9 9 147-176

SGX TAIFEX

**

99 3 4 )

TAIFEX SGX

Johansen

(S+1 - FI)
TAIFEX
SGX
(Morgan Stanley Capital
International Taiwan Index Futures MSCI-TW) 86 1 9
(Singapore Exchange Derivatives Trading Limited,
SGX) ! (Hong Kong Futures Exchange, HKFE)
87 5 26 87 7 21 (Tawan
1 Mscl-Tw 1998 7 21 SIMEX (Singapore | nternational Money Exchange)

SIMEX 1999 12 1 SGX
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Futures Exchange, TAIFEX) (Taiwan
Securities Exchange Capitalization Weighted Index Futures, TAIEX)

TAIFEX  SGX

Peroni and McNown (1998)

@
(b) (©)

(simultaneity bias)

(1)
2
Peroni and McNown
(@) oLS
( ) @
(endogenous) OLS
Hamilton (1994, pp.603)
t F 3)
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Fama (1984) Liu & Maddala (1992) Barnhart and Szakmary (1991)

Engel
& Granger
Johansen
Johansen
(time varying risk
premium)
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Ft = Et (St+1)

F t % t E.(S.1) t ot

E[(S+1) = E(S+l | It)

E () I
market hypothesis, EMH) (
( )

S+l = Et($+1) + Vt+1

S+l t+1 Viie = S+l - Et (S+1)
E(i.l1)=0

@
S#—l = Ft + Vt+l

) t+1

$+1 - Ft

(risk premium)
t F, t t+1

E (S.) (rp)) (D
F = Et(S+1) —Ip

® O (6)

)

)

(efficient
)

©)

(4)
(4)

©®)
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S+1 = Ft +IP + Vi, (6)
(6) o)

p=a+e (7)
o & Frenkel (1981) rp, F

(7) (6)
S+1 =a+ Ft TViat & (8)
(8) © )
Sa=a+ R+, 9)

Mg =Via T &
a p 1 Hansen and Hodrick (1980)
(simple efficiency hypothesis) Bilson (1981)
(Speculative efficiency hypothesis) Hakkio and Rush (1989)

(market efficiency) Hodrick and Srivastava (1984)
(the unbiased hypothesis) Y78

Ft S+1 a= 0 /8 = 1
Fama (1991)

Barnhart, McNown, and Wallace (1996)
(data generating process,
DGP)

S =9(X)+ vy (10)

F = 9(X)-rp, (11)
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g(X) (lagged variables)
(Brenner and Kroner (1995), Barnhart, McNown, and Wallace (1999)
DGP) (10) (11) (6) 9)
Y7 Barnhart et al.
(1999) F,
9 9)

(renormalization)

(simultaneous bias)

Levich (1978) Tease (1988)
1980 Hansen and Hodrick (1980)
Hakkio (1981) Bailie (1989)

Fama (1984)
(time varying risk premium)

Beck (1994) Aulton
etal. (1997) Gulen (1998) Antoniou and Holmes (1996)
Serletis (1991) Kellard et al. (1999) Moosa and Al-Loughani
(1994) (2000)
(2000) (1999)

TAIFEX  SGX TAIEX MSCI-TW
87 7 21 9 10 31 863
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36 9 12
(nearby contract)
TAIFEX
SGX
()
S+l=a+ﬂFt+lut+l (9)
Frenkel (1981) Goss (1981) OLS 9)
(2000) TAIFEX
OoLS
OLS
(spurious regression)
t F
()
Bilson
(1981) Hodrick and Srivastava (1984)
S OLS
S+1_S :a+ﬂ(Ft_S)+lth+l (12)
a=0 pg=1 Fama (1984)
Liu and Maddala (1992) (simultaneous
equation bias) (8) (12)
(Ve + &) F
(R-9) OLS (12
(biased and inconsistent) 5 Serletis (1991)

