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Domowitz-Hakkio(1985)= ARCH-M=¥-& o]&sto] 1973~1982d 713+ 5 9=
M bl S3hE e el Zen o)

'Lxﬂs}ﬂ O-“:“:}* :H“rﬂ/‘ < *a'%—v’f**if?} A =9 #L=3HGBP) 9 U2 9
SHIPY)oll M= AF7Hd S 712he Wi, o g 3715 F3HFFR, DEM, CHE)olA &= 4
=& APzerdy EAE 45T 5 AUCh

Engle-Bollerslev(1986)-2 w| @e]/2 92~ Zg(USD/CHE)ol th3t 19721335 19854
7} A] 9] FEEE 7MA 32 ARCHEES #AA3d9209, Bollerslev (1986)2 ARCHS.3
& et dwrsiA 7l GARCHE S & #AAste] #AQ] AR a4 kAt
AEg ARG e &9

Baillie~Bollerslev(1939) = 3¢ 14 Ei 1985 149 28% 744 67) St o
& divjgy dd e BAS 23 t-BXAE 7H GARCH(LI)E o] A&
As e olRAMd e Asted AdHolge 48 E At

Bollerslev(1987)2 3}-2-=/2r2|(GBP/USD), nt23/2#(DEM/USD)E tiAtoZ 1980
d 38 1458 19859 19 8BU7H49] 4 AEFES A8t £t 1 4
I t-EEE A8% GARCH(,)EHo] wr} o A3sitte A& Lol

Baillie-Bollerslev(1990)= #=8-&0] n&AYAAE GErks 7HAshe] FEAR
g ol&dtod Ve HEEEH vHERS Alojd B F oAty WHE ©F

dtaL o] WEge] 275 22 HE9 FL thwlF GARCHAY o 2¥335]

—
Ne}
078}
[}
rT‘

Tyl BALS ddeR & HEINAY aeddAe O Fe4
ehal AEFAGY ey AAARE $79 oY wiol A ol Folx A gkt
ok EEE(1996)S 19924 19 5H 19969 997kA4 1719 2 309 /e MERe
oz MEREe] BEAV7MAS AT OLSEA A 1/1Y NEd =g
el v dEdE Wihgo] EHGEAgE AES AR, FHE EAdME=
Ndat 3HE 5 7HAe] A FHE #BAVE EA8tA] v Ao Yend, aebA
AEE v dEHEH 1Y, MY ABFatel A1 Ho ek AATE EA)
a7 gerhe 2ES 49l

AT AA51998) = 1994 1€ 49 7 1996 12€ 3147kx) 9/98 389
FH 285 E 7HA 3 GARCH(L)-ME# o2 A2389 BHry|urids 938 Zen)
do ATPAE S HAE A3 BHvgsbde] AEER] ekol APz an|go] A3}
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v]Qishe] olsh Ak weh WE AL AALUGY 0,9 EA) WEoleh: AL o
Bk A @ 4 D9 ARIYN Do) S ARste] AZbel dioh BH 5 (8
S Azko] whel Wshele ZAREA ol FHE Ve F FRo2 el 4
(3)& Fol7l ARPF ol BAGe] PR 0olm il AFshrkE AL vl

WA (e ZAREA (hy)o] BAS AF AF A 3 2 o

—_

v = aptap& 2 ik )

V. 382 AA o 7x25AF &4
R IE

B Ao A USD/JPY, USD/DEM, GBP/USD 123 USD/CHF®| 3t ¥248&
<& 1>} Zo] Bloombergol 4 @x 3k v oA 7mEAZ] F7HNew York market
closing, 22200 GMT)& 7|22 FZ3t. YdAse] FTE7|HS 1988d 1297
19979 2974x 0], R8O & WER 747 99780

EXEE Siegel's paradox® A& sH4sty] st 7t #&
235t gHlogarithmic form) 2.2 A3 ste] BA o) A}&3a1¢gth2

