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Working (1953)
Ederington (1979)

D) ) (3)

Johnson (1960)  Stein (1961) Markowitz (1952)
(portfolio theory)

P=XS-X.F
Min Var(P) = X262 + X262 —2X X .0«

(optimal hedgeratio) h’
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Markowitz (1952) Johnson (1960)
Stein (1961) Markowitz

Ederington (1979)
(ordinary least squares, OLYS)

T-Bill GNMA
1
Figlewski (1984)
Vaueline S&P500 NYSE
Lindahl (1992) MMI  S&P500
OoLS
Baillie and Myers (1991) GARCH
GARCH
Kroner and Sultan (1993)
GARCH(1,1)
GARCH(1,2)
Park and Switzer (1995) GARCH
GARCH
Ghosh (1996)
CAC40
(FTSE100) 225

DAX
( Ghosh (1993) ) (OLS &
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ECM) 1993

(ECM) (OLS) Gagnon and Lypny (1997)
GARCH(1,1)
Koutmos and Pericli (1999)
GARCH (ECM GARCH)
GARCH
Y eh and Gannon (2000)
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(naive model)
GARCH
GARCH GARCH
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OoLS GARCH
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) 1995 12
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(1998) Johnson (1960)
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OLS-Cl GARCH (CME)
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Ghosh (1996)
ECM
m n
As, = C+au,, +PAF, + D 0 As +) T A +eg (3-1-1)
i=1 =1
As,
Af,

c
U =S~y

€4 t
@11 B
( ) (vector autoregression, VA
Sims (1980) (vector autoregression, VAR)
Sims
(flexibility)
VAR VAR
VAR
m n
AS, =0+ ) PBgAS + IAf | +eg (3-1-2)
i=1 j=1
a b
Af = o + D BrAs +D rAf +gg (3-1-3)
i=1 j=1
As,

Af,
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O“s 0('f
s &t t
Var(sa) = 03 Var(gft) = sz COV(Sst’Sft) =0y
c
hr = Cov(eg, ey, |Qt—1) IVar(e, |Qt—l) = 6—52‘ (3-1-4)
f
( ) GARCH
Myers (1991) Park and Switzer (1995) Lien and Tse (1998)
GARCH(1,2)
GARCH(1,1)-Cl Kroner

and Sultan (1993) Park and Switzer (1995)

GARCH(L,1)
AS, = oy + 0, (S, — 1, ) +eg (3-1-5)
Afy =By + By —rf ) + & (3-1-6)

€/Qu ~N(OH,) i=sf

. {h hﬂ
hsf,t hf,t

:CD*/ q+|:a:11 a§2j||: 8gt—l Est 18 M:I:a;l a;2i| _,’_|:g*11 g:12j| Ht—1|:g:11 9:12:| (3-1-7)

A oy || Erpasta sz,t—l a;l a;z On 9 1 O
As,
Af,
Sy — rf t-1
€y &g t
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hZ, t
hf, t
hy .
hy
hr:hzt

f,t

Johnson (1960) Stein (1961) Ederington (1979)
Markowitz (1952)

t-1 1
( Su) t (  s)
(32-1)  (32-2)
E(U) = E(As,) (3-2-1)
Var(U) = Var(As,) (3-2-2)
AS, =S, -S4
t-1 b
(32-3)  (3-2-4)
E(H) = E(As,) - bE(AF,) (3-2-3)
Var(H) = Var(As,) — 2bCov(As, , Af,) + b*Var(Af,) (3-2-4)

Aft = ft _ft—l

(324 b b’
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. Cov(As,,Af))
b = Var(Af,) (3:2:3)
(3-2-6)
_ Va(U)-Var(H)
HE= Var(U) (320
n
Zn: HE,
HEl = =—— (3-2-7)
n
Var(H) (3-2-9) Var(H)
Cov(As,,Af,) Cov(As,,Af,) 0 (3-2-5)
0  Var(H)=Var(U) 0  Cov(As,,Af,)
Var(H)<Var(U)
225
225
225
225 Bloomberg

