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gtructure of economic integ&lion in respective counlries are related to the co movements of

intemational equity markets.

The knowledge of the relationship between intemational stock markets and macroeconomic

variables is of jnterest !o a wide range of people. Individual investoff are interested in the co-

movement relationships of intemational shafe prices and the underlying comnon factors for

possible diversification motives. Orher interested parties include economists, co+orate

pianners, and the like who are concerned winlr the behaviour of intemational equiry markets

because it influences capital flows, investment decisions and consumption pattems. Academics

would aiso be interested in seeing new evidence oI structural issues such as inlegration and

segmentaiion of intemalional equity ma*ets.

The nxjor objective of this study is to examine empincally lhe influence of econornic forces

on intemalionat stock prices. More specific rcsearch question is addressed as follows: Are the

stock markets from the United States, the Uniled Kingdom, West Gemany, France. Nomay,

Japan, Singapore. Malaysia, Australia and South Affica influenced by common underlying

There is an implicitmodel which generaies the hypothesis being tesred in this study. The starling

point of the model is ihe viewpoint of an investor seekng to construct an efficient portfolio

in a developing and developed capital markei- Such an inveslor might take the view that stock

market retums are influcnced by markel expectations of eamings or profits from companies.

A company's profiis in ium would, in a podblio con!ex!, be influenced by fie state of the

respective economy, the level of produclion and employnent and seveml economic forces

contdbuting to the changes in aggregate demand.

The investor, in valuing a company, (with a view io paticipating in ihe profitability of the

company) would be concemed wiih the oudook for trade and business of the sector in whicl

the company operated. lf lhe forecas! for the economic environment suddenly improved, the

investor might reasonably argue lhat conpany profitability would also inprove and the shares

would becone nore valuable. Thus. the returns from owning sh.res would reflect changes in

ihe perception of the economic state of lhe economy in which companies operated. This model

is consistent with a stock market which reacts 10 changes in economic variables concunenll)

but which is also uselul as an indicator of the future economic eDvironment.
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Both market indices and economic variable indicators are transformed into percentage

changes as:

where, Rt is the monthly perceniage change in the level of slock market indices and I, and

It I are the level of indices at time 1 and t-1. and

R, = (rr , r, r)[r r] 100 (l)

q = t(Ec. Ec.-r),Ec, rl 100 (2)

Rt = E(R)i + ArFr +.....+ AkFk + ei (3)

where. Er is the monthly percentage change in the level of e€onomic indicators and Ec. and

Ec,.r are the levels of each economic indicator at time t and t-1. Percentage changes reflect

the relative changes rather than the actual changes. For the purpose of ma&ing comparisons

a rciative change is more meaningful than an aciual change. ln pdor studies done by Crubel

and Fadner (1971) and Maldonado and Saunders (1981). the percentage changes in indices (or

retum9 are adjusted for exchange rate changes to rellect reiums received by the United States

investors. In this study, this adjustment is not made because the effect oi exchange rates on

the stability of the value of foreign assets is minimal- Many resedrchers have found that th€

different ways of calcuiating inrcmational reums are not important as a factor in analysing

intemationat markei relationship. Grubel and Fadner (1971) found that there is no significant

difference between the standard deviation of retums from holdjng foreign assets before and

after the exchange rate adjustments. A later study by Panton, Lessig and Joy (1976) show€d

that the correlations between stock market retu s with and without the exchange rate adjustment

are nearly identical. Furthermore, Kaplanis ( I 985) examined the stability of international stock

markets using a variety of retums calculations, including retums denominated in national

cunencies and British pounds. She found that the results of the study were not affected by lie

definition of the retums.

3. METHODOLOGY

In order to investigate the effects of similar common underlying factors on the intemalional

stock markets, a model which is based on Arbitrage Pricing Theory (APT) (Ross 119761) a'd

Multilndex model (Elton and Gruber 119871) rs constructed. The APT states ihat the retuns

of risky assets are related to a k factor linear generating model as follows:

whe.e, Ri is

where,E(R)i

with only sy
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of market retums are regressed on the economic variables to see the degree and stability of

the relationship. The economic variables whose factor scores are strongly related to those of

marke! retums within lhe iwo periods areconsidered. Followingthat' the economic indices tiom

countries which have ihe higher degree of loading factors are regressed againsl tactor scores

of market reiums to delemine the most significant economic lariables for this analysis

(2) The coefficjents ofrhe reLated economic variables from the first pass iime-series regresslon

are computed. By uiilising the Fama MacBeth procedure (1973)' 24 coelficients of the related

economic variables are obtained from the first 24 ofthe sixty monthly observalion sets covenng