<E 1> THo A

| 58 AR Ar FAZNE [ AR 2] w25 [ AR X
&3
USDARY =g asa
e
USD/DEM. |5 1 %
'gg_g“ 198312-1997. 2 | €wxE | z+2F 9970 | Bloomberg
USD/CHF TEREE]
HAES
GBP/USD  ora) ds |

2) Peel-Pope(1995)3} Baillie-Bollerslev(1990)oll A Al-&-3t @5 2} A gk W o|t}, Siegel's Paradox @ &

o] FEHSE JE & A IS EV|H bt FA g Zo|7t SAFE Jensen's inequality E 2
") &k Aolth,
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A & % YAIA 5.991S X Fs}
o2 5% FYgTM AMEELE HEnes AFHES 71zt aga 2§
S e AFEE FE(normal kurtosis)ghel 38T A Yo e, o AE
¥7F olygle drES A X3

<E 2> 259 JNE2EAH
IPY DEM CHF GBP
dEgd | MBS |  dEF | AEY | dES | XES | HEY | HEE
3 12004 | 119905 | 16166 | 1618 | 1.3913 1.3913 16437 | 1.6385
¥5Ha | 1815614 | 182382 | 0.1399 | 0.1404 | 0.1456 0.1463 0.1365 | 0.1332
9 = 0.0428 | 0.0236 | 04727 | 04314 | 0.0381 0.0062 0.8341 | 0.8304
L 20570 | 20360 | 27583 | 27225 | 21757 2.1415 27435 | 27521
J-B A% | 36982 | 3.8429 | 39279 | 3.3896 | 2.8267 3.0404 | 11.7496 | 11.6311
Pk 01574 | 0.1463 | 0.1403 | 0.1836 | 0.2433 0.2186 | 0.0028 | 0.0029
EE29 F 9974 9970 997} 9971 997} 9970 |' 9970 9974
%

. Jarque-Bera statistics

3. AAG A8 B9 HA

ggatgo] delo] EAEA HE Ao FAA FH) & AF 540 v
Ao F&HHow JgFg vIAA o] AAEC] A FAHZAM oA Hol
7444 8 (supurious regression)®] A7} AJ71T) o= FAof QoA Al wWojre
e TEAR BAE 2dstA HEZR o]y AFE Aside delde] EAce &
&9 FEATE 12 ApRsto] £Asto]oF Fht

£ A79 GARCH-MEH A ALEE 3|AZA 2o e Syl d&s
&9 W (50— sp F AEB2ZYVYG (fi—s)oll theto] 7z} bz oo dAS
AAEg . Auvkstd Liu and Maddala(1992)ell 2shd AL A A (s,,,—s)=a+

Bl s)t e AN ARNS T 4% (s1-s)E dF2 A3 AAD A=
o ePgAel FRELG (f-s)E B4 ARGl wgel gyl Wil wAE

T 2¥ A¥A AV dFH7] wiEolth



DEM, CHF, GBPol|A @]

A
CHFelA 99122 #23 & Asith Telu AAD 24l glofA ol

e e
B} G4 g A4 PPARAAE 7o g AEszgud A4
of thalM Dol EAEHA 7] Mol dAde] FEHTGE AL & F Uk
<HE 3> JAEHS Hgs B AL el e gl HA
(s41— ) JPY DEM CHF GBP
ADF C -4.6519 -5.0593 -4.9391 -5.3425
T T -4.6654 -5.1527 -5.0366 -5.3061
PP C -8.9533 -9.0132 -85178 -8.6664
o T -89316 -9.0495 -8.5366 -8.6264
(fi—s) Jpy DEM CHF GBP
ADF C -4.4459 -2.1238 -2.7228 -1.3881
T T ~-4.7498 -2.6591 -3.3182 -35137
PP C -8.1110 -4.4197 -5.2430 -3.9011
o T -8.5723 -4.6118 -5.4639 -2.9040
D ADFAA &5 #AAC) dAA, 5% -2.8915
F Aot A AT %‘ﬁl"‘l, 5%: -3.4561
2) PPAA ¢ 4t A0 FAIA, 5% -2.8909
FAlet A THAUT) JAIA, 5% -3.4557
w, ADF.9 A% AlA 28 F1 PPAAY 4% A4 38 FAu
V. ASEHS 2HE
L A7
2 =i AFEAAAE A (D), ), 3) B A B)F ol&3td WA 2o A3y
o AAstT BRI AT 9z u]de A7 A AA37|E gt

