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ABSTRACT

This study aims to understand the long—run movement of volatility in Korean
stock market by decomposing stock volatility into the long—lived and the
short—lived components, In addition, I analyze how the low—frequency
movement of stock market volatility is related to changes in macroeconomic
conditions, The volatility decomposition is made based on the GARCH—MIDAS
model, in which the long—lived volatility is constructed based on the
combination of realized volatilities (RVs). The results show that the long—lived
volatility contains information of up to 3~4 years of past RVs, In addition, the
changes in the long—lived volatility can explain about two thirds of volatility
changes in the Korean stock market from 1994 to 2009, Meanwhile, the
low—frequency movement in the market volatility can be related to changes in
macroeconomic conditions, The analysis shows that the stock market volatility
appears to be countercyclical while showing a positive correlation with the
inflation, In addition, the stock market volatility tends to rise as
macroeconomic uncertainty increases., These results imply that macroeconomic
policies aiming at economic stabilization could contribute to reduction in the
stock market volatility.

FHAIYOAN HEEE Hsd2 Aol met #oke SY0| U=l B399 AEHd=s 7
#0002 XX HEM(ong—lived volatity)t LA #HSM(short-lived volatiity) 22 T2
=+ Qo 2 AF0ME Bf= FANTY HEYE XEH 240 UAY 242 Fffoion,
&4 HsduM e 22 S40 ANSHA Heds 246 OH Hsds X
£ Q401 UAH Q42 Folioh| Yol GARCH-MDAS 2¥S MEoIR2H, X&H HEY
g Tiole FBHLR= MHE HEY(ealized volatity)S SE3IRACE 1990~2000E19] H2
71Zt0ll ol S FHTH 2, KOSP £2E9] XI&H #HENole 24 3~4dntx|e HE
7h Q5| BEElE A= LT E8t 19942009 7[2H0] QAU KOSPI 2E HEY
of Hat & 9f 2/3 Bt &M HE Y| Hatof ot o= LEILE SHH, FAAIYC|
YN ZEEHE Z71M0) Hete 0| 4Sshke AASHMOAIS] Hetel SE0] US 4 U=
Cfl, 1994~2000E2] 7[2Ztof thal 2Aet Zuf, FANT A& HEde 7|44 E43
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3RO FANFE B7ME EE A7
A@sck, olefat RN MEA A
ol A% o] H2 988 LT FAAAY BHE TEA, T
A7k2e] FAT WES 1Y/ tiE 771 AR5 okt S

—E

AR oA FgArel vy

4N oX AN & o

B olo| AL ahat F=AAA] %%*ég 7\]5—7—@ a‘l—r—’“(long—lived component)glr %_U\]

=
2 B»L(short lived component)® #alsto], 2|44 W5/de] EAT} AAGAA &

44/\1%94 Eﬂ%‘% F7HE7E Uil g Hedez AHod 4 e
ol AFEA AL AR Foﬂ el sk SA0] k.2 webd s Aol wEsAde] o
oh ZSEAo] HiRE 252 8% ol5rt Hal Rl ol A W

A 52 840] Jet i}xlﬁ} vl ofs ArgE o= ek o A W¥5d e
gl disl 2|54 g0 7|Hqert S5 Y 713t
&g 7hsgde] At & 4= ik, v dAAQ] HEAde] H)
G 71k e dAAS =4S Adeke %L%@BE% 1A =2 HEA

e
= o}, b A WEAS Wet F X4Hel anol W
Al7 =

ofN

7
olN i
(0]

1 0] Qlojz= 7]ge] oA FAeEe] Weiol 7l S840l Hsl H2d 2SR Karolyi

(2001) 5& e 4= Uk

2 Hiro| A A MEA(stock market volatility)S FAIAAE] 7HAX] 4= 42080] U= W%
Jo= HoJste] o] §ojF A EollA] ARSI
3 EioAs WEA &4 245 AEA (long—lived) HEA], AW E(low frequency) HEA, A

H(trend) W54 So2 Hrslo] A% W3HA O Z(interchangeably) AMESIRACE SHH, WEAlel o
AlA Q4L AA|H(transitory or short—lived) WEA ¥ 1HI%(high frequency) HEA 502

grgste] ARgsHIH
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Q1 WNEH B T3] 0|9 ST AR AT BAS BASIE, ole}
TR S HAATIL oS AGHoleks HolA] B AT T FAAFY] WEA
2 %ol o] J]ofdt Ao slefiet

