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GARCH Rd#} vpz7tA &2 t7]9] MEAd-S t-17]9 Ao 424 Hojwrt &
ATolM = A BEE AR E R 7HEske 2l Bk Student-t £X 5 7Hg k=
Aol o AAdsirtar At eAE veo AHEE WES Student-t X2 7MY
ATk 7 WA A2, BAbe] gk 23F o] @El7E obd exponential®] FEIE
7HAH, mrebA EGARCH RHol A= #4118 57t Fof opete A& Bath o2
t-1719] Al W3] s do] oJEA F&FS WA tigh 1S YR, o]= F714 <
g3te] z7)9l 5 & ¥HMagnitude effect, Size effect)S eERATE WiEAde] vt A
B Hyyy =09 AF7HES AASH] 4, =001 B 0] EAlek: AS EUT

aln(a?)

5 0tk ol Eol, el F7o] WAl B, % 6, > 0019, T i gy B VR,
t

aln(af)
a(zt)

HI 2 ;sdo] Uetdr] flaixe 40l 29 FEE gojof gt
Werd gle] Ao, WEge 54L teel 3R AT 4 A

=

Ael dAstd = 0, —y 0% et wheb 89 Aol bje

O

ofj

=

o

g]

A, 719 SoE WEAL 1719 46 WeET wE a0 252 (]9
MBS d AR ®3 FA0 s 2 AP we Holr)

cEA, 719 WEAS 1719 WEA SEol A3 wirh meA o] 245,
MEAS A 7)) ARE WEY S2dA WEY 9L Hsde] A3, 3

= S .
S, 19 MBS 1719 A9 FEe] Wt 1 o] 9 wor] AL
2

i, By A7)el weEbd GEs Wl ok

B oAE ol MEAe 540 /19 TR dneA gw, mE 2uE £,
W] Feol e VAR 5o 719 a7 85N ofud wA YA Avue,
P& aglo] W MBS 54 AYHEAT BB Aotk

2. W WEd HAe 24 adl 24

o
i
2
%9
rir
o
Do
5
=
lo
N
1>
il
lo
D
S
rL
[S—
e,
—
ne
-
il
[\
(e}
[y
[\l
rL

A& 29 KOSDAQO 4
129 319714 Z<te] dd 5988 udo® ARMA(LD)-EGARCH(,1)-Student-t

=
T} 7 74 polE] WEY 55 FAAE 19,



152 W %A B 5%
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oATAeE 2 54 9
Student-t =22
EGARCH =4 9] A=}
AFEES 7143 2el3} Student-t EER 7};3—@ »d MA(1,1> 7EGARCH(1,1)

At 299 Student-t w3 29O F Ul 74Ae] RAS g o R #AEh

AToldE T FE VI Fe 7 T4 FEY Wed AN bt BRI

# T g BT et 1 s Este HAH 9 AxkE ddeidith 2k WEAd

Aol A o] A= vt Zom HA o] WieA 22 ARMA(LL - EGARCH(,1) -
Student-t X & 2= 2dS HAsT)

HEdE edles B4E FAskE oA, o] & A¢=FA AgelA FHsHA

EGARCH(1,1) 49| QA

of tf

A, FEA 9 o] & 292 Aeletth. olE Sol,
279 o Adigtel 18T 24 e A%
ek 59 59 A(Cap)S WEol FAsA 7 F4 RS W

12 A2 vs3 2
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4) AIC(Akaike Information Criteria), BIC(Bayesian Information Criteria), HQ(Hannan-Quinn) % 37}%]
AR 7S o] gstd o BE AW 7|94 ARMA(,]) - EGARCH - Student-t =4dlo] 7} v 3k
Boluh =3 2 % 3ol elA = 4] ARMA(,1) - EGARCH - Student-t = 9o] 7} =2
LERY AT
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<E 2> EGARCH 2o %X Alx}

##o] EGARCH 29| Alat 2 eapgle] Rx5 &2lst7] $3iA, AR(1)-EGARCH(1,1)-Normal?} Student-t,

ARMA(1,1)-EGARCH(1,1)-Normal#} Student-t €] Z Ul 7} ] g gidoz BAEr B A
7 WA Sel A Rt R71ZAIC, BIC, HQ) &3, 21 9% ¢ B tele] 1 & Felo] 249
AAE BEsnh ARsEe gol A A, 23 S gl b 2 wde] /b 44 wdloleta o
4 glonz B A7 ARMA(LD-EGARCH(1,D-Student-t 22 X439

