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An Analysis of the Lead-lag Relationship between Taiwan Stock
Index Future and Cash Market

Fu-Sing Chou*, Yu-Cheng Lai**, Ming-Long Wang*** Jan-1 Liu****
Abstract

The paper studies the lead-lag relationship between Taiwan stock index future and
cash market from Sept. 1998 to Dec. 1999. Singapore Exchange Derivatives Trading
Ltd issued Morgan Stanley Capital International Taiwan Stock Index futures contract
in 1997. At the same time, the Chicago Mercantile Exchange (CME) the right to trade
futures and options on the Dow Jones Taiwan Stock Index. Both Dow Jones and
Morgan Stanley Taiwan Stock Index futures only select partly stocks traded on the
Taiwan Stock Exchange. Those contracts are based on the US dollars, and also not
traded in Taiwan. In the past, a lot of researches study on the interrelationships
between Taiwan stock index future and cash market. We study the Taiwan Stock
Exchange Capitalization Weighted Stock Index (TAIEX) issued by Taiwan Futures
Exchange, in order to find the interrelationships between future and cash market.
Since the price time series may have the problem of nonsynchronous trading between
future and cash market, we use Kalman Filter to remove the problem of non
synchronous trading, and then put adjusted time series to the unit root test,
cointegration test and error correction model. The empirical results show, most of
time there are significantly conintegration between future and cash market, expect the
time for Oct. Nov. Dec. 1998 and Nov. 1999. Just like a normal market, the
interrelationship between markets will temporally disappear as a result of some
factors in the markets. But the invisible hand in the market will make them
asymptotically optimality to recover the conintegration between future and cash
market. Based on the conintergration in the long run, the empirical results of error
correction model shows, there is a dynamic adjusted relationship between future and
cash market in the short run. But the stock index future will have more chance to lead
the stock index. Thus, the empirical tests find that the stock index future will have
price discovery mechanism for stock index.

Keywords: Conintergration , Market Interrelationship, Stock Index futures, Unit Root
Test

X Professor, Graduate School of Management, Chang Jung Christian University
*¥Assistant Professor, Department of Finance, Chang Jung Christian University

**k Associate Professor, Department of Accounting, National Cheng Kung University
*ktkMasters, Graduate School of Industrial Management Science, National Cheng Kung
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= IV [ 1/29~3/11 |3/16~4/16 |4/14~5/15 |5/13~6/11 |6/11~7/17 |7/15~8/13
] (7 250 1999, 1999 , 1999 , 1999 ,
9 F|f5) 10 =] {5 11 5] {5 12 5|7
ERSEEHET 19/15 10/20 11/17 12/22
= IV [ 8/11~9/10 |10/15~10/16|10/13~11/11|11/11~12/15
Fi > B
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F(C) P ET i ) ADF BT

T e ADF ADF ADF
S E] 1 p=0 a=[=0 a=y=p=0
1998/9 -6.0705* 18.563* 12.623*
1998/10 -7.203* 26.11* 17.482*
1998/11 -7.1928* 26.037* 17.433*
1998/12 -4.5119 10.178* 8.8817*
1999/1 -4,9709* 12.637* 8.5555*
1999/2 -6.2255* 19.858* 13.224*
1999/3 -5.4184* 16.945* 11.327*
1999/4 -4,3052* 10.328* 6.9655*
1999/5 -5.7153* 13.479* 9.0059*
1999/6 -5.4466* 15.63* 10.902*
1999/7 -4,0524* 8.411* 8.3042*
1999/8 -5.2133* 13.639* 9.6905*
1999/9 -5.3921* 15.307* 11.224*
1999/10 -5.5983* 15.079* 11.099*
1999/11 -5.1467* 13.404* 8.9319*
1999/12 -5.8235* 17.1* 11.614*

*S A BV B S YE N B o H 1 1 BIASL o B i 328 Mackinnon(1991)
ADF #gitEl

p
AX, =X +ZpiAXt—l + &

i=1

p
AX =a+ X+ zpiAXt—l T &

i=1

P
AX, =a+p+ X+ Z,oiAXt_1 +é,

i=1

S i = BRSSP
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(=) F[%”U@?F@F Wi 53 7 ADF HiASUg

T e ADF ADF ADF
S E] 1 p=0 a=[=0 a=y=p=0
1998/9 -5.1573* 13.442* 9.2825*
1998/10 -4,9821* 12.484* 8.4269*
1998/11 -4,9875* 12.507* 8.4501*
1998/12 -6.2151* 18.748* 14.396*
1999/1 -4,0436* 11.051* 7.4763*
1999/2 -6.621* 22.48* 15.029*
1999/3 -5.8671* 19.96* 13.468*
1999/4 -5.2331* 15.16* 10.119*
1999/5 -5.7016* 16.277* 10.861*
1999/6 -7.1806* 26.877* 18.292*
1999/7 -4.2488* 9.3458* 8.2882*
1999/8 -6.2137* 19.319* 13.314*
1999/9 -5.0079* 13.319* 9.8792*
1999/10 -5.4532* 14.887* 10.217*
1999/11 -5.3636* 14.688* 9.7887*
1999/12 -5.7898* 17.049* 11.73*

