9 9 73-116

&% 7 11 &% 9 5 )

(long memory)
(FIEC, Fractional Co-integrated &

ECM) (
)
(long-run behavior)
(long-run dependence) (high structure long-run lag)
1.
2.
3.
1.
2.
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Miller (1992) (Journal of Financial
Engineering)
1970

Fama (1970)
(contemporaneous)
(non-arbitraged opportunity)
(non-synchronicity)

(TAIFEX, Taiwan Futures Exchange)
(SGX-DT, Singapore Exchange-Derivatives Trading

Limited) (Taiwan Stock Index Futures)
(CME, Chicago Merchandise

Exchange) (HKFE,
Hong Kong Futures Exchange)

Tl
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175625 (
)
(87/07-88/12)

/ 87/07 87/08 87/09 87/10 87/11 87/12

2412 14012 44114 59110 67477 90774

/ 88/01 88/02 88/03 88/04 88/05 88/06

93489 86358 105896 109751 90161 86652

/ 88/07 88/08 88/09 88/10 88/11 88/12

100217 119332 69196 64940 86695 64985

(MSCI, Morgan Stanley
Capital International)
1988 1 1
77

1 TAIFEX SGX-DT

2 TX T™W

77
( 100%)

~ 8 45-12 15
~ 14 45-19 00

6 ~ 9 00-12 15
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()
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0.1

11
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0
14 3.5%
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(non-stationary) (auto-correlated)

(long Memory)
(ACF)
(cyclic)

(long memory-type behavior)

Granger (1986)

(O~ O

19 Galton
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Box Jenkins (1976) (ARMA transfer function-noise
models) (MARMA, Multivariate Auto
Regressive Moving Average Models)

(1
)
(jointly Stationary) (3)
Sims (1980)
(VAR, Vector Auto-regression Models) Granger (1981)

(co-integration models)
Granger Engle (1987)
(ECM, Co-integration & Error Correction Models)

¢ )

Mandelbrot (1971)
Van Ness (1968) Granger

(1980) Granger Joyeux (1980)
(U.S. monthly index of

consumer food prices)

ARIMA (p,d,q) »d”
(non-integral, or fractional) -0.5=<d=<0.5
ACF Hosking
(1981) »d”
0<d=<0.5 Geweke &
Porter-Hudak (1983) d
GPH
(ARFIMA, Auto Regression Fractional Integrated Moving
Average) (fractional integrated models)
ARFIMA  GPH Lo

(1991) Diebold & Rudebusch (1991) Sowell (1992) Backus & Zin (1993) Baillie
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& Bollerslev (1994) Fang Lai & Lai (1994) Barkoulas Labys & Onochie (1997,
1999) Corazza Aldabe Barone-Adesi & Elliott (1998) Hsueh & Pan (1998)
(1998) (1998)
1986 Granger

(FIEC,
Fractional Co-integrated Error Correction Models) (long
memory models) Lien
(1996) Lien & Tse (1999)
()
Herbst (1986)

Cox Ingersoll & Ross (1981) Richard & Sundaresan (1981) Stoll

& Whaley (1986, 1990) (cost of carry models)

(parity relationship)

(normal futures market)

(reverse futures market)

Stoll & Whaley (1986,
1990) Kawaller Koch & Koch (1987) Mackinlay & Ramaswamy (1988) Chan

(1992) (1992) Wahab & Lashgari (1993) Ghosh (1993) Abhyankar
(1995) Ilihara Kato & Tokunaga (1996) (1991) (1996)
(1997) (1997) (1997) (1997) (1998)

(1988) (1998) (1998) (1999)
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(1999) (1999) (1999) S&P500 MMI FT-SE100
CRB NSA225 NIKKEI225 TAIFEXTX SGX-DTTW

()

)
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( FY
(Se1)
)
FTt =F Tt -F Tt—l
Se= S-St
2.
(Z)
(F')
Z.=S-F",
Ho!
Ho?
Ho®
Ho*
Ho’
Ho'
0<d<0.5

(S
(t

(S)

ACF
GPH
Ho’

(F")

(Sv)

”d”

(F'ur)

”d”
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Ho® Ho* H, Ho’
AIC SBC
Ho’> Ho® Ho*

Ju—

D-W Test
Q Test

o

v

ADF Test

F
i

oW
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2.
3.
4. ACF GPH (12)  »d”
( )
(F) (S) (€ ®)
(S)
t
F=f(S)=a+b*S +& ¢
S=f(F)=c+d*F +€
( )