2319 TS thgw Pok A Tl Fe] 78 AAATE ARG AT
oM FAAgE] WA ANARAAE ] TR haf ofshul, A NAOIAE
AT ARl et 7129 B AT AAS AV el AN
o A%H WEH 48 235 o]o] 28 S Avugith AWHIAE F4
ARFO) A% WEAT AR AT Bl thal BT mhete R A
ol ok} AAPIORE ARS Wt

i

T84 Hfinancial assets)ollA WA= &2 W et A= g |
A X2 (volatility model)®] &@I} oo 7]2§t AAWIAAA R H (asset pricing
model), I F84F D SF8AY - 7]oskditt. 12y Engle and
Rangel(2008)9ll4%= A53t5i5zo] 71&2] W ol udt dAdatel] viE o S84
ol s 74/\]7411]z thed /ol et ﬂ?— 3Rk Holr}, tholM= HEA 9]
A 803 BAE AYATE oot TR AEste] AuEh

L =9 dgA+

524 HEA W¥(stochastic volatility model)ol gt TS E2|Y o7l Clark
(1973)3 Tauchen and Pitts(1983)9] -t WHEAdo] HHOl 555 HHYgsl=
(trading volume)¥} AT o] UL Bs|aL Qlrh. 1oyt A=fiske] ¥idsk= 4
Hol Ao thaial= g AABHA] Kok dHAI7E 19t gHH, Officer(1973)+=

of
_O|L

Ir
A
&
ot

4 H Aol A Z7)AEHeconomic activity)2 UEE & ERE HASTLS, 47]% = o
o, AXEAAY] EAAS Ustlle AxEes A4k 71 |58, 88 5 Wsde 2
Bleieg
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Shiller(1981)= 78] ¥&Ho] F=471x] 9] HEwlEvhS vhdsh= vid¢lo] W
Hop 2 322 fAndgott 7|x3t FAZMAEG R ol wAIZE vkl F=45H
o}, SRR AR HE/do] BAVSRl wet debAl= ol ol disix=
AlBHA] ZkQATE o) Fe] wAle Aol 7]x3to] Schwert(1989)= HI=2] FAAldoA]
e WsAdo] Al7]ol whet #sk= olfE sty flal AAZEAA
I} #HE] A Sofl FE3F Schwert(1989)= F8 7AAHS2] 2 ¥
A|RRS] AlEE BHF5Ad(realized volatility)ol] tisiAe ko] ARGTAE Ho|X |4t VAR
A4S B o u|Ee] AP HEAdol titt dSES w4 92 Aor HAsigit
o2} FAFSE A2 A Hamilton and Lin(1996)-2 n|=-9] AJAJA} F24]4=01 8-S =+
72 % (regime switching model)= ©|-&5to] FA6I=H, B719H E= 47
59 A7IegEe] FAAES] HE o] disl Sadt A Yol e AESHth
oj/foll A o] F=AAE] WEAdut AAIGAIA ol tigt 71E Aol s A

A wsjol] ALLHs FAAA] & WY R4S ANH WY adel 7

EoFaL A Gtk TAIZE A7 =S thA] Wl AATA 2] M3t i oo T
5t LAl A s AA|Ho]7| Rk x|&Fel FIkE n)F 4 gy, o2

15| QA= FAAEEY MEAE dAFol7| ke X549l aavks didew
A% Fart itk Aol olof tigt 27]9] ¥H3-2 & Engle and Lee(1999)+= W&
e 242 a9l AAF Q4o stog FHF= 2-24 GARCH 28-S AIokels
o}, e s o) A&4 WMol gaAoRe gl BudlHee 5
Holw, sfg Hsd 940 FE2 HIE 2YPIstr] gt FA1A ] JEo] AAE
A E3F sHAI7F ek oo thgt tieke R Engle and Rangel(2008) Spline—GARCH
RS Aokl o, Engle, Ghysels, and Sohn(2013)2 GARCH-MIDAS &< A
oFs}4AT}, Spline—GARCH X1} GARCH-MIDAS 28-S HEAS &2 949 ¢
AlA 48] o FAsL vke Follie 3840y A&54 Heds RPsete
ol lojM= ApolE Helth, HRpe] HFPL A&l (spline) T ©]-8-ste] A&
A WHEd 84aE Wtk v, A9 ®3e Xl MIDAS(Mixed Data
Sampling) W& o]-8ste] A|&54 WHEAHS ©Y Ao A= GARCH-
J

