE d9IE 7R
the ARMEE & g 778tn Qlvh ©ef, AEEAC g2l gikn
o, Oy DM B e TEAYHHE JAHY Fadte ARy
Eg& o] AAEEC] 471719 (long memory) FEFHE S WETh: RE& 2vlsHA
"k

utgty Zh A R EAG] g A77199] FEE gotEr] st 4 AJAIE
thgh B2 £ (fractional integration) @] #t& FH 8t A@AEH F-3EA
491 4& ZA317] 9938ld, Geweke and Porter-Hudak (1993) oA #|A]§+ 215
2]o] &= 13 (log periodogram) 374 Wel 7] %% Reinsen (1994) o] ¥HH-& AM&-3H
t}. Reinsen(1994) & GPHFA #& 7317 HA3jA HEIE (smoothed) Felol®
28e ARl o9 A E =79 FHdM e dEd=adE 7] A3
g 8% A|APA S (truncation number) & Hurvich and Beltrao (1994) 9|4 A A%
S ks gt

(E Dol B5AR FHEC] Ve sitk o] FHATAN FEE He 7
AHHTA o] BELAR ALgEo] 0,58} 31 1 Boke Athe AMdolt), ol
ol & AlAIGEC] FHA (stationary) ©1A] F&E YEPATE 53] d=l°]zk= AF7}
Aol e AAFAFE BF 5% FEA 71AEe ¢ F Ak

olg| g Ave /9y nf2a/dejEge] YA FA I Anderson,
Bollerslev, Diebold and Labys(1999) ¢ 228} t}20{, Ebens(1999) &} th$-E&
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(B 3) 845 (fractional integration) 2| $3

HEY B d d=1 BPEAF b3t
A4 0. 77358574 -1,6161195 0. 10606847
A E—
2522 EEHA 0. 87280146 -0, 90792891 0. 36391578
2oy 0. 87492034 -0, 89280455 0. 37196185
. s 0. 88361952 -0. 83071078 0. 40613704
_‘j_' EEHz 0. 97490563 -0. 31283341 0. 75440723
WA
28 0. 94518353 -0. 39127382 0. 69559485

Aol thet AEEEA £2423 2 Anderson, Bollerslev, Diebold and Ebens
(1999) 9] Tp$-E20f &7 /NE71GF7H] e E42 79 27 duEct o589
A3 oatdH, EAdde] © BE AP AAEY BE-AEATIE 0
0.5 Atele] ez Utk ol d e o]& FHFAAEY AFHFAE] &
% oA #-§3}Y (stationary process) & WEB, ¥WEAFe YHEALE Hole F
71719 (long memory) A& 71 35S 2jv3ith

B, 2187 22 WeR B =FdA 73 2283 48HEd AA
HEE, 4717122 (long memory parameter) 9 BFHEL] FAHA T 25 0.5
8o} A3 180 22 H1% /34 (nonstationary) 1 &3 & WAL gith wabA,
FAEAY AEWEEY #gESFHL vs9 Aee Hlmslq oig A53
(persistent) ©12t3L 3he HA& 7R Aow, 53] @AAIGAA Y] HFY A&
o] mATAIZe AUnt HELHED o & 2E5E Bolm JUth

(3) AHpiEMHD} SAUE

HEAI £ B BAl UiF wole A F 7FK] FHA o]Fojz|1 3l
u, 2 3= Merton (1973) ©] 71747} (intertemporal) CAPM 2&-& A3}
B Al 7MUY ED AF5ATY] BA A #F Aotk oo #F AT F
o Engle, Lilien and Robins(1987) ©] 5 ®¥<=3te] A& ¥ 33 ARCH-M &
g MgsAE F717F H0ch ARCH-M E¥HoMe +o8§9 21¥YT Ee
25 o] ZHF-EA conditional heteroscedasticity) @] M2 AlFREH 3}
=of it