2] A&
EHA7| 742 Wald Test(Wald 1)E o] &3te], Al W3t Al Aazns
Bo=0, 6=0, B=1% F3 Fit7 2] e 5% G42S Moz HA T
7

AoltHe] Hste 45 wer oxtgol WagEoleu
1 %
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Aol E&4do] YFHch
WAoo tid AR L Ljung-Box QAARS At gigled AAjgt} Azt 208
Z Ljung-Box Q0)7te]l AAA x*(20)(2=005)=3142 Fo@ A=x}ako] wlazk-S(white
noise)olgtal & 5 §lth
AzbaEt g e u|g L Wald Test(Wald 2)8 Ag-dte] Anwo] g A5
O

AFE By=0,6=022 F1, Fgk3t x’gol dd 5% FAFEL 7Eoz 33D
t} ol g =102 A7t WAaRgoldH gEzande & 2

o =g B0, §=07F fFelgolw gAxeiujeio] st AP glom,
0+071 frelHold ARzt Az do] Eadhn 4 & Yok

2 =594 GARCH-MEE-& #¢34H(maximum likelihood estimation)& ©]-&
ste] A3 H-FAY LS FEFIF Avkd Ay 1KMo nE BEHFAHR F
oA HARALS VHAGOTE FAHAE 92 F Svke FHo] ok WA 2y A
Ae ART A <&E £ AAH it

<E 4> 2o AT B4 FAY
7 OJ 7 [e) 7 (=} 7 o

A —JPY A4 | DEMURY | CHF A9 | GBP 1@

FA 3 tgk FA A tgk FAA tgk FAX tak

0x/Q(20) | 00110 | 19.7560 | 00091 | 22455 | -0.0760 | 16130 | 0.0030 | 12.355
0L/ Q% | -0.0531 | 239891 | 0.0040 | 23712 | 00351 | 10531 | -0.0030 | 18.068

LM(@2)/p 0.0391 | 08436 | 0.1173 | 07327 | 01727 | 06787 0.2095 0.6482
k(H%) 4.0037 3.2912 3.0223 4.1093

<F o)A 7ol wZEsE A &/h VD)ol tE Ljung-Box EAZ 04/Q(20)

00/ Qun R AAT Ax LE Sl AHA BAzeo EAF AT F QU
CES AR 28 F LMAAAE EEstE A dARdSdS Boed, aga

53l GARCHEES 7S 23 OLS 44 no= Hx7t dolHdA A5t

of Brt ZHsH HE AL 4 F AUThD o]AE GARCH(L,D-MEHO 2

& A7t

e BAE A2

R )
rin

o
Moo

]

4) OLS ¥4A19) A= JPY : 46677, DEM : 65536, CHF : 25132, GBP : 20.0440



olAE Hrp FaA oz Aielw A Ljung-Box p4/@(20) HAAM 5% 9
FEoA BE st ZAAM Aol e FoE yeuth 4, Ljung-Box
o5/ Qi AR AT 3 54T 29E RFT o)A =R Az AP Zan
s nHF7] witel] AEe] gigk 27AF-E4ke] GARCH-M#E & AXA 53
ghdE Zlew B g Qo X Ry HA e dAFste A & 5 Qv Al
A, AzF 28 FIL LM HAE AAIS 29, JPYRF Al9jstal o] o4k A A A
g7t glvke A% GARCHEY S o83 A3 daghe] Alde] A Azt o
ol e WA et Ag ¢ F Utk wdbd GARCH(L,D-MEZ Y A3

ro,
o
do g
k)