B=1
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(1999)
TAIFEX  SGX
Barnhart et al. (1999)
1
2 F,
()
(13) OLS
Hakkio (1981) Baillie et al. (1983)
(1999) TAIFEX
SGX
AS+1 =a+ ﬂAFt + 1ut+l (13)
a=0 pg=1 Hakkio and Rush
(1989) (14) Brenner and Kroner (1995) S, R
(13)
(13)
B
AS.=a+ AR +6(Fy—8)+ (14
AS§ AF,

a=0 =1 o=1 Brenner and Kroner (1995)

a4 (13) Moosa and

Al-Loughani (1994)
Peroni and McNown (1998) Barnhart et al. (1999)
(14)
AF, oLSs (14)
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(nonstationary)

Hakkio and Rush (1989) Baillie and Bollerslev (1989)

Hakkio and Rush (1989)

D 2)
€)

St =a+ ﬂFt—l + Z (15)

S Ft—l ~I1(1)
~1(0) a=0 p=1

ADF

(1)Engle - Granger (1987)

Engle & Granger
(15)
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Stock (1987) Engle and Granger

(asymptotically normally distribution)

Engle and Granger (15)
(2)Johansen
Masih and Masih (1998)
Johansen (1988, 1991) Engle- Granger
Johansen
a Johansen
b. Johansen
VAR
C. Johansen
J b asan n
X (16)
k
X, =c+ D T X, +¢&
i=1
X, S F II, n*n c
& Johansen and Juselius (1990) (16)
k-1
AX, =D TIAX +TIX, +¢,
i=1

(16)

17



SGX  TAIFEX 157
k-1 k
T, ={1— H,} H=—[I—ZHI} (18)
i=1 i=1
& k &
k II (rank r ) X,
I1 X, I1
n n IT
IT n*r a B I1=eap
B (matrix of co-integrating vector) o (the
speed of adjustment paramenters)
JJ I1 n Johansen
(1988) (likelihood ratio)
ﬂ‘trace ﬂ“max
Hy: r
H,: r+1  r+2  r+3...... r+n
Ayace(r) = =T D In(= ) (19)
i=r+1
Hy: r
H,: r+1
A (1,1 +1) = —TIn(A— 4, ,) (20)
/'1\1 Xt Axt (n-r) Ar +1 Xt
AX, r+1 T
©)
Johansen B X, X,
B X,
X, =0 (21)
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X, =[S.1LF] ﬂ =[L-a,~p]

S-%—l 1 ﬂ IBI = [110!_1]
Qy
o 1=
=T> | = 22
Q=T nL_ A (22)
j’u jﬁ r1  Q
()
Ft S+l
Ft S+l
E(e..l1)=0
Gweke and Feige (1978) Frankel (1979)
Moosa and Al-Loughani (1994) (23)
(orthogonal test)
Sa-R=5+ Zin:lai (Sii —Ro) +en (23)

Cu—Fharec= B +Z:10€ Qi —F )TAlFEx+2:17Tj S i—Fy Jsoxté (249)

(S+1 - Ft)sex = :6:) + 21104 (S+l—i - Ft—i )ssx +Z;=17T j (S+1— i Ft— j )TAI FEX Tt (24b)

ﬂozo aizo 7[]:0

Shen (1997) Sargent (1979) (cross-equation
restrictions)

Shen (1997) Shen
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SGX  TAIFEX

( )ECM

Granger (1986)
(ECM) ECM
Hakkio and Rush (1989)
Copeland (1991) Moosaet a. (1994) Antoniou and Holmes (1996)
ECM Beck (1994)
Antoniou and Holmes (1996)

ECM
Thomas (1993) ECM
Barnhart et al. (1999) ECM
44
Brenner and Kroner (1995) ECM
(25a) ECM

K K
AS = A+ 7z, + ZizlesiASt—i + zi=1¢siAFt—l—i + My (259)
AR = +7iZ,+ ZiilefiASt—i + Zik:l¢fiAFt—l—i + f, (25D)

ECM
Kavussanos and Nomikos (1999)

( )
z, ( )
Brenner and Kroner (1995) ECM
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7/5 }/f 78 7/f
Z,

(contango) (net long)
(net short)

(normal backwardation)

( )
(6)