Information Criteria

GARCH MODEL Specification Log Likelihood Value
AIC BIC HQ
AR(1)-EGARCH(1,1)-Normal -4646.50 -4513.45 -4593.64 1050589.909
AR(1)-EGARCH(1,1)-Student-t -5118.29 -4963.12 -5056.64 1151770.341
ARMA(1,1)-EGARCH(1,1)-Normal = -4650.44 -4495.06 -4588.70 1051325.274
ARMA(1,1)-EGARCH(1,1)-Student-t -5145.42 -4968.25 -5075.03 1162217.788

<¥ 3> 7| EAHZF

EE 77 Foke Al 4] 9 &9 ARMA(L1)-EGARCH(1,1)-Student-t R2@e] 24 FA4 X0 tjgt 7] %
FAFE 5 2ok 18 717 w9k 7 A 714 FAA ] Fel digk 72 FAFoIth o2 At
g 2lo] gl 3 F49 9FS YehE ARCH @& o, 2 X390 GARCH &, & 3174 W54 9
271 89 gL g, o2, U A HEAAS e E AL y otk £ AT A3 F SHEE AL, 4,0
F(H)9] e HAY wf Frhe Rork. F N T4 —’F—'.%J WA A4 B5S 73 AT
S50 FH0] LA A WsAde] rhsittE dWEA goe N FEoA EAgT L F57]= offh
Rolling Window : 3 Month
@ o By it

MIN -5.0000 -1.5520 -0.0907 -1.9770

1st QU -2.1740 -0.4761 0.6727 -0.0902

MEDIAN -1.9500 -0.2982 0.7078 0.0119

MEAN -1.9650 -0.2716 0.7050 0.0082

3rd QU -1.7370 -0.1080 0.7411 0.1089

MAX -0.0151 2.0000 1.0000 1.9740

STDEV 0.4209 0.3280 0.0684 0.1767

Rolling Window : 6 Month
w o By it

MIN -5.0000 -1.3440 -0.0245 -1.9460

1st QU -1.9630 0.0684 0.6983 -0.0705

MEDIAN -1.6490 0.2333 0.7461 0.0064

MEAN -1.6980 0.2483 0.7405 0.0001

3rd QU -1.3560 0.4000 0.7913 0.0816

MAX 0.0067 2.0000 1.0000 1.1750

STDEV 0.5795 0.2984 0.0915 0.1620
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2) Fama-Macbeth & &W 37 &4 : Rolling Window 371<

<# 4> Fama-Macbeth Regression with Industry Dummies—-3Month
Fama-Macbeth & tH
R=X¢)

A 519 24 Afolw], AFEL 7 FuvolAe] Ae] Bite tERIT Rolling 713+
PR, 7 PI T ol Aol AU, 0E B WEHel 717 WY Sgol B JBE
R, o, oA 2@ B0 WA WEHo] Wi G dEth 5,& WEY PRI A5

el ™, 4,2 v dZ A ¥EA8S vebdich 18" 2212 7195+ E(SIZE), WFAHL(ICM), PBR(Price/
Book), #@¥ZA(LVRG), °1¢ A4E(ESG), ROE(Return on Equity), CD &3, LIBOR 3¥ &, /9
(JPYKRW), €&/9(USDKRW), & =4 7] 7](SLOPE), GSCI v\ A A4=(GSCI), 1257, 245 EalE]
(12W, 24W- MOM) 6719 4 $9& RFAAHVOL), 6712 72 E J=(SKEWNESS) 9} 4k 8.¢lejt},
T 1%, T 5%, = 10069] SrelES UEhith Adjusted R ZF v 371240 2] B gk A AEITE