Box  Jenkins (1976)
( F ( Su)
(€ r) v (@B) 1 (B)

(impulse response weight)

( Sy
F' =v r(B)* Sui+E ¢

Sc=U s(B)* F'yj+€ s

( S
( FY (stationary)

1)
2)

©))
“)
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1)
( Sw) (Prewhiting) ARMA
[312T1]a =y (B)*8 (B)'* S. (2) Sui
b (B)*8 (B ( FY
B =W (B)*6 (B)'* F'\ (3) 3) B =v
(B)*astn, n =y (B)*6 (B)'*¢ B ¢ (B) 8 (B)
(back-shift operator) (linear filter) W (B)=Y o-y B-y ,B%.. -
W BY 6 (L)=1-6 |B-6 ,B*...-8 ;B" (4) a, B
(CCF, Cross Correlation Function) Covep(K) ©a o©
B
1
Vap (K)=——— * Covap(K)
Ga*GCB
()
VAR Sims (1980)
( FY ( Fly)
( S (€ )
( S
F' =7+ 0 ¢* SutZ K g* FTt-j"'E F (5)
S=YstZ Ws* Su+Z K ¢* F'j+€ (6)
« )
Granger (1981) Granger  Engle (1987)
(
Fh) ( F')
( Su) (Zw1) (€ p)
( Sy
F'i =042 @ ¢* SutZ T ¢* F'yj+op*Z+€ ¢ (7

S¢=95+z Q ¥ St T s¥ FTt_j +ug*Z 1 t€ g (8)
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Granger (1986)
( FY (
F') (S (€ )
(Z) (
So)

Flo=p otZ P ¢* SutZ A ¢* F'y+ 8 5(1-B)-(1-B) Z+e £ (9)

SeH stZ Ps* StEAs* F'y+ 3 s(I-B)-(1-B) Zte s  (10)

(ARFIMA (p,d,q) ) GPH (1983) »d”
”d” (Zt)
ARFIMA

(1-L)!® (L) Z=0O (L) ; ~iid(0,0 %) a1
D (L= Po-® L-®,L%....-0L" O(L)=1-0,L-O,L"......-0 L

'(-d+k)L*

(1-L)*=x *L¥ T() Gamma
rd)rk+1)
=1 d>=0.5 0<d<0.5
-0.5<d<0 d=0 ARMA
(autocorrelation coefficients) K ! (moving average

coefficients) k%'

“d” GPH (1) Z
X, ® (L) (1-L)! X=0 (L) , d=1-d X=(1-L)*Z*©
L « 2) X f(w)=ABS l-exp(-in) fu(n) £(m)
Z n f(w)=2%
sinmi/2) " f.(n) n=2mj/T T j=0...T-1 i
3) In(fz(n;))=In fu(0) -dIn
4sin2(m;/2) +In fu(n)/fu(o) n In fz( I(m;))=In

fu(0) -dIn 4sin2(n;/2) +In  fu(m)/fu(n) 4) (12)
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B B, d
I(w5) Xy Wj
%) (10)
300 »d”
5
300

In(I(w ;) =B , -B 1 In( 4sin’*(n/2) +€

()
D-W
€ Ct1
D-W
DW = Z( t—et—l)z
()’
Ho
()
(e ~N(0,0 %))
Portmantean Test Q Q
p (K)

Q= N*(N+2)* Z(N-K)' *p (K)

B 1 Tt 2/6
d d ”d,’

GPH 50 100 200

”d”

12)

(D-W Statistics)

Ljung & Box (1978)
X 2 N K
Q
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(Stationary) Dickey & Fuller (1979)
(ADF, Augmented Dickey-Fuller)
Y p AY, (P -1)
Y, 1
p P

Ye=ptPe +p *Yer + e
A Yt= 1] + lst + (p '1)*Yt_1 +> Iy * A Yt—l +et

Ho
)

AIC SBC
Akaike (1973) AIC
AlIC
AIC(M) = n *In(¢?) + 2*M
Schwartz’s (1978) SBC SBC
SBC

SBC(M) = n *In¢*+ M *In(n)

