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Abstract

This paper re-examines the relationship between stock market development and
economic growth. It provides a theoretical basis for establishing the channel through
which stock markets affect economic growth in the long run. It examines the
hypothesis of endogenous growth models that financial development causes higher
growth through its influence on the level of investment and its productivity. The
empirical part of this study exploits techniques recently developed to test for causality
in VARs. The evidence obtained from a sample of four countries suggests that
investment productivity is the channel through which stock market development
enhances the growth rate in the long run.
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1. Introduction
Severd theoreticdl and empirical papers such as Levine (1991), Levine and Zervos

(1995), Demirguc-Kunt (1994), and Demirguc-Kunt and Levine (1996) have
uggested tha dock maket devdopment affect economic growth in  developing
countries.  The common problem with these sudies, however, is tha there is no
discusson of the channds through which stock markets can gimulate  economic
growth.

In traditiond growth theory, the growth rate is a pogtive function of exogenous
technicd progress  However, financid deveopment is not rdaed to economic
growth, but to physcd ceapitd per worker (Pagano 1993). On the other hand,
endogenous  growth modds show that economic growth performance is rdaed to
finandd devdopment, technology and income digtribution. Greerwood  and
Jovanovic (1990) argued that income per cepita hdps determine membership in an
information-processing intermediary thet in turn improves invesment decisons and
economic growth.  They incorporaed the role of financid factors in modes of
endogenous growth to formdise the interactions between financdd makets and
economic growth.  Due to the advances in the endogenous growth literature, recent
modds have been trying to identify the mechanism through which financid markets
influence economic growth. Various channds have been suggested. Firdly, financid
markets can afect economic growth through efficient resource dlocatiion.  King and
Levine (1993) proposed a modd in which innovaion ectivities serve as the engine of
growth. A higher rate of successful innovations results in a higher growth rate of
productivity. In the absence of financid markets, one might invest in projects that can
be promptly liquidated, indead of investing in assats that are more productive but
finanddly illiquid. Makes can provide individuds with less risky and liquid

productive invesments (Leving 1993). Secondly, financid makets can influence



economic  growth through the informetion channd. For example, Holmstrom and
Tirole (1993) ague that sock makets function as a monitor of managerid
peformance because the dock price incorporates performance information that
canot be extracted from a firm's current or future data A poorly performing
management may become the target for a teke-over. Thus the information thet is
reflected in a firm's share price is important for dructuring managerid incentives to
build up afirm's productivity, and hence economic growth in aggregete.

By contrest, endogenous growth modes focus on the rdaionship between financid
devdopment and longrun economic growth, emphassing tha productivity growth is
mog likdy to be the channd of trangmisson from financa development to economic
growth. However, previous dudies by Bencivenga and Smith (1991) and Levine
(1991) dill do not identify the unique functions of different finandd markets and
their effects on economic growth. There is no atempt to digtinguish the roles played
by different financid markets such as banks, bond markets, insurance companies, and
gock markets in the reationship between financid markets and economic growth. In
previous dudies banks and insurance companies would normdly be regarded as
intermediaries rather than markets, dso, the role of stock markets in economic growth
and the identification of the channds through which stock markets affect growth is

ignored.

Investment, stock market, and economic growth
Within the endogenous growth literature, recent theoreticad studies have focused on

the links between endogenous growth and financid makets Bencivenga and Smith
(1991) and Levine (1991) were among the firg to propose endogenous growth modds

to identify the channds through which financid markets afect longrun economic



growth.  Both papers emphessed that finencd makets hep diversfy agents
liquidity and investment risk, atract more savings into productive invesment and
prevent the premaiure withdrawa of physcd cepitd inveted in the long-term
projects.  With the exigence of financid markets more capitd can be kept in
productive investments, which raises the rate of economic growth.