August 1980 to July 1987. The fifft of the sixty moDthly data set is fron August 1980 to Julv

1985. rhe second is from September 1980 to Augusi 19851 the same procedure is repealed for

thefollowingperiods afier dropping lhefirstmonthly observation set and adding the next monihlv

obsenation set. In addition. 24 means of retuns of lhe l0 stock markets are calculated from

2,1 of slt monthly data sets covering August 1985 to December 1987 (the first of six monthlv

dataranges fron Augus! I9851o Janrary i986, the secondis from September 1985 !o Februarv

1985; theresiofthe subperiods are obtained byrepeatedly dropping the first monlhlv observation

sc1 and adding the next monthly observation seo

(3) Finally. for each of the 24 subperiods. lhe cross-sectional analvses are performed bl

regressing ihe beta coefficients oflhe economic variables froln the first-pass tine series regression

against t}le mean retums ofthe stock narkets. These 24 cross-sectional regression analyses are

used to tesi the effecis of the common factoru on the stock mafkets.

A number of limitations may be presen! in the research nethodologv. As suggested bv Elion

and Gruber (1987) and Sharpe (1982), a thorough equitv valuation based on micro and mac'o'

economic theories should be developed to deive the risk-return factors model ln view of that'

rhe Multj Index model or the APT procedues as canied out in this studv,re nther ad hoc

in nalure. Furthemore. the suspicion arjses that the appropriate economic variables may nol

all have been idenlified. Previous studies by Shanken (1984) and Cho' Eun and Senbel (1986

fail to offer slrong support tbr the APT when they respectively examine national and international

sets of data. One funda'nental problem with the APT is the estimate of the beta coefficient!

Since the iheoretical ex ante beta coefficient is not observable, historical belas are normall)

used as proxies. This may lead !o the problem of measurement error and mav produce a biaset

interpretation of the tested hypolhesis

However, d(
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relationship between them.a From the results, there is an indication that economic variables

bave some links with market retums. A considerable nurnber of economic variable factors,

TABLE 1

REGRESSIONS OF MARKET FACTORS (FR) ON ECONOMIC VARIABLE FACTORS (FE)

(FR = cr + BIFEj + .....+ PkFEk + e)

Stock Market

Econ. Factors

Factor 2
PI P2

Facbr I
P1 P2

B oP:factor 2)

B 0Prfactor 3)

p (cP:factor 2)

B (Ms:factor 2)

p (Ms:factor 3)

p (TBrfactor 1)

B GB:factor 4)

P (UN;factor 2)

P (uN:factor 5)

B (lM:faclor 1)

B @X:factor 2)

R-square
R-square (adj.)
F-rano
DW

-0.03 0.09
0.15
2.10*+

{.21
-1.89*

0.19
1.76*

o_t2
1.48

0.15
1.86+

-0.33

0.15
1.754

{.19
3.00**
0.3'l
2.91++

0.30
3.53++
0.16
2.0'7**
0.62
0.51
5.59
1.85

0.06 -0.30

i.e. factor 2

import and fa

a relationshit

model. This i!

weight of fac

indices highl]

production frc

(3) the Japan€

(5)theSingap,

and Cho, Eun

production (lP

The results of

SP) against the

.epoded in Tab

money supply,

significant at tl

0.43
2.62+*

,o.35

-l.83*

0.44
1.96*

{.l6
1.53

4.29
-1.39

0.19
0.l3
3.05
1.55

0.19 0.23
0.16 0.16
4.86 3.31
1.31 1.53

** & * Significant at the 5 and l0 percent level
Pl = 1980 1983, P2 = 1984-\987. Factors = rotated

a Note that GNP is not included in this rcEtession nodel because it consists of qua.te y data

and is thercforc inconsiste t \rith the other e(a onit niables.
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TABLE 2

REGRESSIONS OF MARKET FACTORS (FR) ON ECONOMIC IND1CES (IE)

(FR=o+BrIEr+..+AIEk+e)

REGRES

Stock Market
MultiPle Regression

Factor 1 Factor 2

Stepwise Re$ession
Factor I Factor 2

IP: B1 (sA)

p2 (wG)

pl (AU)

ff (sP)

ps (us)

& (MY)

Fl QP)

p8 (AU)

P (AU)

plo (wG)

811 (JP)

t-value
pr2 (wc)

p13 (AU)

p14 (Nw)

Bls (uK)