Ho
) D- W

380

759
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GPH ”d”
1983 Geweke &
Porter-Hudak 300 300
D-W
a
0.05
7330.4921 7299.4824 30.7067 316.0496 316.1176 -0.0679
32.7650 32.5122 3.5044 1.7758 1.0707 0.1665
7416.0000 7379.1950 26.5550 320.1500 321.4000 0.1400
7600.000 - - 318.7000 354.1300 1.5800
638.7080 633.7788 68.3144 39.5432 38.5574 3.7591
407947.8865| 401675.5249| 4666.8569 1563.6629| 1486.6749| 14.1311
-0.3549 -0.2834 0.2028 -1.1505 -1.1845( 11.5447
-0.2422 -0.3485 0.2668 -0.1689 -0.2044 -1.8321
3139.0000 3134.1200| 405.1800 166.3000 152.6000| 44.8500
5558.0000 5474.7900| -168.4000 225.4000 232.6200| -31.8500
8697.0000 8608.9100| 236.7800 391.7000 385.2200 13.000
380 380 380 759 759 759
D-W Test 0.0003* 0.0003* 0.4234* 0.0001* 0.0001* 0.1940*
" o =0.05 Ho (Ho )




1.3694 13183 00759 0.1576|  0.1339| 0.0238
6.6723 6.0187 25003  0.3098|  0.2347| 0.1468
1 6.12 1.27 0| -0.2700/ -0.005
40 43.6 65.37 0| -1.5600| -0.4200
120.8066|  117.1710|  48.6754| 6.9958  5.3013| 3.3162
16873.1225| 13720.0547| 2369.2902| 48.9416 28.1035 10.9973
2.0286 1.3516 21802  5.6810  1.0980| 29.0768
0.0040 0.0446|  -0.2437| -0.6864|  0.1368| -1.6729
1072 925.76| 41257 67.3000| 41.7000| 56.9300
562 505.8 -222| -42.9000| -24.3600|  -33.58
510/  419.9600 190.57| 24.4000{ 19.3400| 23.3500
D-W Test 1.9926* 18468+  2.6700* 100234 124634 2.0490*
" =0.05 Ho (Ho
)
)
X’ b X’ b X° b X b
6 |22300( 6 |088/04 6 |[57100( 6 (045601 6 [43000| 6 (06710 6 |66900| 6 |071640Y
12 [90200( 12 |07010f 12 (111900 12 (05130 12 |47000| 12 (072404 12 | 77300| 12 (0722201
18 |145500| 18 |06390f 18 |156500( 18 |06170 18 (63000 18 |075004 18 |(78400( 18 (0759401
24 |26200( 24 |054304 24 (225600( 24 (054607 24 (84000 24 (07800% 24 |114700] 24 |084440Y
30 (275700 30 |059304 30 (240700 30 (0.7690f 30 (113000] 30 (08160% 30 |185600] 30 |087930%
36 (204300 36 |077204 36 (249700 36 (091707 3H6 (166000] 36 (07920% 36 |232100] 36 | 08990
42 (3L7600] 42 (08750 42 |277100] 42 (09560% 42 |185000] 42 (067444 42 (266730 42 | 07810
48 (370100] 48 (08750 48 |324800] 48 (09590 48 |230000] 48 (08233 48 |311100| 48 | 06780
" o =0.05 Ho (Ho
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Q
X’ 48 P-Value
a 0.05
2 2 2
X df.| P X df.| P X df.| P X df.| P
6 | 2300| 6 |o6730f| 6 | 00000| 6 |00000*| 6 | 43000| 6 |06710+| 6 | 66900 | 6 |071640¢
12 | 89700 | 12 |05350¢| 12 | 00000 | 12 |00000%| 12 | 47000 | 12 |07240¢| 12 | 77300 | 12 | 072220
18 |144700| 18 |05640¢| 18 | 00000 | 18 [00000%| 18 | 63000 | 18 [07R00¢| 18 | 78400 | 18 | 0:7B940¢
24 | 225200| 24 |04200| 24 | 00000 | 24 [00000%| 24 | 84000 | 24 [07800%| 24 |114700| 24 | 084440*
30 |274700| 30 |04930¢| 30 | 00000 | 30 |00000*| 30 |113000| 30 |08160¢| 30 |185600| 30 | 087930+
36 | 293400| 36 |06950*| 36 | 00000 | 36 |000001| 36 |166000| 36 |07920| 36 |232100| 36 | 08990
42 | 316700| 42 |08230¢| 42 | 00000 | 42 |00000¢| 42 | 185000 42 |06744%| 42 |266730| 42 | 07810
48 |369000| 48 |08290¢| 48 | 00000 | 48 |00000¢| 48 |230000| 48 |08233¢| 48 |[311100| 48 | 06780
k o =0.05 Ho (Ho
)
( ) ADF
ADF Mackinnon
a
0.05
ADF
ADF
ACFTest | Mackinnon Critical Value ADF Test Mackinnon Critical Value
vae | 109 5% 1% vale | 1004 5% 1%
-1.6969 | -3.4498 [-2.8695(-2.5710| 380 [ -1.4083 | -3.4456 | -2.8676 | -2.5700 | 759
-1.6329 | -3.4498 (-2.8695(-2.5710| 380 [ -1.2167 | -3.4456 | -2.8676 | -2.5700 | 759
-4.2717* -3.4498 |-2.8695(-2.5710(| 380 |-5.2699*| -3.4456 | -2.8676 | -2.5700 | 759
o =0.05 Ho (Ho )