(e}
MIDAS W&ol 7|2sto] FAARe] &2 HEdes FE0kal o] FHj3 Hels +

&
52
)
re

)
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R AAZA AT A *4011 gt Y] Afdts vl
BFoll 2Ho] oA uloem, FHTol= =7PE ARE ol8%t Wd A (Engle
and Rangel[2008])T} THH EA4(Diebold and Yilmaz[2008])°0] A|=% it 18
ulsr oleje] A =Tkl ditt AAIEARS o]8%t dAte WAl ¥of Helth
Kearney and Daly(1998)= 33:9] F=AA R of| thgt EH%*U dagles ARAAL
ZufE7h BAAL B S oAk 5o AAM aEklew, Errunza
and Hogan(1998)& VAR ®&-S o]g3dlo] 97 o Al HH FAA A BEE=
HEdS AL B3, EVMESE 62 B9 AWstaat it ey o)4de]

o
AL FANFE WA ANEAR Walel] AgAHe (43 e} ANH ks

mlru

U FAA] HE AT WS As Tt FokE = QLo FAARS] HEA
I AAZEAA Aol gt At WA ghob Helt, HYGE - v
A= FAAK e AR WEAd 7he] Rl dhet A ARsE A
= Adastias A Aol IAE EASHLAF shlt o5 AR(l)—GARCH(l 1) =]
Pol| 71238t o|2E, e, EVMISES ¥E/do] KOSPI
a7b LS Ech gHH, AI$H2009)> F71AdE o
EGARCH(1,1)-M Z&o] 7]23}] KOSPI %1089 HEA
sttt ey A7)e] At AAAA AL WStel| ASshe AR X421
HEd 2aEs dAAQl WEAd et RS §RjMTh RHH, fR(2009)=
EGARCH(1,1) =3¥} o7t dg& dAH o= A-8sto] KOSPI &1t AFAgAE
O] MEHE F&54 a4t YA 248 Halgt & A Atolo] HE-2A(lead—lag)
A Fgskset. Teu A HE ATt AAEAA BRIl gt 11 oo
Z 9A3E 4= Qlth Engle and Lee(1999)9] 2— Q4 GARCH 2o 7|2

_-|>

=
Sfo] S A WEAS 7] A4t W] aiw et AR Y dvw
L g - 05 WQ0000] Qo ofEe ANAAA BTk Z2aw At
WAl vjA w1 Hl Eujolet 2EE Tk
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1. ZAA A48 BSHT ANZAR B0 gt =9

FAALEY] M AoE T oA et WSkl wiet 2iF Ao s
Aojg 4= Stk o7|A FARES Ao S (capital gain)d} =2l E(dividend
yield) o] go=2 AXtE=d], F71 wiged, e 47 P, D, Rolgt 5P 4
8L R, = (P +D, )/ P3 o] TEHECE Campbell(1991)%F Campbell
and Shiller(1988)+= ©] A& RIMFIAPIHES ol8ste] HTe=MN oFe] ol

%) Hak 408 thew) o] EAskTt

19

o

rn— E,_r, = (l—p)j;)p'j(Et — Et,l)Ade—j;)pj(Et — Et,l)rHj

A7) de} r2 Zbzt Bangaqlyl 24088 YERE, p=1/(1+ D/P)o]
o}, o] A oA Fet BIAGE( — E,_ )= oY eSS Hakel ot
°l59] ¥istE Hafjsto] FASTIAL Qlrt, A7) Aol w= vl o] sigErReol o
g 717 AAsstAY o] =olEol it 71 x)7E skt 9o @A polES
A dEet SV Holal itk FhH, oFeelES FF ol (riskless interest
rate) E= 919 ZU|(risk premium)e] s Aol mFol tith &
(discount rate)o] ZolA|A| Eo] sfetgict wheba] o] vigd4=¢] ®i= ST
At A7E FAAE FojRtoA mdd A9 ol FARAEY e wiEdsTe
FAR g gt 7IHHE BISAFI o2 dAQ] FAR0EY] FIFS nX= AeR