King and Levine (1993) suggested ancther gpproach to identifying the channd of
trangmisson between finance and growth. Their modd identified innovaion as the
engine of growth. Fnandd makes evdudae the potentid innovative projects,
finance the mogt promisng ones and monitor the carrying out of the investment. That
is, financid markets help the function of efficient resource dlocetion. Therefore, an
economy with wel-functioning financid markets will experience a higher growth rate
of productivity (Demetriades and Hussain, 1996).

In a modern economy banks and stock markets conditute a mgor pat of the
finandd sysgem.  Although they may peform different roles in the process of
economic  development, their unigqueness is hardly emphesised within the framework
of economic growth. The channd emphesssd by King and Levine (1993) cannot
diginguish between the roles of sock markets and banks As fa as phydcd
accumulation is concerned, both stock markets and banks provide sources of externd
financing for firms. For the function of resource dlocetion, both stock markets and
banks creste information to guide the dlocation of resources. They differ only in the
way the informaion is trangmitted. Information in sock makets is contained in
equity prices, while loan managers collect that in banks. Dow and Gorton (1995)
presented a modd that argued that if the man role of the sock market is to sgnd
information for evaduation, finendng, and monitoring, banks may be equdly effective

a efficient resource dlocation.  Although some papers had studied the effect of stock



maket on socid wefae (see Bresndrah, Milgrom, and Paul 1992, Kihlsrom and
Maithews, 1990), to the bet of our knowledge no dudy has ever tried to link
empiricdly gock markets and economic growth through volume andor invesment
productivity.

Ancther perspective on the rdationship between financid deveopment and
economic growth in endogenous growth modds is concaened with financd markets,
svings, invesments and growth. The argument is that financid markets will raise
savings, investment and hence the growth rates. The stock market is supposed to
encourage savings by providing households with an additiond instrument which may
better meet ther risk preferences and liquidity needs. In a wel-developed capitd
maket, share ownership provides individuds with a rdatively liquid means of shaing
rik in invetment projects. There is dso condderable evidence on the extent to
which thexe markets are playing a role in dlocaing capitd to the corporate sector and
the beneficid effects for the rest of the economy. Although the structure of corporate
finance varies widdy among the developing countries the use of equity finance by the
corporate sector has been dgnificant. During the 1980s, as a share of net investment
expenditures, equity funds exceeded debt finance, or interndly generated funds in
countries like Korea, and Thaland (Sngh and Hamid 1993). As Maye (1987)
shows, this contragts sharply with the corporate finance pattern in indugtria countries,
which in gened rdy much more on intendly generated funds ~ The evidence
indicates thet the gock market does not perform this savings function at dl well.

Thus, more recent research on the role of the sock market in an economy has
emphassed the role of a developed stock market, which enhances the efficiency of

investment, in turn leading to higher economic growth. Therefore, sock markets can



enhance economic growth through investment productivity rather then the savings
function

In this paper we test this hypothess empiricdly by examining the causa linkages
between these varidbles in four developing countries, i.e. Chile, Korea, Mdaysa and
the Philippines. We employ recently developed tests for causdity in VARs which
reault in vaid datidicd inference even in the presence of unit roots (see Toda and
Yamamoto, 1995). The rest of the paper is organised as follows Section 2 discusses
some relevant econometric issues that aise when tegting for causdity.  Section 3

presents the empirica evidence. Section 4 offers some concluding remarks.

2. Econometric Methodology
Teding for causdity in posshbly ungable VARs with the posshility that

cointegration dso exigs was fird addressed by Sms, Stock and Wallace (1990) in a
trivaiie VAR, and by Toda and Phillips (1993) for sysems of higher dimenson.
They showed that, in generd, Wad test ddidtics for noncausdity in an unrestricted
VAR would have a nondandard limit digribution. When etimating a VAR in levds
a Wad tet will hae a limiting c? digribution only if there is “sufficient’
cointegration, which depends on the presence and the location of the unit roots in the
VAR, information which is normaly not essy to obtain (see Toda and Phillips, 1993).
However, sequentid testing drategies such as the one put forward by Toda and
Phillips (1993), where the cointegration rank has to be determined as a fird dep, ae
potentialy subject to severe pretesting bias.