ADF

ADF
ADFTest | Mackinnon Critical Value ADF Test Mackinnon Critical Value
vae | 1096 | 506 | 1% Vae | 109 | 59 1%
-8.2257* | -34498 | -2.8695 | 25710 | 379 | -10.2961* | -34456 | -2.8676 | 25700 | 758
-84136* | -34498 | 28695 | 25710 | 379 | -9.4759* | -34456 | -2.8676 | 25700 | 758
-10.8650%| -3.4498 | -2.8695 | 25710 | 379 | -14.8299* | -34456 | -2.8676 | -25700 | 758
" o =0.05 Ho (Ho
)
( )
(1) ACF
ACF 86 80 40
ACF 100 99
46 (2) GPH (12) B
>d” >d” 0<d<0.5
”d” 0.0928 0.1552
0.0913 ”d” 0.0188
0.2425 0.0554 a 0.05
ACF “d” ACF “d”
86 * 0.0928* 100 * 0.0188*
80 * 0.1552* 99 * 0.2425*
40 * 0.0913* 46 * 0.0554*
"o =0.05 Hol (Hol
)
R*  0.9885 1.0014
R’ 0.9885
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O @

o =0.05)

F= £ (S) =20.9151+1.0014* S+&
(0.4073)  (179.6536%)

S=f (F) =63.5981 + 0.9871* F+&
(1.6759) (179.6536*)

R®> 0.9913

@) ( €

F=1(S) =-6.7597+1.0211*S+€ ¢
(-5.0203*) (241.5092%*)

S=f (F) =9.2974 + 0.9708* F+& ¢
(7.2618) (241.5092%)

1 0.9871
( t ’5*’)
1.0211
R? 0.9913
1 0.9708
(1)
a =0.05)
ADF

Sti
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T
F t-j

0.3708+0.0559B
21
FT = (140.0587B) * s+ (02D O ¢
1+0.0589B
(0.7580) )

1.3083+0.01740B

(020) (0.03)
1+1.0235B

(-0.72) (0.17)

S¢=(1-0.1024)B* F'., +

ADF

S

T
F t—j

3) @ (
t e o =0.05)

F',=(1+0.1576B) * S.;+€
(0.51)

S.=(1-0.1024)B* F'., +&
(-0.47)
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S

F'y
®)
(6) ( t a =0.05)

F'=2.0318+0.4260* S.,+0.4070* S,,—0.3753* F'.,—0.3715% F',+€ ¢
(0.3064) (2.6263%)  (2.5893*)  (-2.5580%) (-2.5629%)

S:=1.3820+0.0724* S.;+0.2033* S.,+0.0150* F';-0.1972* F' .+

(0.2289) (0.4899) (1.4208) (0.1120) (-1.4938)
Sei
F'
(5) (6 (
t e o =0.05)

F' =0.1228+0.3039* S +0.4756* S.,+0.2681* S,5-0.2721* F',,
(0.4023) 2.0708%)  (3.0908%) (1.9826)  (-2.4656%)

-0.3661* F',—0.2440* F'3+€ ¢
(-3.0085%) (-2.2374%)
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S =0.1124- 0.1938* S, +0.1071% S, +0.1177% S.5+0.2230* F',,
(0.4867) (-1.7449)  (0.9190) (1.1494)  (1.6696)

-0.0447% F',—0.0843* F' ;+€ ¢
(-0.4854) (-1.0210)