HEA Y F] & Ui £ O =0 Al £ gl vleie] ¥Egel vt
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A4 (asymmetric) 9YL T Aol Black(1976), Pagan and Schwert
(1990), Engle and Ng(1993) 52 R'¢ 712 48 (lagged returns) & 2 ¥ &
28] ot HFA v A A S-S Bo] FUL, o]Ed o3,
2o Wde] "Ha e FET HEAY dEHd nXe 93] Mz e,
drbH o2 ol FAEHT 29 £ &0 the 7|9 ¥WBAE /M 7e A
o] lrta #A3ta gtk Nelson(1991) & o3t el Ax7 nejd 24
FAl AR EGARCH 23& 1etste] FgAIAIE & gslsch

Nelson (1991) & 2¥ o], &7 WAsAe] vy A @Al il iR
=8¢ 29 EGARCH 23& T2 ARE3IAU o8 &3 Sz 38414
o 2AFEA ate] EA4F

o] AollMe HELHY T EY #A ]f"* oA 73 AN EN FEE A8
A B TR et WA, ARHEAY ] (@A) Y $U8 D t-17] $dgate] @
AE GotRr] Y3l ol& WM4Tte] AX % (scattergram) B A SR 2 Wl
A2l Zhzkel] tisle] <O 4-1D>F (a¥ 4-2>o) Jehlisich

J8de AEE o]9del] 5 Wgzte] OLS 3AFA Mol 22X Urh. 2
A4 #HAF F e A Ao FAER UG ol £33 AEBAV 24
2 gethe Holth olg ¥ wv9 4¥¥EAY SToME ARCH-M Es}
FE ol YehA] @88 dvigith oledt @4 WA Zfolx obi
7}A] ot

ey @A FfE MEA Polle B B AP BA EAFGE G 5
=, 53] AFoHE 9 288 AdERFAHAAM g2 Huighe] AR
HEAYE 71k 4ol st vebde #de & ok %3, o8 ez
e Ao £qE3 ¥Fd Tol EES Fee AAME 1= 41 e,
ole 5% dETENA 3]5‘:1-‘1: HMEY, Ev HEA4 59 3kl 34
g onjgict

Hi o <:l% 4-13 (IY 4-20llM EF FWd v IYEL ZAHAY

dAe] (+-1)719 FAET @A ] FEHTY BA, F HWER AR Fx
& E-"%:U}. e g BAE TR £ ll"éc’ﬂ}‘i-@r Zol, (t-1)7]
o} Ao MFAHTNE BHH LR FAE F Hete] £ AFE AV A3}
2 geth a2y o] AfelE F AAGRY B BA EALE & 4 Uk
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HAFAEA i FFHY HAAA Wg-E Ho AAE AmEr] o
Nelson(1991) 23 E+ Glosten, Jeganathan and Runkle (1993) 233} §-AF3HA
AEHFY F= (measure) o] et T3 22 BA4 (7) & HHsa o] & 33
R Rl 1{ - & A E 4 (indicator function) & YERATEH

st = Bo+ B Ir i K0 + 87k 4+ Byri I{r,o <0} + g

I

ss = Bo+ B Hr <0} +By7imy + Byrpey H{r,o <0} + & (7

In(s;) = By + B Hrie1 KO0} + 87y + Bary Hro <0} + &

Nelson (1991) ] EGARCH R¥AMe ZZFE4te] #5 Brlsg Wgolng
ZAFEARE o|FE Aot I ol & Zo| FHsoF dvh. a2 3F4] (7))
Me BEY SE2 AHE A8 FYo] on] 3450 gloeBR, o A3 OLS
3A2 e FHEAFE AMES &4 AATYEFY] BAE $HE F U= F
ol itk =3, § A M FEY Al g v gRT ofg) 4
o g Bl HE nstn Tk