Sm - Ft = Vit IR (26)

(1998) GARCH-M

Hall and Taylor (1989) GARCH
(26) Hall and Taylor (1989)
(risk neutrality)
ARCH-M GARCH-M
GARCH-M
GARCH-M (1,1)

(S.-FR)=a,+ alhoj Vi (27)

ha=7o+AN+ 71Vt2 /e (28)
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h[+l 7/1 = O 72 = 0
a,=0
a,=0
D
2
(1994)
( =863)
(sk=0) (ku=0)
Ln ( ) 8.8156 0.2381 -0.6332* -0.2110 59.26*
TAIFEX
Ln ( ) 8.8188 0.2410 -0.6477* -0.1526 61.18*
Ln ( ) 5.6885 0.2244 -0.3070* -0.4048* 19.45*
SGX
Ln ( ) 5.6897 0.2257 -0.3199* -0.3767* 19.82*
1.* % 2. Jarque-Bera
©)
4)

a <0 B<1 F
Peroni and McNown (1998)

heating oil West Texas Int.
unleaded gasoline

TAIFEX
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$+1_S :a+ﬁ(Ft_St)+,ut+l

a B F Q(4) Q(12)
TAIFEX -0.0009 0.0261 136.61* 9.00** 12.47
(0.0007) (0.0639)
-0.0008 0.1965 71.85* 5.92 8.88
SGX
(0.0006) (0.0688)
1.() 2.5 w 5% 10% 3.F
Hy,:a=0,p8=1 4.Q(K) Ljung-Box Q
oS  (13) (14)
© (1999)
Ljung-Box
AS.,=a+ PAF + .,
@ B o F Q(4) Q12
TAIFEX -0.0007 0.0825* 472.33* 4.45 7.72
(0.0006) | (0.0299)
SGX -0.0005 0.0734* 570.79* 6.36 8.89
0.0007) | (0.0279)
AS, =a+ AR +6(F = §) + sy
TAIFEX -0.0007 0.0654 -0.0195 93.84* 4.40 7.67
(0.0007) | (0.0653) | (0.0660)
SGX -0.0007 0.1816* 0.1362 48.67* 5.77 8.53
(0.0007) | (0.0694) | (0.0803)
1.0 2% o 3F a=0,B=1 a=0 B=1
3=1 4.Q(K) Ljung-Box Q
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Hakkio and Rush (1989) a=0 B
=1 86=1 F.-S
TAIFEX o Brenner and Kroner (1995)
(13)
C )
ADF ADF
ADF K AlIC
ADF ADF
(D)
( )
ADF (k)
K= K
Ln( ) 1 -0.24 0 -27.26*
TAIFEX
Ln( ) 3 -0.46 2 -15.33*
Ln( ) 1 -0.51 0 -27.75*
SGX
Ln( ) 4 -0.72 3 -14.84*
ADF (k) 5% -2.87 k
C )
1.Engle - Granger
OLS (15 ADF

AlC
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Beck (1994) Adulton et a. (1997) Kellard et a

(1999) (2000) (2000)
Engle - Granger S,=a+pF+2
a p ADF Q4 Q12
0.1131* 0.9867* -12.55* 78.83* 89.28*
TAIFEX
(0.0257) (0.0029)
0.0397* 0.9927* -13.99* 10.99* 14.16
SGX
(0.0182) (0.0031)
1.() 2. ADF (k) TAIFEX SGX K
2 3 5% -2.87 3.* 5% 4. Q(K)  Ljung-Box
Q
2.Johansen
Johansen
ﬂ‘trace
ﬂ‘trace
Luintel and
Paudyal (1998) 1 20
VAR Cheung and Lai (1993) Johansen
Johansen (1988)
(VAR)
AlC AlC (Lagrange
Multiplier, LM) VAR

AlIC LM
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TAIFEX SGX

Hyr=0 | Hyr<1| AIC LM @) | Hgir=0 | Hyr<1| AIC LM (4)