1996 3 1 2002 8 15
1818
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AS =S =S
Afy =f —-f
As,
Af,
Augmented Dickey-Fuller (ADF)
Phillip-Perron (PP)
1(1)
ADF )
225 2 -1.9651 -0.4090
2 -1.9712 -0.4137
2 -1.9903 -0.4265
1% *k wkk 10% 5% 1
2. Dickey-Fuller (1981)
ADF )
225 1 -33.0585*** 1 -33.0278***
1 -33.3222%** 1 -33.2920***
1 -33.1295%** 1 -33.0992%**
1* * w 10% 5% 1
2. Dickey-Fuller (1981)
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PP
225 2 -2.1548 -0.5493
2 -2.1807 -0.5657
2 -2.1779 -0.5700
1% dx ke 10% 5% 1
2. Dickey-Fuller (1981)
PP
225 1 -44.6287** -44.6069*+*
1 -46.4015*+* -46.3795*+*
1 -45.2545%* -45.2331*+*
1% x e 10% 5% 1
2. Dickey-Fuller (1981)
1(1)
AIC SBC
a b
Johansen

Johansen
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a SBC
1 -35662.7287 -35669.2636
2 -35685.3758* -35687.9704*
3 -35648.0579 -35654.7965
4 -35623.4403 -35629.9349
5 -35580.2787 -35589.7856
6 -35536.3275 -35544.8190
7 -35619.6413 -35624.5452
8 -35602.5248 -35608.0562
* SBC
b AIC
1 -35740.4198 -35743.0143
2 -35740.7881* -35747.3229*
3 -35725.1117 -35731.8503
4 -35722.4995 -35728.9941
5 -35701.3389 -35710.8458
6 -35679.3843 -35687.8758
7 -35664.6642 -35669.5681
8 -35639.5400 -35645.0714
* AIC
225
225
Eigenvalue L-max Trace HO: r L-max Trace
0.2532 530.12 | 530.76 0 10.60 13.31
0.0004 0.64 0.64 1 271 2.71
225
Eigenvalue L-max Trace HO: r L-max Trace
0.2446 509.32 509.99 0 10.60 13.31
0.0002 0.67 0.67 1 2.71 2.71
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GARCH 225
(3-1-5) (3-1-6)
ARCH GARCH
Ljung-Box Q LM
(ARCH )
ARCH
LM ARCH
225 Cl
225 225
€ st Q(20) 22.6734 23.5078
e s Q%20) 203.2730%** 199.9258***
€st LM 105.0942%*+ 105.3199%+*
et Q(20) 23.0806 20.5527
e 2 Q%20) 197.4080%+ 162.7683***
€ LM 106.9378*** 95.8096***
1. *kk 1%
2.8, &, (3-1-5) (3-1-6)
Benet (1992) (out of sample)
(ex-ante)
1000 1995 3 1 (moving window)
1 2 4 40
20 10 1000

1000



225

167

A (1000 ) A A
3
(1000 ) ( )
GARCH(1,1)—Cl

225 225

O -0.0941** -0.0263**
o, 0.0540** 0.0344*
Bo -0.0983* -0.2099**
B, 0.0374** 0.1183*
Y 0.8352* 0.7978**
Cy, 0.5760** 0.0719*
Cp, 0.6411* 0.0697*
C,, 0.0650** 0.2075*
a 0.4010* 0.1144%
a, 5 0.4153 0.0388*
a, -0.0280** 0.5594*
0111 0.8468* 0.9917*
0: 2 0.8221* 0.5111%*
922 -0.0806** 0.7030*
AS, Q(20) 23.2102 22.6112
Q%(20) 11.1451 16.2074
Af,  Q(20) 18.1475 15.4571
Q%(20) 9.6528 7.2147
-427.0382 -452.2147
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1.* ** 5% 1%
2 As  =a,+a (s, —rf ) +eg
Af[ = Bo + Bl(st—l —rf t—l) + ey
hy, . = Ch + a12,11812,t—1 + glz,llhll,t—l
Ny =CuCi + 81118 €1 1851 + F11191 22N10 1

2 2 2 2 2 2 2
h22,t = C22 + C12 + (a1,22 + a2,22)82,t—1 + (91,22 + 92,22)h22,t—1

3. Q(20) Ljung—Box Q
Q?(20) Ljung-Box Q
GARCH(1,1)-Cl Q
1 Ederington (1979) Lindahl (1992) Park and Switzer
(1995)
GARCH(1 ,1) ECM VAR