14 &%) ﬂl N
Intercept -1.3947" 1.3710™ 0.6885"" 1.0825™
SIZE -0.0284" -0.0703"" 0.0016 -0.0440™"
ICM -0.0001 -0.0037" 0.0000 -0.0005
PBR -0.0535" -0.0715™ 0.0015 0.0533™"
LVRG 0.0013 0.0061" 0.0000 0.0018
ESG 0.0262 0.2596™" -0.0052 0.2019™
ROE 0.0123" -0.0082 0.0025™ 0.0149™"
CD -0.0004 0.0253 0.0006 0.0106
LIBOR -0.0033 -0.0086 -0.0015 -0.0026
JPYKRW 0.0059 0.0084 0.0008 0.0037
USDKRW 0.0111 00268 0.0022 0.0029
SLOPE -0.0025 0.0113 0.0021 -0.0025
WTI -0.0145 -0.0004 -0.0008 -0.0055
GSCI 0.0151 -0.0007 0.0024 -0.0047
12W-MOM 0.0043 0.0200 -0.0080 -0.0461"
24AW-MOM -0.0466 -0.0717" -0.0061 -0.0306
VOL 5.8316™" 39237 -0.4006™ -0.8969™
SKEWNESS 0.0118 0.0096 0.0024 0.0019
TEXTILE 0.0511 -0.0258 0.0078 -0.0217
PAPER -0.1140 -0.0700 -0.0151 -0.0155
CHEMICAL 0.0061 -0.0103 -0.0002 -0.0125
MEDICINE -0.0583 0.0049 -0.0076 -0.0084
NON_METAL 0.0092 -0.0271 0.0038 -0.0349
METAL -0.0614 0.0189 -0.012 -0.0143
MACHINARY -0.0160 -0.0013 -0.0049 -0.0373
IT -0.0555 -0.0314 -0.0094 -0.0285
HEALTH 0.0586 -0.0214 0.0073 -0.0070
AUTOS -0.0809 0.0126 -0.0174 0.0224
DISTRIBUTION -0.0664 -0.0151 -0.0133 -0.0388
ELEC_GAS -0.1242 0.1250 -0.0103 0.0006
CONSTRUCTION -0.0238 -0.0010 -0.0062 -0.0542™
TRANSPORTATION 0.0309 -0.0138 0.0035 0.0098
COMMUNICATION 0.1900 0.1257" 0.0279 0.0690"
FINANCE -0.1093 -0.0302 -0.0166 -0.0054
BANK ~0.3087 ~0.1037 ~0.0513 -0.1397
SECURITIES 0.027 -0.0886 -0.0005 -0.0649"
INSURANCE 0.0555 -0.0248 0.0065 -0.0344
SERVICE -0.0287 -0.0498 -0.003 -0.0320"
MANUFATURING | -0.0342 -0.0011 -0.0078 -0.0283"

Average Adjusted R’ 0.0089 0.0353 0.0041 0.0289
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<¥ 5> Fama-Macbeth Regression without Industry Dummies—3Month

& 1834 ¢ Fama-Macbeth 3T 37 24 Ayolw AFEL 7 Ik 9 A4
ERdith Rolling 7132 37/H€ =, 7F 3719 Skl 9§ WsAo] FAHUT o AA HEAol
A e ol v 93-S vEhiid, al‘C A B3k FA0| dAl MEA ol v JgS vEhiTh
f2 WEd LRER] AHAE YEY, 42 g A] WEdS e 18E 2902 7145 R(SIZE),
WAL (ICM), PBR(Price/Book), W22 (LVRG), ©1¥ A&E(ESG), ROE(Return on Equity), CD &2,
LIBOR 3€ =38, /YJPYKRW), &2/ (USDKRW), & 4 7]-&-71(SLOPE), GSCI HleUA] 2]4+(GSCD),
12, 24 ‘?‘_]ES(HW 24W-MOM), 6711€ o9 Fol& FFHXH(VOL), 671€ /\qg Y= (SKEWNESS)
olth, "= 1%, & 5%, v 10%9] f94FE veERdth Adjusted R2E 7 W 3] 7R oA 9] Ht
& AAIEEA T

F

%,

a y By M1

Intercept ~1.5054" 1.3478" 0.6685"" 1.0153™
SIZE -0.0258" -0.0700" 0.0021 -0.0422"
ICM 0.0003 -0.0041"" 0.0001 -0.0004
PBR -0.0526™ -0.0703"* 0.0018 0.0536"
LVRG 0.0020 0.0058" 0.0002 0.0015
ESG 0.0310 0.2563"* -0.0044 0.1956"
ROE 0.0075 -0.0075" 0.0018 0.0138"
CD -0.0005 0.0238 0.0007 0.0115
LIBOR -0.0073 -0.0103 -0.0021 -0.0056
JPYKRW 0.0072 0.0086 0.0010 0.0032
USDKRW 0.0097 0.0260" 0.0018 0.0032
SLOPE -0.0015 0.0109 0.0024 -0.0031
WTI -0.0109 -0.0005 -0.0004 -0.0047
GSCI 0.0122 -0.0002 0.0019 -0.0059
12W-MOM 0.0170 0.0180 -0.0059 -0.0452"
24W-MOM -0.0451 -0.0682" -0.0058 -0.0336™
VOL 5.835" 3.8893" -0.4035" -0.8984™
SKEWNESS ) 0.0100 0.0082 0.0022 0.0014
Average Adjusted R® 0.0081 0.0361 0.0045 0.0282