(28 M 4 =X xFL (-1)7]9 FUEE, yF& 719 HE39E JE
W, g3 ¥ BiAE S etk 33 E Aol dHog FAE
At} HEA 3 FANREFF (news impact function) 91 ©] 3| AAMCZEE S
gle HA AR 2ot ¥EAdd vlale g 818 + vk &, &9 #9&
o W7t o] FofEe] Wl HjaM ARAREEE F7Me A=rt Avhe
AE "M F 71871 Apol2EH o 4 Sl

ol21% P A Adte AP TH L S=rt 4l A5 7 A3, BEHA}
2 BAEE AFTHgY] Aol 2 A3t & 2o g yehm ik =3 (¥
59 7 2RoA HMEPY FARREETE ro =08 FHOE &3 LS E
T 3t} ol WA vhEo HtiA o] FHA Y] 71&7] AlFARt wA s,
A AF3he FrPeMe TR e vt FAF ol diF HE
el HiAA ¥hgo] o= FERIRAE Fotir| A 3HAY (9 FHAAE

E 4 A3t
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AEHER B WAERE] MBS

135

{(News Impact Function)

KOSDAQ Venture Index
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E 4 JUHEYe ajui2ix|an &3

HEA FE By B B2 By Bz + B3=0

o 0. 00021 -0.00001  0.23651 0. 04853 20. 04698

T (9.12905)  (-0.39921)  (11.37453)  (1.86547) (0. 00000)

Axg gapg | 00067 -0.00082 035959 -0.78586  -1.98157
A4 T (17.72482)  (-1.11570)  (14,57800)  (-23.35334)  (-0.02376)
coqpay | 9506 006933 460052 9342422 -0.28431
(-135.16777)  (-0.73206)  (14.49578)  (-21.53553)  (-0.38809)

it 0. 00019 0. 00009 0. 199 -0.00618  17.18575

= (5.21290)  (1.80156)  (10.97612)0  (-0.27005) (0. 00000)

Axrg P 0. 00949 0. 00007 0.31412 -0.69390  -2.25801
WX 2] 4 o (16.31806)  (0.09241)  (15.30091)  (-23.86627)  (-0.01197)
2w -9,36775  0.01236  33.20534  -66.74375  -0.11149
(-156.71759)  (0.15111)  (15.73970)  (-22.33942) (0. 45561)

F1) 1,2,3,48904 B &9 ake - AR e
F2) v 29 2be t- AR Ve B3 49 ks 1 BAHY p-#g vehd.

I AFE BY, <3y 5HellM ERIZ e} o], IAEA|S F WX x4 A
T ZFUA Z o2 HAE ¥WEA &% (volatility measure) o] B3 3A 4
£9] o] vty H ol AR AT 7Mdo] 5% FFEAA FAAHLE X
AEE & F Uk 2y 2osE AEuEA e B A BRA
A 719 4] & (good news) I 22 A& (bad news) ©] BEAJ 1]x]&
A Apol7t Qle ZALE JERgTh F (HE 49 AT FolA B £ g%
5% FrlaEolr] HA FUEC] ABHFEF A Byt gy Heleks /ME
7124% 71 A

T E H9 Al 1A 3 o] HA FollA BRI & QURe| HAly £UE
ol ulgje] &l v|Ae YL wlf- AM, FUE] FIBIAY FFhshe B¢
BF BAHLE o HEEE TUMIIe AR et aein WHAg
o] Afole g 8o] MFAd vAle Ayt IARAA A} v wated oA
oz 22 Aoz YEyt

AEARFAN A A BT} (2’ DA et A HEARE
o FEE n X ofuF FEFE vAeRE AHET] 3, 4] (1) & Fo
7 AN E o] 83l FANEEANE nF HFAEYE oA sl
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(I8 6) 7288 13 JHHESHER