°

sie 4= glek ol A1 Holate] ZlthE WAk 4 9l

iSRS
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o] Wigk= d(Ew 7)) W= oo HlwA 71 7|7 AA WAsh= Aol lem,
o] 5 Wtz AARIEE] ¥ HIE EZF H(E= 27]) W= o] 7|7tollA ot
oF S AA B e B AARIES] HEAIFRE I7bshA] ¢Fa ol 7]t
e AR 2 ERdel wEh dA R o7 | Hik= vl 71 7|3k A S
AAY] MEAdol ALAer G2 vE 7hsAol Erh wEbA AAEA S vE
Fot= T8 AFEe FAAE] WHEA disll A&52e] ¥MEkE xHste 2glo] H
= Schwert(1989), Errunza and Hogan(1998), Kearney and Daly(1998),
Engle and Rangel(2008), Engle, Ghysels, and Sohn(2013) 5& FAIAAL] HEA
= ARske ler AAAFAR AL, BT A7 )& LSk
T, AA] T A 377F FAAAe] 2|£20] MEAo sl HMElgole] B 4= 9)
nf—:)-_ AT o, AR HA HeAdH = YAA 84 (short—lived component)
oF div|=l= #|54] 84 (long-lived component)& FE310] AAGAZ] BedE &
Ask= Aol AAT 4= Qlct, o|Het EA|C)4] o 7|23} Engle and Rangel(2008)3}
Engle, Ghysels, and Sohn(2013)2 AA|X|79] T2 Hiof ARSEl= FAIAAS] o
H(Ee 2718) A= HeAds FE3h0] o9 AR alomA AXNAAA e ¥

_ll~> “

o
N

b &
r |

A WEAS] WEIE G5 oA WiFael thah 2 (shocks to expected
dividends) F+= TRIES ZAsI= JAreEo gt &Z(shocks to expected
returns)®fl ol A 4= Utk AXFAA a7t A HEAdol vAl= FF= ol
et A=of| 7128t ofsfd 4= Utk A WEAol = v 4 = AXBAE &
ez= A7I=d, 8 AAMsY S7Re HWed, A BE Ak 55 e

S ook WA, A7) A5 4715
e 913 eujelo] *% tol F4bge]
H

N
N
ox
ol}

71l ula) el 27} otshee] at
B S JRsAe] gtk A4
wol glek. 8 AXMSe] WEA]

o
o =
G AN olle] HAAE A% Solpronabiiinel - $aH143 ol

off

Y
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o,
é
2
()
10
e
o
it
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K1

g
)
rii'
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ute]
B 918 Tejulole ZRo R FAN] MEHE AXA B, olE o F
8 ANMS] ST AR, AAGETL olAHE, B8 SO BRAe 7Y 4
ool tigh BIUYS FHAZ 4 glom, ojgt WA ool ElE JF vl
o FAAY WEAl 45T & otk B3 B2 BMSEE &5 479 of
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=~

oN

o] M50 Ao mdshs vt 2 A A&AE 7R A=
(low frequency) 5733} 1R %E (high frequency) M o2 2T 4= Ut} ARE
HEE2 lday) E= F(week) THR19] 42 7|Xtol= WS $IAIRE D(month) =
+7](quarter) ©]4Fe] vld 71 7|7toll= ¥IgHE Holi= WHE/d2 A% (trend) 84
2 olgig 4= Qlr}. Wi, IHIE HEAAS o B F T Bl F2 7t &
HERE B 4= 9o, 1 ol HolAe Aol 5T Wk "It gl WEAd

o AN AN (transitory) B4 o]she 4= Tk, THENAE AL WEHS I

flo

N

o

a1

5 Engle and Rangel(2008), Bekaert and Harvey(1997), King and Levine(1993) & S8A1%<]
g AEE Yelll= AEEA GDP tiH] FAAY R E d§¥eRE ARSEITE £3] Engle an
Rangel(2008) =7} 7F Ao A2E B3 23}, GDP tiH] Al7FEdo] S48 FAA] ¥
Aol wofx|= Aol U BT £ Ae =7 1 Fuhd B4o] ofd 3 FAARe] W
of gk AIAEZQ] BEHolER 7} 7F wiEAe] Xfo|7t ARl g Jmof o5 dE 4= e
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= .