0.8927 0.9158 | 0.9251

225 0.8984 0.9158 | 0.9248

0.9157 0.9161 | 0.9249

0.9215 0.9287 | 0.9335

225 0.9347 0.9290 | 0.9337

0.9429 0.9290 | 0.9343

(HEI)
GARCH(1 ,1) ECM VAR

0.9064 0.8949 | 0.8946

225 0.9108 0.8994 | 0.8992

0.9318 0.9144 | 0.9143

0.9195 0.8975 | 0.8976

225 0.9266 0.9045 | 0.9046

0.9413 0.9195 | 0.9196




225 169

(moving window)

(HEI)
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GARCH
ECM VAR Baillie and Myers
(1991) Kroner and Sultan (1993) Park and Switzer (1995) Koutmos and
Pericli (1999) Yeh and Gannon (2000) (1997) (1998)
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GARCH GARCH
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Ederington (1979) Figlewski (1984) Lindahl (1992)
Var(H)
(3-2-4) Var(H)
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( Ghosh (1993))

(1996)
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170

93

225

225
225

225

225
225

225
225

225

225

225
225
225
225

225

225

225

09
09
09
09
09
08
08
08

OGABH 11,
E™
BVAR

225



225

171

09

09

09

09
09
08
08
08

OGARCH1 1,
OECM
BV AR

225

095

093

01

089

NN

087

GABH

EM™ VAR

095

093

091
089
087

085

GAEH

ECM VAR

|




172 93 3
09
09
09 i/ -
089 -
08 /
08
GARCH ECM VAR
12000000
10000000
80000090
600 )
400 )
200 )
Ol om1 1996 197 198 1%9 2000 201020 O-
19 9123 1 2 2815
O ]
225
( )~( ) 09:00-11:00 ( )~( ) 09:00-11:00
225 12:30-15:10 12:30-15:10
225 ( )~( ) 07:55-10:15 ( )~( ) 0855-11:15
11:15-14:25 12:15-15:25




225

173

GARCH(1,1) 225
225

(moving window)

10

SMVW

§$$§ §Fes

GARCH(1,1)— —

105

1
09 5
09 [—
08 5}
08 |

07 5

07 :
c»o@ QQQ&QJS@@@’@&V@@
@@@@§°@@@r§@@

_— —_—

GARCH(1,1)— —



174 93 3

P m& s @,,@w»

GARCH(1,1)— _
1
095 a "
09 W\/
08 5|
o8 |
075 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

N © tx > » ® X
& F & P & & P P &
— —— |

GARCH(1,1)— _
10

I

S ,,»\/\/M/*

GARCH(1,1)— —



225 175

099 099 > »@@ Vi o7

GARCH(1,1)— —

i S
) B\/\/ N ~"

>

N

099\?’ 099\“} @ @ R &‘“ @“f*’ 5 @@“‘

GARCH(1,1)— —

105

1t
09 51
0.9
08 51

0.8
07 5f

O._l \, | | | | | \, | |
> \0 ’\0 G \ Y
o \ ™ S \ N

Q v oY »@'mw
°99qo?9 59 mfﬁg)m% NN

GARCH(1,1)— —



176 93 3

225 1995 3 1 2002
8 15 225 225
ECM VAR GARCH
1. 225 225
GARCH
ECM VAR GARCH
2, 225 225
3. 225
225
GARCH
GARCH ECM VAR
(1996)
1989 12 1995 12

GARCH



225

177

225 GARCH(1,1)

1997

2000 1-31

1998

GARCH
1996

Baillie, R. T. and R. J. Myers, "Bivariate GARCH Estimation of the Optimal Commodity Futures
Hedge', Journal of Applied Econometrics, Vol. 6, 1991, pp.109-124.

Benet, B. A., "Hedging Period Length and Ex-ante Futures Hedging Effectiveness. The Case of
Foreign Exchange Risk Cross Hedges", Journal of Futures Markets, Vol.12, 1992, pp.163-175.

Dickey, D. A and W. A. Fuller, "Likelihood Ratio Statistics for Autoregressive Time Series with a
Unit Root", Econometrica, Vol.49(4), 1981, pp.1057-1072.

Ederington, L. H., "The Hedging Performance of the New Future Markets', The Journal of Finance,
No.1, 1979.