ool = Ake] Q918 1HEHA] Fo HEE <F 5o AT} A 2958 B4
St 2 Aok, 85 FojAdel dolA= & Aol AT 5 T F A
8RAE52 WEA B Aolg BAAAZI=H oA AAh= Fito] Atia & 4
M= A uR7EA 2 7] 9F et PBRe] &9 #HAE BoH, 671Y 9§ 2o
= do] BAE B o, oA A e ST ok 2ol QS W Folghe

LAV
Kl

[¢] HA
Aol7k Uitk 5, AHY) 891 mel P Wsh Gel, ROE/ frolshd el et
Ao et Wb g,e
37 5018 EFEAA] el ApAOT G B ek 2L & F odrk 4ol H =

A 29e nHsHA Feoll= Al el 2 W= MErE UEhbA 2t
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3) Fama-Macbeth ¥ 374 &4 : Rolling Window 671€¥

<# 6> Fama-Macbeth Regression with Industry Dummies-6Month

Fama-Macbeth v 3]7] ¥4 A3z AFES ZF JudoA ] A4=9] Hyg vebdt) Rolling 717>
H FdE W] AU o A WsAde] F7A WEA T v
QIS VeI, o= oA 25 S0l dAl wisAo] W J3ks vepdth g, WA wEdte] ASds
Al MEAS vtk 18 8212 71951 E(SIZE), WFAHZ(ICM), PBR(Price/Book),
A 2] A (LVRG), ©1 A& (ESG), ROE(Return on Equity), CD &2, LIBOR 3¥€ T2, d/Y(JPYKRW),
2e]/A(USDKRW), 91 =4 7]-27](SLOPE), GSCI BlolUA] A4=(GSCI), 125, 245 € (12W, 24W-
MOM), 6712 4® & ZF=AXHVOL), 6719 A& I=(SKEWNESS)$} 4k f.9lo]t)h "= 1%, "=

5%, & 10%9] fro4#S Jerdth Adjusted R*E 2 9@ 3| AR Ao a3 A ST

AN
)

4] Qy B4 M
Intercept -0.3706 2.1534 0.7951"" 0.9434
SIZE -00540"  -00749°  -00010 00377
ICM -0.0289" -0.0834" 0.0058"™ 0.0360""
PBR 0.0033 0.0023 0.0005 -0.0006
LVRG 0.2145"* 0.2413" 0.0183™ 0.1356™"
ESG -0.0046 -0.0038 -0.0007 0.0011
ROE 0.0157 -0.0158™ 0.0028 0.0165™"
CD 0.0253 0.0061 0.0033 0.0028
LIBOR -0.0452 0.0208 -0.0091 0.0024
JPYKRW 0.0057 0.0131™ 0.0003 0.0085"™
USDKRW -0.0141 0.0174 -0.0017 -0.0012
SLOPE 0.0308 -0.0045 0.0045 -0.0009
WTI -0.0319™ 0.0044 -0.004™ *0.007?;*
GSCI 0.0139 0.0027 0.0015 0.0075" )
12ZW-MOM -0.0434 0.0095 -0.0106 -0.0328""
24W-MOM -0.1019" -0.0420" -0.0186 *0.0169f*
VOL 35404 15123 -04526° ~1.4495"
SKEWNESS 0.0378" -0.0034 0.0064" 0.0201"
TEXTILE -0.0381 -0.0151 -0.0046 -0.0098
PAPER 01577 0.0020 ~00292°  -0.0151
CHEMICAL -0.1773" -0.0402 -0.0262"" 0.0239
MEDICINE -0.1390 0.0153 -0.0220 0.0427
NON_METAL 024887 -0.0047 ~0.0383° 0.0068
METAL -0.143" -0.0627 -0.0258"" -0.0081
MACHINARY -0.1095 0.0033 -0.0198 0.0045
IT -0.1772" -0.0383 -0.0296"" 0.0026
HEALTH -0.2673 -0.0639 -0.0387 0.0576
AUTOS -0.0787 -0.0033 -0.0172 0.0124
DISTRIBUTION -0.1352" -0.0234 -0.0267" -0.0023
ELEC_GAS -0.1006 0.0443 -0.0137 0.0281
CONSTRUCTION -0.1956"" -0.0251 -0.0289"" -0.0180
TRANSPORTATION 0.0070 0.0102 -0.0046 0.0041
COMMUNICATION 0.1802 0.0826 0.0191 0.0477
FINANCE -0.1168 -0.0338 -0.0192 0.0125
BANK *0.7127:* -0.0758 *0.0997f -0.0805"
SECURITIES -0.2140" -0.1006" -0.0317" 0.0136
INSURANCE -0.1856 -0.0593 -0.0318 0.0667
SERVICE *0.1230?5 -0.0561" -0.0203" ] 0.0024
MANUFATURING -0.1642" -0.0180 -0.0286™ 0.0073