FAA] e e FF 7ol ditt FARES] 7St fd Zejv]d

(risk premium) SOl FF= MH2=ZHN AA] F71et 11 WHEAdo] S vAA =

ok olA™ 8l HMEE 2dchs wie AR iR AR Xt T4, S
ofslf EEY 4= Qlrk. wef Al solES v

t— 1A A t7194 Folgol et 71HZ S £, (r) 2 o8, ¢7]9] oA &

& gk 7, = AR 3
]

Uk, ol t7]9] oA X3t o'

=

~

&

oA71M A FlelES By, () =p BOT AFT 5 Ak B, oA 2
o olE oSk A, )0 ZAN WEAE [l )e mate] A4o
wfeh 4712 BN s ANES] WEY A4(r)9 Br1Hel BkE 2E T

M 849 )=t Zol e 4

Uit = ATt * Git€it

A = AUEANE 2r wEgem B, \ln)=r% wEsie], i W
FH g, A WEHY SAY) sl DR Eahek 7] 7] 80 BB
HoRb) WA G A FIER E_\lg, ) =19 2L BEG el
e Bioyylen) =03 Var le, ) = 12 WEsks shgwgolch neby 4:olge

lq-lt:i_]- xilé_]ECﬂ]k]Q] Z\Jﬂ‘j %_%Ag(‘g:‘ﬂ')g q‘E}‘HL Vart71[ 175]( t71[ 1215])'% Tt7]'
Hr}, o= 489 HEAo] A7AQl HIE HARR= AWE(low—frequency time
horizon)ol A= ol &8l A AT, 7HE ARG oAM= IRE HEAHS T w7
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AHe 7, « g0 S EADS ofmsith Fh. 9] AlA WS ANE WEA
(V7)o Wi =, el

L
AN
cheat o] olgo] axAel AR WA ek

Tz‘,t_Eith(Tz‘,t)

\/7_7 = VYt €t

9 Aol 7|zt M= HEd 245 FE37] A AHl=E HEd(n)S
Aoz wslst a7t QUrd. Engle and Rangel(2008)-2 A= 22} AZEl]l o=

S

(exponential quadratic spline function)E& °J]&st 7,5 H|XE4 AT A& AQ
(Spline—GARCH *&)35}992 1, Engle, Ghysels, and Sohn(2013)-2 MIDAS ¥ ¥
(filtering) Wi ol&sto] n,& F4Y A& ACHGARCH-MIDAS %%)3}H3It,
AL A= GARCH-MIDAS E&o| 7]%23l0] Rl HEALS i%@r,}

MIDAS Be1E A48T A8 71 WEY e chgs} o] Be Xl B
WX, )50 AgEtow maY 4 ot

FI'EE ot

.
=0, ¢x(kw)X,_

k=1

o17]14 0= 2AY(scale)S 2G5 Hax(parameter) O™, ¢x(kw)= X, ol of
3t 7152 Shr(weighting function)E UERHTH o= AR X9 ZF SAR}
(lagged X's)ol] sl o= Jwo] 7l5AE Fofste] ARIE HEA 7ol vrIdxE
7“43*4 o714 ¢ (kyw)E T 22 HIERHE7] M (Beta weighting scheme) 5]

dp(byw) = (1—k/K)® 1/21 §/K)? !

j=1

9 e 24 gate xME WEA(r)S TS ARHSE(N7} Bagh

4], olof dFsl= HeRe ANl HeAdd dHE FEAE Ex 1 AXNAREE
T 4= ok oS Sof Schwert(1989), Campbell et al (2001) SofA &85+ AF
H WHEA(realized volatility: RV)S o83t ARlE HeAdS AT = o,

Engle, Ghysels, and Sohn(2013)o| A A& AFJAALE AR S} e AXR RS
olgato] ANLE MEAS TR S 9k
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>
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[Figure 1] Daily KOSPI Returns (1990~2009)

0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

o
Hl
1z
Rl
e
m

 HSMT ANZHA BN 2

77



78

[Figure 2] Monthly Realized Standard Deviation of KOSPI Returns (v RV)
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[Figure 3] Major Indices for Macroeconomic Conditions (1990~2009)
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[Figure 4] Volatility of Monthly Macroeconomic Indices

GARCHSD_GIP GARCHSD_GPPI
.10 .06
.09
.05 |
.08
.07 4 .04
.06
.03
.05
.04 .02 |
.03
.01
.02 4
L e S o B S S S B S s P SIS S m s e s 7T T 7T 7T T T T
90 92 94 96 98 00 02 04 06 08 90 92 94 96 98 00 02 04 06 08
GARCHSD_CDRATE GARCHSD_FXRET

035 -]
1030 -]
025 -]
020 ]
015 - 084
010 -

.04
.005 4

T T T B R s s St s st B B s B e B R e B e
92 94 96 98 00 02 04 06 08 90 92 94 96 98 00 02 04 06 08
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standard deviation of industrial production growth, PPI inflation, returns from CD, and returns from
won/dollar exchange rates respectively.
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[Figure 5] Optimal Weighting Functions ¢,(k,w) for &=36, 48, 60
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(Table 1) Estimation Results of GARCH(1,1)-MIDAS Model

Sample period « I6] 0 w
0.0909 0.8740 0.0500 3.7755
19902009 (0.0001) (0.0000) (0.0000) (1.0869)

Note: Monthly RVs are used for the long—lived variance component,
Numbers in () are standard errors.