816 (MY)

817(WG)

818 (SP)

819 (SA)
t-value

0.036
0.014
0.418
0.114
2.833*+
0.043
1.501

0-064
t.426
0.\29
1.386
0.122
0.696
0.212
LU5

-0.157
-{.755
{.006

-{.161
-0.009
,0.354

0.062
2.405*+

4.02:7

--0.000

-0.051
--0.00s
{.681
0.001
0.0'72
{.031
1.604*

-{-004
-{.163
o.002

-1.6014
0.014
1.019

0.244
3.138**

0.375
2.866+*

0.114
2.065*+

4.M1
-1.',t92+

4.419
{.109

-1.873*
-0.024
4.344

0.012
o.233
0.121
t.56',1

0.024
0.152
0.094
0.319
0.25',7

0.888
0.233
0.658
0.064
o.914
0.013
0.29r
0.050
1.155

-0.018
--0.862

0.014
1.07s

-0.008
4.731

0.013

-0.783
{.042
t.215
0.007
0.173
0.002
0.981

-{.004
-0.178

-0.023

o.072
2.397*4

1t.095

R-s

R-s

DV

CP:

MS:

TB:

0.068
2.9r1++

4.O2',7
1.352

,0.002
2.2594*

+* statistically
* statistically !

the APT viewF

appIoximately

atiempts of ris

The findings in

a good fit for a

variables is thi

Silgapore are

UN:
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is reasonable to expect investon from Singapore to react direcily to the siate of the economies

in ihe US, Japan and other countries. Many studies. specifically Riplev (1973) also observed

lhat more than 50 percent ofa county's stock index may be explained by non_domestic lactors

of indusLrial

regardless of

value. The li

well as ro us

TABLE 3

THE AVERAGE OF MONTH-BY-MONTH BETA

COEFFICIENTS & t STATISTICSs

Sratistics AVi AV: AVI AV4 AV5 AV6 AV? AV8

AlGP-US)

a2(MS JP)

a3(UN-FR)

a4(uN-AU)

as(EX,sP)

1.13

2.59+

-6.99

1.16
4.18*
8.70
4.04+

40.13

7.44+

{.28
4.46

4.14
31)5*

-0.25
-0.08
-1.34
-o.99

1.70

0.1,1

0.70
L2l
2.84
0.88
8.73
2.19*
2.94
2.t3+

-14.89
2.O2*

1.48

3.14*
10.67

9.66
6.84*

10.89
5.00*

46.11

11.37*

4.21
4.31

3.56
2;t t+
3.53
l_41

0.22
0.12

10.i0
o.91

0-52
o.6'7

8.84
3.74*

10.48

2.75*

,1.68
0.70
0.05

0.2'7

0.40

-0.93
-0.33

5.03
|.l'l
1.36
3.68+

-2r.02
-2.52+

effect may b(

ofrisk. The e\

that there is s

5. CONCL

Thepurposec

equity marker

Sinsapore, M

APT,Mulli-Ir

identified. Th

that intemati(

ofthishypoth

o.52
1.59

o.20
0.10
5.41

2.86*
3.44
2.13+
8_98

L31

Notes: AVI = 24 months'beta average value (Period I to 24), AV2 and AV4 = the average

of the firsl to third 8 months' beta (Period 1-8, 9 16 and 17-24). AV5 !o AVS = the average

of the first to fouih 6 nonfis' beta (Period 1-6, 7-12, 13-18 and 19-24). * Signjficant at the

57. level.

The re5ulrs ot a cro\+cecuonal re\l ol InL APlMul'i llde\ model cugge'l *re ,rgumen' rnar

international equity markets are becoming more integrated. If capital markets in different

countries are integrateal, the scope for independent monetary policv ofindividual countries will

be reduced. For example, a plan to change the interest rates in one country may be neutralised

by rapid capital rnovements across couniries and changes in interest rates in other countries'

Because of this relationship phenomenon. the govemment of any country must consider the

implications of its monetary policy fo. bolh national and intemalional economies ln addition.

an integrated intemational capital market has far-reaching implications for the cost of capital

'rotto.i* f" " 
o"a u"cBeth (1973), we calulate rhe average beta coelficknts (a) based

on 24. 8 and 6 nonths peliod. While, the t stotistics for testin? the hvpothesis that a = 0 arc

obtained from: t(d = d.IsG)/(n)1"1, whete n is the number of beta coefrcients ||hich are

used to estimak a and s. s (lenotes the standatd deviation of monhlv esti ate betd coeJJlcients
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