o= Bd/UrHE AFzevde ARMEAS AAY Ads dYEs

<E 5> GARCH(,))-M=3& =4ZAn

St+1— 8= o+ ﬂ](ft_3t>+€t+1

0,= By + 0h, iy

€141 | &~NQ, ht_+1)
Ag & JPY 1744 DEM 1/4€¥ CHF 174¢ GBP 1704
SAE | FAHA gk A2 tak FA A tak F37 tak

g | 153803 | 04721 | -80875 | 09518 | 345583 | 16966 | -12.7605 | -2.4507
Bo | -0.0153 |-04998 | 0.0072 | 08685 | -0.0394 |-16905 | 00083 | 20104°
B | -01791 |-05580 | 02127 | 02094 | 07717 | -04753 | -0.4920 | -0.3272
Wald 1/p | 45215 | 00053 | 03031 | 08231 | 13834 | 02513 | 23310 | 0.0793
Wald 2/p | 0.0515 | 09497 | 04546 | 06361 | 0.7576 | 04717 | 34681 | 0.0353
D * 9% E 5%
2) Wald P 9 Wald 2/PelH #23k& Ftolwl, $-53& Pgkolth,

<3 5>oflA BEo], Wald Test(Wald 1) 23 JPYolA B3 7|tl7Hdo] 7|2t E &
FEU(P=0.0053), o122 JPYS 7Z4-¢ Adzegudo] EAFE HoFE
DEM, CHF, GBPE= S2.A}3o] HAZZong HEFEo] nfdESE o
gAee BRI rHd
o] E&Holzty & F
&

TG <G 5>ollA B 4 glol, Wald Test(Wald 2) 23 GBPAIA®E 5% frol4&

5) 4 5)¢] GARCH(LD-MEZAXN BE A% o, % 7,9 AFad el 180 A vgozi {2 o

ul 9] A4 dz7(wide sence of stationarity)o] WHEEE Aow velhd
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o4 APz el AzThEg el EAFP00BE & 5 otk AAAG ovow
AzrAE e zelnde) £AE AAWE delE GBPI A 5% ol FEeln Az
wek @ xeu ol EAsHE A0 uehdeh Al el GBPY 7%, 2H7]67}
ol FUBRA Bl AE ABTave] EATL & & duh ol& AYm
Srlgto] Azl wheh WESAT A3 Azis JPxude) BEe 00 B
7] W] £ AEA7k BAl FUE 5 otk A AU wie Baw A%
&Pl fASEA Aol weh wsels EEuYe) £AY F ks A
& FANAFE Aol

e A3E bt 2 ANS A 8 Fuh F, 547
& Ase UE Seleaming) o] WoAnE A5 Mo THALRET HERE
zrol Bevt £AG A2R 58H A47k4ol 148 4 Tk 2

Ausl gaAes F &8 FHsA 2 ol webA A7IRE dior & A%

=
=
7

;li i

pk

(28 12 gelXe] 24235 4 Q)0 s Ard AZZ s =A%
olth. ol & o] & =7PE HdZefr|gLe Hlae] B, GBPel it AP zvdd

Lo

0.06
0.04 ~
0.02{
0.00]
-0.024

-0.04 |

' i i
-0.06 - i

-0.08 | !

-0.10 e S— — I S S S— S—




AZEggol 7 A thgo® CHFZE avhe A& & 5 olth CHFY 49, 9439
Zv)de) Alzbashdel lmE gom FEE (1) (o) Alelg BAs g &
L.