Toda and Yamamoto (1995) have suggested an dterndive gpproach to causdity

testing which has the advantage of not requiring pretesting for the cointegration rank,



and dill produces vaid datistical inference! This is the technique we use below for
the empiricd andysis. The basc idea is to atificaly augment the correct order, K, of
the VAR by the maxima order of integration, say T The augmented (K+T) iS
then edimated, and Wad tests for linear or nonlinear redtrictions are carried out on
the first K coefficient matrix asfdlows

Condder the following VAR:

Z, =F+Ft+P,Z ,+.+P Z  +E t=1.T
where E, ~ N(0,W)

Economic hypotheses can be expressed as redtrictions on the coefficients of the mode
asfollows

Hy:f(p) =0

where p = vec(P)is a vector of parameters from modd (1), P =[P ,,...,P  ],and f()
is a twice ootinuoudy @ differentisdble  mvector vdued function  with
F(f)=1f (f) /9 ¢andrank (F(.))=m.

Asaume that the maximum order of integration which is expected to characterise
the process of interest is a mod two, i.e G =2. Then, in order to test the

hypothesis (2), one esimates the following VAR by OLS:

Zt = 'f ot lelt + FA) 1Zt-l+""+|5 th-k +P k+1Zt-k-1"'+P pZt- p + Et (€]

where p3 k+d, , =k+2ie a lesst two more lags than the tree lag length k are

included. The paameter redriction (2) does not involve the additiond matrices

1 See Caporale and Pittis (1999) for further details and a discussion of other methods.
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P s Py, Since these consst of zeros under the assumption thet the true lag length

isk.

Equetion (3) can be written in more compact notetion as follows

Zt=|f'[t+|:A’)(t+YAyt+|§t )
where:

F :[|f0'|31]

t, =[Lt]

X =28, 28,16

Ve =[Z8¢.1,--.28,1C

[P,...P,]
[P,

O
I

A

+ll"'7P p]

<>

or, in the usud matrix notation

Z¢=FT+PX¢+YY¢+E¢ (4o)
where X =[x,,...x;]¢and soon.

One can then congtruct the following Wald gatigtic W, to test the hypothesis (2):

W, = f(()GF (S A (XQX) HFE)Gf(F) ®
whee S, =TEE,Q=Q - QY(YQY)'Y® and Q_I, - T(T@)'T.

Toda and Yamamoto's (1995) theorem 1 (pp. 234-235) proves tha the Wad
satistic (5) converges in distribution to a c? random varisble with m degrees of
freedom, regardless of whether the process Z; is dationary, 1(2), 1(2), possibly around
alinear trend, or whether it is cointegrated.

This method aso requires some pretesting in order to determine the lag length of

the process Sms e a (1990) showed that lag sdection procedures, commonly



employed for dationary VARS which are based on tegting this sgnificance of lagged
vectors by means of Wad (or LM or LR) tests, are dso vdid for VARs with 1(1)
proceses which might exhibit cointegration. Toda and Yamamoto (1995) extended
ther andyss and proved tha the asymptotic disribution of a Wad of Likeihood
Ratio test for the hypothess that the lagged vector of order p is equa to zero is c?,

unless the processis Markovian and 1(2).

3. Empirical analyss
a) Data
The sdected cauntries are Chile, Korea, Mdaysa and Philippines.  The sdection

citerion was to indude countries that have a lesst fifty continuos quarterly
obsarvations. The modd is edimated usng quarterly daa for the period 1979g1 to
1998¢.  Fdlowing Gdb (1989), and Levine (1991) the levd of invesment is
messured by the ratio of gross fixed cgpitd formation to nomind GDP, LI.
Investment productivity is proxied by the ratio of the red change of GDP to the red
levd of totd invesment, L. For sock market development, we use two Standard
indicators 1) the market capitdisation retio, which equds the vdue of liged shares
divided by GDP. 2) The vaue traded ratio, which eguds the totd vaue of shares
traded on the stock exchange divided by GDP.