[Figure 6] Conditional Volatility and Absolute Values of Daily KOSPI Returns
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[Figure 7] Volatility of Daily KOSPI Returns and Its Long—lived Component (4/7; )
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[Figure 8] Short-lived Volatility of Daily KOSPI Returns (/g )
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(Table 2) Regression Results for the Monthly Long—lived Volatility

log(long—lived volatility)

(1) (2) 3) (4) (5) (6) @) 8)

ogllong—ived volatiiy_1) | 0987 | 0.977 | 0992 | 0956 | 0.976 | 0959 | 0966 | 0.97"
otiong y 000 | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
0.019 0.007 | —0.012 | 0,004 | 0,001

0g(GARCHVAR GP) | 5 g 052) | (028 | 070 | 092
0.037 0036 | 0018 | 0010 | 0007

l0g(GARCHVAR_GPP) (0.00) 0.00) | 0.04) | (023) | (0.38)
0.010 0.007 | 0008 | 0.008

0G(GARCHVAR_CDRATE) (0.00) (003) | (001 | ©01)
0.024 0.020 | 0018 | 0017

log(GARCHVAR_FXRET) 000! 600 | 000 | 600
~1176 | —1.239

aP 0.00) | (©.00)

1762

GPPI 000}
Adiusted—R2(%) 985 | 986 | 985 | 987 | 986 | 987 | 989 | 989

Note: GIP, GPPI, CDRATE, and FXRET indicate growth rates of industrial production, PPI inflation, CD rate, and FX
returns respectively. GARCHVAR_GIP, GARCHVAR_GPPI, GARCHVAR_CDRATE, and GARCHVAR_FXRET
indicate GARCH variances of GIP, GPPI, CDRATE, and RXRET respectively. Sample periods are from 1994 to
2009. Numbers in () are p—values. Numbers in bold indicate significance within 10%.
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(Table 3) Estimation Results of GARCH(1,1)-MIDAS Model

Sample periods « 16] 0 w
0.0891 0.8833 0.0174 3.5949
19902009 (0.0001) (0.0000) (0.0000) (0.6977)

Note: Quarterly RVs are used for the long—lived variance component,
Numbers in () indicate standard errors.

(Table 4) Regression Results for the Quarterly Long—lived Volatility

log(long—lived volatility)

(1) (2) (3) (4) (5) (6) (7) (8)

oallong-ived vojatityi1)) | 0906 | 0.987 | 0.938 | 0.786 | 0.913 | 0.794 | 0.913 | 0811
gtiong 4 0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
0.095 0.061 | 0.042 0.055

0G(GARCHVAR GIF) (0.00) 0.01) | (0.04) (0.01)
0.161 0.095 | —0.010 ~0.025

I0G(GARCHVAR_GPP) (0.00) 0.01) | (0.82) (0.59)

02 -0, -0

log(GARCHVAR_CDRATE) ?ooo 2? (8 ng <8 ng
1 1 142

log(GARCHVAR_FXRET) (()o 060‘)) ?o 0305) (()o o0}
0313 | 0.193

aP 049) | (0.65)

4738 | 2.934

S 000 | (0.05)

Cyclical component of the —0.037 | 0.005
CCl (0.00) | (0.71)
Adjusted—R*(%) 945 | 944 | 925 | 958 | 950 | 959 | 941 | 963

Note: GIP, GPPI, CDRATE, FXRET, MarketSize, and CCI indicate growth rates of industrial production, PPI inflation,
CD rate, FX returns, stock market capitalization, and Coincident Composite Index respectively.
GARCHVAR_GIP, GARCHVAR_GPPI, GARCHVAR_CDRATE, and GARCHVAR_FXRET indicate GARCH
variances of GIP, GPPI, CDRATE, and RXRET respectively. Numbers in () are p—values. Numbers in bold
indicate significance within 10%. Sample periods are from 1994 to 2009.
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