*S A BV B S YE N B o H 1 1 BIASL o B i 328 Mackinnon(1991)
ADF fgiEEl

p
AX, =X, +ZpiAXt—l + &

i=1

p
AX =a+ X+ zpiAXt—l T &

i=1

P
AX, =a+p+ X+ Z,oiAXt_1 +é,

i=1
T AT

F%ﬁF JETL '/TE“FU?"JEW'F TR %‘F o ] R A (R R
E%Ff[l VB R T S A (carry of cost model)#iji& 1 “T(%'E“T)IEF‘T [k [’H%&:
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74 $1] Johansen and Juselius (1990)f1%fst &A1 {7 % (Maximum Likelihood
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F(5) A4 76 ECM Vw'ilf&ﬁrdll’

Model AR, =ag, +7,Z,. 1+Za|2ACt j +zﬂ12AFH +8tF
i=1 j=L
Dependent , )
Future R, , :
Variable 4 2% 2P
t-test F-test F-test
ERSE] 5 Lag(m
it v 9(m) P-value P-value P-value
2.873 1.029 0.816
1998/9 4 0.0195
0** 0.391 0.522
0.3401 5.083 0.989
1999/1 3 0.0379
0.734 0.002** 0.307
0.6745 0.384 0.474
1999/2 5 0.007
0.5 0.86 0.796
1.475 1.227 2.708
1999/3 6 0.0012
0.141 0.29 0.013**
0.5469 1.933 0.235
1999/4 6 0.0089
0.585 0.073* 0.965
1.001 4.833 0.255
1999/5 4 0.0222
0.317 0** 0.907
1.808 1.495 0.771
1999/6 2 0.0052
0.071* 0.225 0.463
0.7056 0.915 12.929
1999/7 6 0.038
0.481 0.483 0**
3.542 4181 4.718
1999/8 3 0.0279
O** 0** 0009**
0.9947 1.637 0.328
1999/9 6 0.0251
0.32 0.134 0.923
0.4159 1.611 0.167
1999/10 6 0.0208
0.678 0.141 0.985
1.355 0.945 0.068
1999/12 6 0.0164
0.176 0.462 0.934

Lam(m) E5 ek % JIG o *+% LOVHIE -<0E ~ B » 1, BOGHTE, 10~ HTF, -

S i = BRSSP
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Model AC—awwﬂ”+Zm¢Qﬁ§y%Mh+§
j=1
Dependent 5
Cash R, B a;

Variable g - !

T F F

Lam(m)

P-value P-value P-value

0.9447 15.974 1.435
1998/9 4 0.1539

0.343 0** 0.22

-2.976 11.736 6.358
1999/1 3 0.1542

0.003** 0** O**

-0.4061 8.417 1.894
1999/2 5 0.02

0.685 0* 0.093*

-11.24 2.954 108.168
1999/3 6 0.5009

0** 0.008** 0**

2.178 1.827 0.094
1999/4 6 0.1494

0.03** 0.091* 0.997

-1.193 17.022 0.256
1999/5 4 0.0595

0.233 0** 0.906

-0.8139 12.09 0.434
1999/6 2 0.0469

0.416 0** 0.648

1.115 2.758 0.013
1999/7 6 0.3156

0.265 0.012** 0.989

-0.304 7.963 2.415
1999/8 3 0.0409

0.764 0** 0.09*

-1.031 3.274 0.289
1999/9 6 0.0706

0.303 0.003** 0.942

-0.904 0.83 0.261
1999/10 6 0.0237

0.368 0.547 0.955

-1.854 6.768 0.405
1999/12 6 0.0328

0.064 0** 0.667
Lam(m) ﬂﬁiﬁf Z G o <5 1000REF, ~[<¥E Bl > <% SO <Y B o

B2 LRI R

lﬁ’[“@ﬁlg\f’ =1 F' AT mFT;J
[t o TR ‘JVEJF%E%F R 1998 9 IRl > % 1999 ¥ 12 4

?HJ +EE

i%ﬁﬁ?ﬂﬁ%ﬁﬁﬁﬁ%&ﬂgﬁnﬁFmﬁm +3fﬂgﬁ%ﬁ@%g

BT i = I SR R d/’JEj
o WgnsEJ,3
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