S

T
F I-j

M ® ( t v a =0.05)

F',=14.4563-0.8646* S, +1.03515% S,,+0.9080% S.s+0.4197* S,
(1.8007) (-1.4901)  (2.1499%) (2.3450%) (1.4657)

+0.2534* S,s-1.6421* F'. ,—-1.6651* F',,—1.3733* F',;
(1.4744) (-3.2608*)  (-3.9528%) (-4.01375%)

—0.7888* F'.,—0.4423* F' ~0.3960*Z  +€
(-3.0834%)  (-2.8094*)  (-3.2454%)

S =7.7758-1.0165* S,,-1.0305% S,+0.8762*% S,;-0.4088* S,
(1.0624) (-1.9223)  (-2.3485%)  (2.4833%)  (-1.5668)

+0.2426* S.s-1.5471%* F',-1.4551* F',-1.1759%* F'
(1.5488) (-3.3712%) (-3.7904%)  (-3.7710%)
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—-0.6723* F'.,—0.3895* F' ~0.1941*Z  +€
(-2.8839%) (-2.8017%) (-1.7453)

Sei

T
F t—j

7 @) ( t v
o =0.05)
F',=-0.0046-1.1648* S.,-0.7982* S,,-0.41149% S;+0.1487* F",,
(-0.0140) (-3.2280%) (-3.0918%)  (-2.85260%)  (0.4866)

-0.1670* F',-0.1168* F'3-0.6936*Z +€ &
(-0.7716) (-0.9897) (-6.5758%)

S, =-0.0048-0.5581% S.;-0.4658* S,,-0.2596* S,3-0.15623* F",
(-0.0192) (-2.0012%) (-2.3467%)  (-2.3405%)  (-0.66516)

+0.0119% F',+0.0504% F"(;-0.3081*Z +€
(0.0713) (0.5560) (-1.7846)

GPH 7’d9’
(12) »d”  0.0913 »d”

©® 109 © «d0
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FlewptZ 0 SutZ T g% F'y#d ¢ (1-B)*"P-(1-B)  Zite ¢

SEW st Ws* SAZ T s F+d s (1-B)*""-(1-B) Zd+e ¢

>d”  0.0554 d”

9 (10) 9 (10)
Fli=wpt2 0% SutZ T ¢* F'y#d ¢ (1-B)" " -(1-B) Z#e ¢
Si=WstZ Ws* SytZ T §* F'y#d ¢ (1-B)""-.(1-B) Zqe
St—i
F'y
9) (10) ( t a =0.05)

F'=0.3855-0.2140* S, ,+0.0707*

Ser+0.1182%  S,5-0.4929% FT
(0.0564)(-0.5641) (0.2517)

(0.7107) (-1.3994)

-0.5351* F',-0.3144* F'3-0.7103* (1-B)"""-1-B) Z+¢e

(-2.0716%)  (-2.0869%)  (-8.0534%)
S =0.8837+01042% S;+0.2342% S, +0.1979% S.3-0.7090* F",_,

(0.1317) (0.2796)  (08487) (1.2113) (-2.0489)

-0.6213* F',-0.3500* FT',5+0.2411* (1-B)*"“-(1-B) Z+e
(-2.4480%) (-2.3648%) (2.7822%)
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Sti

T
F t—j

® 10) ( t a =0.05)

F' =1.6669 -1.9436* S.;-1.6963* S.,-1.2710% S.;-0.8841% S,
(6.9205) (-5.7993%) (-5.8920%)  (-5.4739%)  (-5.2822%)

-0.5286* S.s+1.1120% F', ,+1.0395* F',,+0.7839* F', ;
(-5.5542%)  (3.3757%) (3.7697%) (3.6202%)

+0.5072* F'4+0.3180* F' s-1.6171 (1-B)*"™-(1-B) Z-t€ ¢
(3.3487%) (3.9179%) (-20.3569*)

S =0.6491 —1.9410% S;-1.6956* S,-1.2719% S.3-0.8856* S,
(2.6950%) (-5.7916%) (-5.8894%)  (-5.4778%)  (-5.2920%)

-0.52856* S,.s+1.1103* F',,+1.0388* F',,+0.7836* F', ;
(-5.5525%) (3.3706%) (3.7674*%) (3.6188%)