Variance Variance

~— venture index
-~ normol density

— composite index
-~ normgl density

Stondard Deviation Standard Deviotion

— venlure index
-= normal density

-— composite index
-~ normal density

— yenlure index
-- normal density

- composite index
-~ normal density
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F, A (Do 9% BP0 2RE] 7 FAE o] &3l 7 B EXE HE
4374 (nonparametric estimation) W& AR-3ld et (¥ 6y F X5
WE 2 WA S ¥t AHEES ¥4 vlase] ok e EanE 1
28tA] o3 HEAHAEEE TIIY <2¥ 29 vimstd X9 HtiA A &
7 FEHE mERY] X7t Bo] AU ¢ F Utk 28, FYE AR
gk HEde] v A whgo] FE3 naE FHolx A43] E4kn ZEHAR
Eds e HEAEEY EFE FHE¥0E otk 28y ¢ g9 w2Rde W
T4 FEEIVE /A e oA S nelfEe FEEE 4% A x AR
€ 53E 73 it

(4) HEHENOZ BFSIE SAUBREE

ARCH 39 RYEE F3 € 205 EFTUAE EEHY A& = il
BAMEEE B2 g5, nfio] FHE FHE st dvkn LA Aok
AE BXo gigt olelg HPA AKS R¥3E] sl FEE nEEE 7}
e, FTEE ol tdt EXEY AMgo] 2R BARF distd AAlH
Qe

& E°l, Bellerslev(1987) & ET3d FAEEX digld t+-£XE 7Fg3st
93, Nelson(1991) & dutsle @ AHE¥ (generalized error distribution) & A8}

FAEEEY AT 42 & 13T

el AEMEAY A E, ARCH 739 ZAF-EARFH M o] AIZE
o we}t Wslehs MEAge Aot FAEEEY HT (kurtosis) o] AT F3S
Rvke AME 98+ Aok

(g DollM 4Fe] F 18 Z29Xge MAA IR 73 i E
BE (r)E& Ve £22 8% + & Hok o] F BXY] YL FUF
o] WEstn F melrt FEAAM, AAIEY Hxgho] F Aolztn J&AE ¢ 4
th AAZ T B¥e] HEE FHE e 747 7. 206259 8. 9342901, HA]
Aol A9 FAEEEY AUl 4R 2 A& 7RI wepx ZAEAA
A dEFE EXe e FE57YE £¥A £ F e FFHY 7373

£ ¥ (leptokurtic distribution) & w&t},



A2MEH L WAERS REREST 139

olA] AFHEY o8 HF8E (standardized) TUE (7, /s) S ABEAL B =
BolA 13 AEHMBAE At el ¥R o] Moy T3 499
A @ X FH 2} (daily realized standard deviation) Yol EE3F U EREE 1
g oo By vdl FHE A (leptokurtosis) ©] EE FALZE ¥ 4 Uth
(¥ Dol LEZ| Sle F 182 Z Y &L RFH3Y 7 £37F 19
A ok 9%d] a2 REIBHA| 94 EX vigtd F XY ®go] HE
Fol o] 2Aleta UL & F Utk ol ATt wat Wslske AAHFA
9% EFHE A3 AT o] 4P B2 HAdASE UehdH.

Q" 7 FUEEEL BFSE FASEE

Distribution of Returns Distribution of Stondardized Returns
Composite Index Composite Index
Mt 11 /sy
— density estiomtes —— density estiomies

~= normal density == normal density

Distribution of Returns Distribution of Standardized Returns
Venture Index Venture Index

rt/ St

Tt

~—— density estiomtes
-~ normal density

- density estiamtes
---- normol density
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Fele oM 2a8dd 548 g8 HEA 259 B¥d vjgld H7
X o & ZARNE ESlt)h o8 thA] Wi, mARA RN EFHAL £
< 4] £¥7F 2% FE 2 (lognormal distribution) o] 7}7H 252 72tk
A& Auigitt. webd ol AHE BESE FUERIIF FAFER & 24}
doin sl Adel e, FEAN Y8 B EHEFE (mixture
distribution) & WHETH Clark (1973) o] EI}EII/MAE ARete 2HE 4& F
Utk 2y Clark 2&olxe HEA EE3% (volatility process) ©] A2 E3<l
TEE EX (i d)E wetn Psded, o ol AHE ule} go] B =
FollA 7 HEHFTHY APolle 723 RS (persistency) & 7t AollA
xko] 7} et