1416.9* 1.47 4905.7 4.03 1616.6* 0.93 4831.4 5.80

153.03* 1.45 5098.9 5.32 214.95* 0.95 4959.9 4.52

85.87* 1.48 5103.9 1.37 117.13* 0.95 4967.5 0.29

1
2
3 | 102.72¢ | 1.44 | 5104.2 217 | 150.89* | 1.01 | 4962.3 1.11
4
5

81.15* 1.48 5100.6 2.85 90.08* 0.92 4967.2 0.70

10 | 41.18* 1.45 5095.5 3.68 46.93* 0.82 4961.5 10.10*

15 | 32.47* 1.19 5088.2 6.19 37.14* 0.91 4955.2 7.43

20 | 20.52* 1.36 5087.7 2.36 28.89* 0.66 4947.6 2.86

1. Ayae 5% H, H, 20.18 9.16 2. Breusch-Godfrey
Serial Correlation LM Test ~ X?(K)  k 3.* 5%
3.
AlC
VAR Sa
a B 1 L-R
a=0 B=1 a=0 B=1
SGX Yij
1 TAIFEX
SGX —MSCI-TW
TAIFEX SGX
TAIFEX (
SGX )°
SGX
2 MSCI Taiwan Stock Index (MSCI) 1988
77 |

9 1 9 )
67%
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S+l =a+ ﬂFt + Z[
a Jij a=0 p=1 a=0npg=1
0.1039 0.9879 63.51* 67.19* 134.25*
TAIFEX
(0.0126) | (0.00136)
0.0235 0.9956 9.10* 10.11* 26.64*
SGX
(0.0078) (0.00144)
1.0 2.* 5% 3.a=0 B=1 Log-likelihood ratio
(L-R) ~x*(1) a=0, B=1 L-R ~x*(2)
By =0 o, =0
AlC TAIFEX  SGX
4 F B=0 a =0
n
Sau-R=5+ Zizlai (Si — Ro) +eua
Bo 24 a, 3 o, F Q(12)
-0.0025* 0.1320* 0.1429* 0.1186* 24.95* 4.32
TAIFEX
(0.0007) | (0.0340) | (0.0340) | (0.0340)
sex -0.0017* -0.0067 0.0819* 0.0625** -0.0552 3.50* 2.97
(0.0007) | (0.0342) | (0.0342) | (0.0342) | (0.0342)
1.() 2% W 5% 10% 3F
Hy,:a =0,4, =1Vi 4.Q(K) Ljung-Box Q
TAIFEX (SGX) SGX (TAIFEX)
SGX
TAIFEX TAIFEX SGX
SGX —MSCI
TAIFEX
TAIFEX SGX SGX
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TAIFEX F

(Sa—Fmrex =5+ Zin:lai (S = Foi)rarex +2?:l7zj (S — Fojdsox T
(Su-FRlex =5+ zillai (S — R sex +ZT=17TJ' (S+1—j - Ft—j)TAIFEX &1

Bo o a, a3 a, 7T F Q@12)

-0.0024* | 0.1986* | 0.1290* | 0.1112* - -0.0704
TAIFEX 20.12* | 4.42
(0.0007) | (0.0802) | (0.0372) | (0.0349) (0.0769)

-0.0022* | 0.1957* | 0.1064* | 0.0787* | -0.0428 | -0.2366*
SGX 463 | 3.03
(0.0007) | (0.0723) | (0.0349) | (0.0344) | (0.0343) | (0.0745)

1.0 D % 50 10% 3F
H,:a, =0,/ =:|.,7rj =0,Vi, | 4. Q(k) Ljung-BoxQ
ECM
ECM
Vs
Vs t-1
Z,
TAIFEX
SGX Z, Vi SGX
TAIFEX B TAIFEX

SGX TAIFEX
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ECM
k k
AS =As+ysz, + ZizlesiASt—i + Zi=1¢siAFt—l—i + My
k k
ARy =Adc+yez + Zi:lefiASt—i + Zi:1¢fiAFt—l—i T Hoy