Folowing standard practice in the cross-sectiond literature, we use GDP in leves
as a measure for economic devdopment. As in Demetriades and Hussein (1996), this
vaiable is meassured in domestic currencies snce the purpose of this sudy is not o
much to compare growth across countries but to look a its trend over time in each
country. The data source for stock market development varigbles is the Emerging
Market Data Base (EMDB, 1998), and for the financid development variables it is the

IMF publication Internationd Financid Statigtics (1998).



b) Empirical results
Frg of dl, we caried out unit root tests which indicate that dl saies ae

integrated of order one (1(1)), and hence follow stochadtic trends (see Table 1). Next
we edimated two sets of trivariate VAR including stock market measures, investment
and output growth for each of the four countries under study. The firg sat incdudes
dock market deveopment messured by market capitdisaion, invesment measured
by levd of invesment and the level of GDP, the second st indudes stock market
devdopment messured by shae vdue traded ratio, invesment messured by
productivity invesment and the levd of GDP. In order to determine the lag length,
we dated by etimating a VAR (4) and then dropped one lag & atime. The AIC and
SIC were used for sdecting the lag-length of the VAR? Moreover, misspecification
tets were caried out for sarid corrdation, normdity, and ARCH dructure in the
resduals of the VAR. Theresults are reported in Teble 2.

The next sep was to augment the VAR by the maximum order of integration in the
sies (namdy, one) and test for non-causdity zero redrictions on the parameters of
the origind VAR by carying out Wad tests on the firg K coefficent matrix (see
Toda and Yamamoto, 1995). The rexults from the non-causdity trivariate tet on the
caua links between stock markets investment and economic growth are presented in
Table 3.

The null hypothesis is that there is no causdity among the variables concerned.
The results show that in Chile the null hypothess of non-causdity among market
capitdisation, totd levd of invesment, and economic growth cannot be rgected a
the 5 and 10 percent Sgnificance levels. However, in the case of Chile there is no

evidence of a causd linkage between stock market development (represented by
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maket capitdistion), and economic growth, when one focuses on levd of
investment as the channd through which stock markets affect economic growth.

Wad tests were dso caried out for the null hypothess of non-causdity among
dock maket devdopment (measured by maket cepitdistion), totd leved of
invesment, and economic growth for Korea  Unlike in Chile, the stock market is
found to have a causd impact on economic growth, when one focuses on the totd
level of invesment as the channd through which stock markets might affect
economic growth (the null hypothesis can be rdected a the 5 percent Sgnificance
level). In the case of Mdaysa, the stock market is found to have a causd effect on
economic growth through the totd levd of invesment, when market capitdisgtion is
used as the measure for sock market development. By contrast, in the case of the
Philippines Wad tests did not detect a causdity linkage between stock market
devdopment and economic growth, when the totd levd of invesment is consdered
asthe possible channe through which stock markets affect economic growth.

Concerning the dternative measure of invesment and stock market development
(i.e investment productivity and share vaue traded ratio), Wad tedts indicate that
dock market development messured by share vaue traded ratio has a causa impact
on economic growth in al four cases (Chile, Korea, Mdaysa and Philippines). When
investment productivity is conddered as the possble transmisson channd, the null
hypothesis of non-causdity cannot be reected a the 5 percent dgnificance leve in dl
four cases (see Table 3).

We do ted the hypothess of non-causdity between stock market development
and invesment. A caus link is only found in Maaysa when consdering market

cpitdisation and levd of investment as measures for stock market development and

2 To select the optimal lag length of the VAR, these criteriafor model choice are necessary but not sufficient.
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invesment respectivey.  Turmning to the second sock maket deveopment and
investment measures, causdity tets indicates that the share vaue traded retio causes
productivity invesment in dl four countries under sudy. The result is condgent with
the findings by Levine and Zervos (1995). Using a crosssection andyss, they found
that there is drong linkage among dock market, productivity investment, and

economic growth.