V. AE 9 &5 A

AME Z2HAFE] HEA (volatility) & A ¥EY SHIEA=
&, AHHEA (realized volatility) ©]2h= 71d-& o] &-8la] &3 elm, IAYAR
L WA A A 22 HEA 5 (volatility measure) 7} AU e £ BA314Th
O ARE g9k, M AdWFAY &% 24} (measurement error) 7} Al S5
EE BN G S vis @43 ZAade 4 & St ¥EA
o thgt F=AF E ¥ (unconditional distribution) & F F7IR|¢ BT, B4ike] &
I5 FH1 LEFHCE A A-AHA glovt, RS & A4

o] EX & A9 HER AN RUE HAFT it} 53] 32" S|4
Sl 22A%d HE9ETY M (kurtosis) 7} 3 (platykurtic) 39 ZF5-2
B33 gl Z29A]et iR & Hwetd, kel HEHEEIL o 28
2 x93 v A 25S & a, melE¥e] 2ogn B} R & £

M

2=
=

H
fir
=
)
X

FAgY 2254 FEEXS] EY& B, F ALY HMEH BRA =8
BEE 2 A4 (persistency) ©] EHHANUT. H]E AT U D2 EA)
7t B AR HA e FUAE, F AIALS] EFAE BZ4E AVE A, B
F FAHLE RS 0.58T 2 gh& 7HAA saHA oM HEA ol v
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43 &3 (nonstationary process) & WE2& o2 YERRTH

T3 AT A8 BAE ANE ATl 93E, A FUEH HFE
A7kl ARCH-M Z3oA Agshe A 28 A aAr $d-xe Wsdoh
a3y @A o Eo] vlgle WEAddl X vdiAA HH A A (leverage
effect) & F AF ZFIA HAHYoH, olHdF w2EAE 1Edtd HFAH
B2AN BYXE Pohe A 134 & 7o vg dizet Hx9 gho] Eol=
EEHFE B EY B m=Rdi] 78 A5 ol &3l dFIYES R
F3lsle A% 2 B¥UF FEE BEoh & ZAEE 4 F U

AFREAAY MEE AMRSle B =RoA AR ZAEAY E WA A o
3B B o]F Algo] 7ER WEAge diE 7184 B4 Wit H 9
o7t stk & 4 Qik olEid A& U &5t z EIS], §3] Ed
7o) BoFe F7PEAC tig B4R d3d Havt stk 53] 22
Ao AEE AEHEY idel BEot AAFA 0|1 F&3lvhe AE BAF7)
daiMe ¢4 HEHRE R o|n] BHLEA AHEE T e ARCH R¥ R/ =
AREAryatel vl A Bosdith ME oE HEAd SFHETY d439 v)
WE gog Fygsjor & F83% AFAgtn sHAch EF ZAHAARY HEAY
7} A 2aA1g vladte ojd Ajo]He] ertE BAsle A7k Easit,

(‘-\IL
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syIEH

Ho

—

A5E - 4%, PFEAANANMY viejAze F7PRE, TARRATE,, 158, 1E,

1998, pp. 263~297.

2. Anderson, Torben G. and Tim Bollerslev, “Intraday Periodicity and Volatility
Persistence in Financial Markets,” Journal of Empirical Finance, Vol. 4, No.2-3, 1997,
pp. 115~158.

3. Anderson Torben and T. Bollerslev, “Answering the Skeptics: Yes, Standard Volatility

Models do Provide Accurate Forecasts, " International Economic Review, Vol. 39, No. 4,

1998, pp. 885~905.