F ok 2ela GBPE A, Alkbist dg=eu|dde] g2 dlo] vy =& HEA
el
=

Holw, |5 S3A3E 2N 2HE 5 Uk

ox
o

o] Hi& DEMH CHF7}F (+)9] 7+8 HolW, JPYS GBPY
o] Fito] (e AL & 4 . JPYS GBPY %5 HiH
UeEhE 2 USDAES mAXAA/JPY wl=Z A4

i)
[kl

ttjo
A3
R

H_L;
N
>
o
2

+

Azrasi g rige] B4 [ anEdsl 2 ArasgegEdvidel 32
JPY 1.31E-06 0.000980 -0.00026
DEM 0.20E-06 0.001062 0.01707
CHF 8.82E-05 0.001242 0.00191
GBP 2.18E-04 0.001139 -0.00765

& WEde] P zan|de M Hlg] 5w o] A vEhda JEFE & F
it ol# g A= AP Zude vEAFEA ] oste] AokE W AEF o~
T ES} AEIE Watelo] Aolof g 2AF-EAte) ot AHHT] Wit 1 A
71 o} ZAolop = Frankel(1986)9] <

T Y Adzaude) MEdT |
(2 2]l AAEe] ok [2E 2l w29, JPY: d& 2
gulde] A7t ok F Zm A 0o Tt AL & ¢ vk E£3 DEMY A5

=

v
A% BB AEF Hael APTelre] WFo

lo

7) Pagan(1988)2 ZAR-EAko] AJ7bel] whe} @3l gchd Frankel(1988)9] 48 4hx] grom ohx) gz

el
Sulglel el vk E@sior rin FHe s,



376 WA

-0.05 1

-0.10 4

-0.15

92

91

90

94 95 96 97

93

89

DEM

90 91 92 93 94 95 96 97

89

0.15

0.10

0.05 -

0.00 1

-0.05 |

-0.10




CHF

GBP

0.15

97

95

0.10-
0.05
0.00 1"
-0.05 ]
-0.10
0.10
0.05 ]
0.00{ ..
-0.05 -
-0.10 ]




=]
=

}714]

o

t

S

|8

stol &

RIAS)
(o]
= ©

[}

GBPel 4 = 7}
=

)

o 2707 AEsel WEI 1)
tate 2 GARCH(1,1)-M

ez
T
=]

=

2]

o

A%, 9

o}F 2l hehvtar gle,

Oﬂ

e

Aol A 4705 Fohel YuAw

folzbol| Al Al g = oA |27}

A
I

ot JPY 9

B

378 WiV
]
109

}\] ?g—

s
A

s

A X (unbiased and efficient estimators)

i+

A}
pas

olnl
o

=
N

]
il

e, GBP2

L

°

34

3

=

=

23

E8H NG Mol A1ZEAT W78 B

(asymptotically) & A7 3} ¢

Aol

GBP

9
i

o=

¥ vebt Auzeludst A4

7 7k o]

.

XH

Il

H
=

o

Ry

9/]

AV

T
T

i)

|
N

mjp

of |@AHe) Sao] wel g

2l
o
oF

o)

%

=

o}

o o}

2l

3|

goll ul

g]

A7 eha



%
2
Z
td
of
o
o
oo
e
r)~
il
i
>
o
1o,
)
na
1Kl
o
=
k2
)
o
olN
3
=}

o

g, A, /2 AEFAY APz ndel
1998 5.
VI SAEY] ZEA B4, Eeel e, A dth e, 1996.

Bailey, R. W., R. T. Baillie, and P. C. McMahon “Interpretating Econometric

g A, AT A5z,

e

Ho
o

#3

Evidence on Efﬁcieﬁcy in the Foreign Exchange Market,” Oxford Economic
Papers, 36 (1984), pp.67-85.

Baillie, Richard T. and Tim Bollerslev, “The Message of Daily Exchange Rates : A
Conditional Variance.‘ Tale,” Journal of Business and Economic Statistics, Vol.7
(1989), pp.297-305.

, “A Multivariate Generalized ARCH Approach to Modelling Risk
Premia in Forward Foreign Exchange Rate Markets,” Journal of International
Money and Finance, Vol.9 (1990), pp.309-324.

Bilson, J., “The Speculative Efficiency Hypothesié," Journal of Business, Vol.b4
(1981), pp.435-451.

Bollerslev, Tim., “Generalized Autoregressive Conditional Heteroskedasticity,”
Journal of Economics, Vol.31 (1986), pp.307-327.