Average Adjusted R’ 0.0165 0.0612 0.0119 0.0378
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<I 7> Fama-Macbeth Regression without Industry Dummies-6Month

Q18 134 %2 Fama-Macbeth Ao 3]7] &4 ZAyolH, AFEL 7+ Fubdd ] A4

Wt} Rolling 717 67042, 7} 6714 S<te] 98 ®Edo] FAHNY o2 A MEAdo

T Fd W dEFS UET, o F A X FA00 AR WsAde] v Js e

A R ETe] AEAE VERY, & vt A BEAS UehdIth eE 291S 7] R(SIZE),

A& (ESG), ROE(Return on Equity), CD =42,

LIBOR 3¢ =&, /9(JPYKRW), ©&/¢(USDKRW), & = 7] 71(SLOPE), GSCI "] YA =4

(GSCD, 127, 247 EHI(12W, 4W-MOM), 671¢ ¥ & FFHUAHVOL), 6712 $9E A =(SKEWNESS)

ot} "= 1%, T 5%, & 10%9] frol4ES vEhdth Adjusted R3E ZF Iud g7 B Ao A Hit
s AABHAT

1] <31 By it

Intercept ~0.6846 2.1194™ 0.7427" 0.9300"
SIZE -0.0477" -0.0750"" 0.0000 -0.0370""
ICM -0.0311°" -0.0811°"" 0.0054™ 0.0369™"
PBR 0.0042 0.0025 0.0006 ~0.0006__
LVRG 0.2140™" 0.2464™ 0.018™ 0.1340"
ESG -0.0041 -0.0033" -0.0007 0.0009
ROE 0.0183 -0.0143™" 0.0031" 0.0147"
CD 0.0258 0.0066 0.0038 0.0042
LIBOR -0.0409 0.0193 -0.0084 0.0011
JPYKRW 0.0022 0.0137 -0.0002 0.0084"™
USDKRW -0.0121 0.0173 -0.0014 -0.0014
SLOPE 0.0349 -0.0025 0.0053 -0.0008
WTI -0.0313™ 0.0030 -0.0038" -0.0078™"
GSCI 0.0163 0.0030 0.0019 0.0072"
12W-MOM -0.0497 0.0124 -0.0111 -0.0324"
24W-MOM *0.1053; *0.04131. -0.0186 -0.0177"
VOL 3.5431° 15777 -0.4559" -1.4514™
SKEWNESS 0.0383" -0.0033 0.0065™ 0.0190™

Average Adjusted R 0.0145 0.0614 0.0104 0.0384
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abstract

We analyze the determinants of individual stock return volatility process in Korean stock market.
Through conducting research on the relationship between factors that explain stock return’s
variation and individual volatility process, we investigate which factor determines heterogeneity
of individual volatility process. For this analysis, we perform regression of estimated parameters
from EGARCH on macroeconomic, fundamental and technical factor exposure of individual firms,
following Fama and Macbeth (1973) method. Our findings are following. First, the heterogeneous
behavior of individual volatility process is explained by firm's specific fundamental factor,
momentum and historical volatility level. Second, macroeconomic factor has lower explanatory
power than other factors. Finally, the asymmetric effect of volatility in firm level is not explained

by leverage effect.
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