+0.5086* F',,+0.3180* F' s-0.6177 (1-B)*"-(1-B) Z-+te
(3.3583%) (3.9176%) (-7.7762%)
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ACF

84

(1)

80

ACF

100

84

99
99

)

GPH

80

2



100

90

“

1 1
( ) )
1~2 1~-2
( 1~5 1~3
( 1~2
1~-3 1-5
1-5
o =0.05 Ho®> Ho® Ho*
( Ho?
Ho®
Ho*
Ho’ Ho’® Ho*
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Ho*
)
AIC SBC AIC SBC
AIC SBC
Ho’ Ho® Ho*
Ho’
AIC SBC
AIC SBC AIC SBC
4895.5068*(5151.6179*3432.5364*| 3436.7708*
7587.4628+|5568.1638%| 3149.6215*| 3153.8559*
08811* 95933+ 3.8668*  3.9252%
9.7914* 9.7808* 3.3101% 3.3685*
06888* 99767% 4.0150%  4.0902%
96978* 99781 34892%  35643%
9.6286* 9.8647* 3.2854* 3.3943%
9.5411* 9.8843* 3.2854* 3.3942*
" q=0.05 Ho (Ho )

(1
2
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3)
D
)
380
759
GPH 7’d”
’3d’7
(in-the-samples data)
(out-the-samples data)
)
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1-8

D)
33
1997 1-9
1999 IB.2.1-9
18
1999 1-33
1998
1 1999 7-15
SIMEX
1998
51 1996
1988
S&P500 225
1997
Granger
1996
SIMEX

1998
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SIMEX
1998
1995
1997
1998
1998
455-472

Tests for and Estimation of Structural Changes in Trending and Long-Memory Data
1998

1998
1991
1998

1999
1996

579 1999 15-26

TAIFEX
1998
1997
33 1997
13-18
1 1999 25-36

TAIMEX  SIMEX
1999

1998
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1997

1999 1-29

S&P 500
1998 19-22

TAIMEX
1998

S&P

1995

1997

1989

1999

SIMEX

1992

1997
S&P500
E-Mini 430
1997
1998
1998
S&P

, "Developments in the Study of Cointegrated Economic Variables", Oxford Bulletin of

Economics and Satistics, (48), 1986, pp.213-228.

, "Long Memory In Futures Prices", The Financial Review, (34), 1999, pp.91-100.
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Long Memory Models Applied on the
Lead-Lag Relationship between Futures
and Spots: The Examples of TAIFEX and

SGX-DT MSCI Taiwan Stock Index Futures

YinG-SHan HUANG, Yeoncg-Jia GOO, CHul-CHun TSAI

Department of Business Administration, National Taipei University

ABSTRACT

This study researches “Lead-Lag relationship between TAIFEX and SGX-DT MSCI Taiwan Stock Index
Futures and Spots”. We hope to find “Long Memory” characteristics of futures, spots and basis series, and then
subsequently settle this phenomenon to build a new model. The contribution is to find the extremely long-range
persistence in these series. Of the same meaning, series exists long memory.

So, we build the fifth model- FIEC (Fractional Co-integration & ECM). In this model, we adopt Granger’s
concepts (1986), which not only would explore the lead-lag relationship, co-integrated and error-corrected in
long terms and short terms as past models, but also would research long memory phenomenon. We put five
models together, including simply regression models, ARMA transfer function-noise models, VAR, ECM and

FIEC to study. The purposes are that:

1.To study whether the futures, spots and basis series are with “Long Memory ™.
2.To study the “Lead-Lag Relationship between Futures and Spots”, and the price discovery and arbitrage
opportunity in Futures markets

3.To study FIEC, and compare with other models.
The findings and conclusions are that:

1.The futures, spots, and basis are with “Long Memory ”.

2.Different models tell different results. In FIEC, TAFIEX Futures leads Spots. Futures market could create
price discovery function and arbitrage opportunity. As the same models, SGX-DT MSCI Taiwan Stock
Index Futures leads Spots mutually. Futures market probably creates price discovery function, and offers
arbitrage opportunity.

3.“FIEC” is the best of the five empirical models. It reveals that: Put "Long Memory ”

would help to explain and forecast “Lead-Lag relationship between TAIFEX and SGX-DT MSCI Taiwan

Stock Index Futures with Spots™.

into empirical model

Keywords: long memory, FIEC, TAIEX Futures, MSCI Taiwan Stock Index Futures
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