, “A Conditional Heteroskedastic Time Series Model for Speculative
Prices and Rates of Return,” Review of Economics and Statistics, Vol.69 (1987),
pp.542-547.

, Ray Y. Chou, and K. F. Kroner, “ARCH Modelling in Finance : A
Review of the Theory and Empirical Evidence,” Journal of Econometrics, Vol.52
(1992), pp.5-59.

Cheung, Yin-Yong, “Exchange Rate Risk Premiums,” Journal of International
Money and Finance, Vol.12 (1993), pp.184-1%4.

Domowitz, Ian and Craig S, Hakkio, “Conditional Variance and the Risk Premium in
the Foreign Exchange Market,” Journal of International Economics, Vol.19
(1985), pp.47-66.

Edwards, S., “Exchange Rate Market Efficiency and New Information,” Economic
Letters, 9 (1982), pp.377-382.



380 WS R

, “Floating Exchange Rates, Expectations and New Information,” Journal
of Monetary Economics, 11 (1983), pp.321-326.

Engle, Robert F. and Tim Bollerslev, “Modelling the Persistence of Conditional
Variances,” Econometric Reviews, 5 (1986), pp.1-50.

Fama E. F., “Forward and Spot Exchange Rates,” Journal of Monetary Economics
14. (Nov. 1984), pp.319-338.

Frankel, J., "Recent Estimates of Time-Vanation in the Conditional Variances and
in the Exchange Rate Premium®, journal of International Money and Finance,
Vol 7 (1988), pp.115-125.

Frenkel, J. A, “Flexible Exchange Rates, Prices and the Role News : Lessons from
the 1970's,” Journal of Political Economy 89(1981), pp.655-705.

, “Comments on Hodrick and Srivastava,” Journal of International
Money and Finance(1986), pp.23-30.

Hansen, L. P. and Hodrick, R. J. “Risk Averse Speculation in the Forward Foreign
Exchange Market : An Econometric Analysis of Linear Models,” in Exchange
Rates and International Macroeconomics, ed. by J. A. Frenkel. Chicago :
University of Chicago Press for National Bureau of Economic Research, 1983.

Hakkio, Craig S. and Mark Rush, “Market Efficiency and Cointegration: An
Application to the Sterling and Deutschemark Exchange Markets,” Journal of
International Money and Finance, 8(1989).

Hodrick, R. J. and S. Srivastava, “An Investigation of Risk and Return in Forward
Foreign Exchange,” Journal of International Money and Finance, 3 (1984), pp.
1-29.

Hsieh David A., “Modelling Heteroskedasticity in Daily Foreign Exchange Rates,”
Journal of Business and Economics Statistics, 7, (1989) pp.307-317.

Korajczyk, R. A., “The Pricing of Forward Contracts for Foreign Exchange,”
Journal of Political Economy, 93 (1985), pp.346-368.

Liuy, P. C. and Maddala, G. S., “Rationality of Survey Data and Tests for Market
Efficiency,” Journal of International Money and Finance, 11(4) (1992), pp.366-381.

Lucas, R. E, “Interest Rates and Currency Prices in a Two—country World,”
Journal of Money Economics, 10(1981), pp.335-360.



Pagan, A. R., “A Note on the Magnitude of Risk Premium,” Journal of International
Money and Finance, Vol.2 (1983), pp.109-110.

Peel D. A. and Pope P.F., “Time Varying Risk Premium and the Term Structure of
Forward Exchange Rates,” The Manchester School Vol LXIII No.l. pp.0025-2034
(1985), pp.69-8L.

Rhee, Yeongseop and Chi-Young Song, “Exchange Rate Policy and Effectiveness of
Intervention : The Case of Korea,” in Exchange Rate Policies in Emerging
Asian Countries, ed. by S. Collignon and J. Pisani-Ferry, London: Ruotledge,
1999.

Wolff Christian C. P., “Forward Foreign Exchange Rates Expected Spot Rates, and
Premia : A Signal-Extraction Approach,” Journal of Finance. Vol.X L I, No.2
(1987), pp.395-406.