4. Anderson Torben and T. Bollerslev, F. Diebold, and P. Labys, “The Distribution of
Exchange Rate Volatility,” NBER working paper 6961, 1999,

5. Anderson Torben and T. Bollerslev, F. Diebold, and H. Ebens, “The Distribution of



142 BEBHE A0 AL E

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

Stock Return Volatility,” mimeo, Kellogg Graduate School of Management,
Northwestern University, 1999.

Black, F., “Studies in Stock Price Volatility Changes,” Proceedings of the 1976 Meeting
of the Business and Economics Statistics Section, American Statistical Associations, 1976,
pp. 177~181.

Bollerslev, T., “A Conditional Heteroscedastic Time Series Model for Speculative
Prices and Rates of Return,” Review of Economics and Statistics, Vol. 69, 1987, pp.542
~547.

Clark, P. K., “A Subordinated Stochastic Process Model with Finite Variation for
Speculative Prices, " Econometrica, Vol. 41, 1973, pp. 135~155.

Ebens, H., ‘Realized Stock Volatility,” mimeo, Department of Economics, Johns
Hopkins University, 1999,

Engle, R. F., D, Lilien, and R. P. Robins, “Estimating Time Varying Risk Premia
in the Term Structure: The ARCH-M Model,” Econometrica, Vol. 55, 1987, pp. 391~
407.

Engle, R. F. and V. K. Ng, “Measuring and Testing the Impact of News on
Volatility, " Journal of Finance, Vol. 48, 1993, pp. 1749~1778.

Geweke and Porter-Hudak, “The Estimation and Application of Long Memory Time
Series Model,” Journal of Time Series Analysis, Vol. 4, 1983, pp. 221~238.

Glosten, Jeganathan and Runkle, “Measuring and Testing the Impact of News on
Volatility, " Journal of Finance, Vol. 48, 1993, pp. 1749~1778.

Hardle W. and A. Tsybakov, “Local Polynomial Estimators of the Volatility Function
in Nonparametric Autoregression,  Journal of Econometrics, Vol.81, 1997, pp. 223~
242,

Hurvich and Beltrao, “Automatic Semiparametric Estimation of the Memory Parameter

of a Long Memory Time Series, " Journal of Time Series Analysis, Vol. 5, 1994, pp. 221
~238.

. Lo, A and A. C. MacKinlay, “An Econometric Analysis of Nonsynchronous-Trading, "

Journal of Econometrics, Vol. 45, 1990, pp. 181~212.

Mandelbrot, Benoit, “The Variation of Certain Speculative Prices,” Journal of Business,
Vol. 36, 1963, pp.394~419.

Merton, R. C., “An Intertemporal Capital Asset Pricing Model,” Econometrica, Vol. 42,
1973, pp. 867~887.

Nelson, D. B., “Conditional Heteroscedasticity in Asset Returns: A New Approach,”
Econometrica, Vol.59, 1991, pp. 347~370.

Pagan, A. R and G. W. Schwert, “Alternative Models for Conditional Stock
Volatility, " Journal of Econometrics, Vol. 45, 1990, pp. 267 ~290.

Reinsen, “Estimation of the Fractional Difference Parameter in the ARIMA(p,d, q)
Model Using the Smoothed Periodogram,” Journal of Time Series Analysis, Vol. 15,
1994, pp. 335~350.



I a2 WA ERe] Bt 143

A Volatility Analysis of KOSDAQ Composite Index
and Venture Index

Sangbuhm Hahn* + HyungTae Kim**

Abstract

Using intradaily high-frequency data on KOSDAQ composite index and venture
index over January 1997 to May 2000, we study the properties of intradaily realized
volatility. We show that the unconditional realized variances for the both indices
have fat-tailed distribution and are skewed to the right. These properties are
especially much stronger for the venture index. We also research the empirical
characteristics for the conditional volatility distribution of both indices. Using
fractional integrated model, we show that the conditional volatilities of both variables
are very persistent. Furthermore, realized volatilities accounts for the leverage effect
for the rate of returns for both indices.

Key Words: realized volatility, high frequency intra-daily data, KOSDAQ market
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