A Y 6, é Q(4) | Q12
AS -0.0007 0.1094 -0.0377 0.0157 3.46 6.85
CAIFEX (0.0006) | (0.0695) | (0.0777) | (0.0310)
AF 0.91E-4 | 0.3515* | 0.7035* | -0.1007* | 14.68* | 23.10*
11 (0.0002) | (0.0274) | (0.0307) | (0.0122)
AS -0.0006 0.1046 -0.0494 | 0.0410 4.49 7.01
sex (0.0007) | (0.0825) | (0.0865) | (0.0322)
AF -0.0001 | 0.5223* | 0.6380* | -0.0713* | 14.46 | 34.28*
1| (0.0003) | (0.0336) | (0.0357) | (0.0133)
1. () 2% 5% 3.Q(k) Ljung-BoxQ
(26) Vi (S.-F)
TAIFEX SGX
SGX
TAIFEX ADF
AlC ADF Ljung-Box
Q ARCH
ARCH
(S.-F)

ADF | Q(12) ARCH

(sk=0) | (ku=0) (@)

TAIFEX [ -0.0040 | 0.0208 | 0.1284 | 0.9902* 37.58* -12.41*| 98.08* |43.73*

SGX -0.0018 | 0.0211 | 0.4300* | 1.2869* 86.04* -14.12*| 13.25* |43.71*

1. ADF (K) k AIC TAIFEX  SGX
K=2 K=3 5% -2.8661 2. Jarque-Bera

3.Q(K) Ljung-Box Q 4.ARCH (K)  ARCH
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ARCH
ARCH GARCH(1,1)
GARCH(1,1)

(S:-FR)=a,+ alhoj Vg ha=ro+A4h+ 71Vt2 /e

Oy o Yo 4 71 F-v
GARCH | -0.0036* - 3.2E-5* | 0.7665* | 0.1689* | 2940.12
11 0.0007 1.00E-05) | (0.0424) | (0.0358
TAIFEX (1,1) ( ) ( )| ( ) | ( )
GARCH-M | -0.0086* | 0.2553 | 0.3E-4* | 0.7748* | 0.1619* | 2941.63
(1,1) | (0.0031) | (0.1640) | (0.1E-4) | (0.0407) | (0.0340)
GARCH | -0.0020* - 5.5E-5% | 0.7317* | 0.1488* | 2921.55
sox (1,1) | (0.0007) (1.4*E-5) | (0.0498) | (0.0343)
GARCH-M | -0.0159* | 0.7101* | 5.6E-5* | 0.7324* | 0.1413* | 2927.48
(1,1) | (0.0047) | (0.2412) | (1.2*E-5) | (0.0422) | (0.0315)
1.0 2% 5% 3.F-V
GARCH-M(1,1)
TAIFEX %
SGX !
Moosa and Al-Loughani (1994)
GARCH

GARCH-M(1,1)

TAIFEX SGX
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Johansen
TAIFEX SGX SGX
TAIFEX
(S.-F)
TAIFEX
SGX
—  S&P500
1994 13-28
1994 17-31
1996
1999
2001
1993
35 1 1998 121-129
1998
81-99

2000
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ABSTRACT

This study researches "the unbiasedness and efficiency in the Taiwan Index Futures of TAIFEX and SGX
". Most of the literature fails to deal adequately with the endogeneity, nonstationarity, and cointegration
characteristics of the spot and futures prices, resulting in the simultaneous bias. This paper first adopts the
traditional tests to explain why the simultaneous bias exists, and both markets reject the unbiasedness
hypothesis.

Next, we use the Johansen multivariate cointegration approach to investigate the unbiasedness. The results
indicate that both futures price and spot price are cointegrated, and also reject the hypothesis, implying that
both futures markets are biased and nonefficienct.

Since the futures price is not an unbiased predictor of future spot price, so we test for the existence of a
time varying risk premium using GARCH models. The results reveal that the risk premiam in both markets are
negative, follow an GARCH process, and the TAIEX Futures reject the existence of a time varying risk
premium, but the MSCI Taiwan Index Futures contain atime varying risk premium.

Keywords: unbiasedness, efficiency, simultaneous bias, time-varying risk premium, cointegration
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