Engle, R. F. and C. W. J. Granger, "Cointegration and Error Correction: Representation, Estimation
and Testing", Econometrica, Vol.55(1), 1987, pp.251-276.

Figlewski, S., "Hedging Performance and Basis Risk in Stock Index Futures', Journal of Finance,
Vol.39(3), 1984, pp.657-669.

Gagnon L. and G. Lypny, "The Binefits of Dynamically Hedging the Toronto 35 Stock Index",
Canadian Journal of Administrative Sciences, Vol.4(1), 1997, pp.69-78.

Ghosh A., "Hedging with Stock Index Futures. Estimation and Forecasting with Error Correction
Model", The Journal of Futures Markets, Vol.13(7) , 1993, pp.743-752.

Ghosh A., "Hedging with" International Stock Index Futures. An Intertemporal Error Correction
Model", The Journal of Financial Researc, Vol.19(4), 1996, pp.447-491.

Granger, C. W. J,, "Some Properties of Time Series Data and Their Use in Econometric Model
Specification”, Journal of Econometrics, Vol.16, 1981, pp. pp.121-130.

Johnson, L., "The Theory of Hedging and Speculation in Commodity Futures', Review of Economic
Studies, Vol.27, 1960, pp.139-151.



178

93 3

Koutmos G. and A. Pericli, "Hedging GNMA Mortgage-Backed Securities with T-Note Futures:
Dynamic versus Static Hedging", real Estate Economics, Vol.27(2), 1999, pp.335-363.

Kroner K. F. and J. Sultan, "Time-Varying Distributions and Dynamic Hedging with Foreign

Currency Futures’, The Journal of Financial and Quantitative Analysis, Vol.4, 1993,
pp.535-551.

Lien, D., and Y. K. Tse,"Hedging Time-Varing Downside Risk", Journal of Futures Markets, Vol.8,
No.6, 1998, pp.705-722

Lindahl, M., "Minimum Variance Hedge Ratios for Stock Index Futures: Duration and Expiration
Effects’, The Journal of Futures Markets, 1992, pp.33-51.

Markowitz, H., "Portfolio Selection”, Journal of Finance, 7(1), 1952, pp.77-91.

Myers, R. J.,, "Estimating Time-Varying Optimal Hedge Ratios on Futures Markets', Journal of
Futures Markets, Vol.11, 1991, pp.39-53.

Park, T. H. and L. N. Switzer, "Bivariate GARCH Estimation of the Optimal Hedge Ratios for Stock
Index Future: A Note", Journal of Futures Markets, Vol.15, 1995, pp.61-67.

Sims, C., "Macroeconomics and Reality", Econometrica, Vol. 48, 1980, pp.1-48

Stein, J. L., "The Simultaneous Determination of Spot and Futures Prices’, American Economic
Review, Vol.51, 1961, pp.1012-1025.

Working, H., "Futures Trading and Hedging", American Economic Review, Vol.43(3), 1953,
pp.314-343.

Yeh, S. C. and G. L. Gannon, "Comparing Trading Performance of the Constant and Dynamic Hedge
Models: A Note", Review of Quantitative Finance & Accounting, Vol.14(2), 2000, pp.155-60.



225

179

Hedging Performance and the Optimal
Hedge Strategy of Nikkei 225 Index and
Nikkei 225 Index Futures

Yu-Jan SHEN, Jui-CHeng HUNG,
CHien-Liane CHIU, Ming-CHiH LEE”

ABSTRACT

This paper investigates the optimal hedge strategies between Nikkei225 index futures market and the
underlying cash market using various models. We analyze that either hedge portfolios of OSE Nikkei225
index futures or SGX Nikkei225 index futures have better hedge performance to refrain from the loss of trading
on the underlying spot market. The empirical results show that the GARCH(1,1) model is superior to other
model, such as ECM and VAR model. The hedging period exists positive relationship to the hedging
performance either in OSE or SGX Nikkei225 index futures markets, longer the period, better the performance.
Additionally, the SGX markets have superior hedging performance than OSE markets. Therefore, we suggest
that traders should take the long-term hedge positions in SGX Nikkei225 futures markets when they face the
volatility on the Nikkei225 spot markets.

Keywords: hedging performance, Nikkei 225 index futures, GARCH, ECM, VAR
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