Ovedl the results from the Wad tests are consgtent with the endogenous growth
literature. Levine (1991) argues tha stock markets can affect productivity investment
by rasng the resources devoted to firms.  This does not necessarily depend on
extandities By inceasng the liquidity of firm investment, reducing productivity
risk, and improving firm efficiency, firms share will be beter vaued hence
increesing the volume and productivity of invesment in the long run. However, the
finding supports the argument that stock market performance enhances economic
growth through increesng the effidency of investment, which in turn increases the

productivity in the firm levd and in the economy in aggregate.

4. Conclusion
This pgper has examined the hypothess that stock market development affects

economic growth through its impact on invesment. In the empiricd andyss we have
conddered four countries, and utilised an gopropricte econometric technique due to
Toda and Yamamoto (1995) to test for the causdity linkage between stock markets,
invesment, and economic growth. This approach has the advantage of not requiring
pretesting for the cointegration properties of the sysem (which can introduce biases),
and of resulting in standard asymptotic and vaid datidica inference. In line with the

recent endogenous growth modeds for finacid devdopment, we find that investment
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productivity is the channd through which stock markets enhance the growth rate in
the long run.

The reaults are dso conggent with the findings by Levine and Zervog(1995) and
the argument by Demirguc-Kunt(1994) that stock markets can give a big boost to
economic  devdopment. In  addition, though, this dudy shows tha stock market
devdopment enhances economic  growth through its impact on  invesment
productivity in the long run. The results dso consgtent with Leigh's (1997) argument
that wel-functioning stocks market can peform its dlocaive functions through the
pricing of shares  An dficient pricing process will reward the wdl-managed and
profitable firms by vduing ther shares more highly then those of unsuccessful and
unprofitable firms.  This mechanism lowers the cost of cgpitd and hence ensures a
gregter dlocation of new investment resources, and in aggregate will  enhance
economic growth. Thus a generd concluson of this sudy might be tha a wel-
functioning stock market is vitd in promoting economic growth in lessdeveoped

countries.
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Table 1: Unit root tests

countries ADF with trend

| P X1 X2 Y
Chile -1.43 -1.20 -0.16 -0.13 -1.45
Korea 4.40* -1.38 -2.04 -3.86 -1.79
Maaysa 2.34 -3.02 -2.16 220 -2.85
Philippines 418 -418 312 224 -3.42

- I refers to the level of investment.

- PI refers to the productivity of investment.
- x1 refers to market capitalisation.

- X2 refers to share value traded ratio.

- y refers to GDP in levels.

- Lag lengths in the ADF tests were determined by minimising the Akaike Information Criterion.

Table 2: Selection of the order of trivariate VAR (k)

Countries AlC SC Optima
1 2 3 4 1 2 3 4 (K*)
3
Chile 114.3 1251 1418 1321 109.2 113.6 1234 125.1
(124.1) (1595) (1325) (127.1) (1031) (1093) (116.7) (1242
Korea 1312 1522 1613 169.1 116.6 124.9 134.9 152.31 4
(146.7) (151.5) (1586) (1611) (1139) (1258) (134.3) (1318)
Malaysia 1623 171.8. 176.1 186.8 1411 152.2 156.3.1 164.1 4
(1281) (1327) (1376) (1451) (1169 (1224) (1239 (1316)
Philippines 136.1 1382 1469 1414 1134 227.1 1315 129.1 3
(1023) (1165) (13L9) (126.5) (91.4) (94.2 (106.3) (112.2)

- AlICand SIC stand for Akaike and Schwartz information criteria respectively.

- K* isthe sdlected order of the VAR.

- Note: in case of contradicting results between AIC and SIC, we tend to use AIC results as suggested by Stock (1994).

- Results in bradkets are for the second VAR.
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Table 2 (continued): pvalues for misspecification tests for the the first set VAR (K), K = K*

AR (4 NORM ARCH (4)
Countries

Y X1 I Y X1 I Y X1 I
Chile 162 121 114 326 351 2.61 112 072 0.61
Korea 231 123 1.62 223 314 221 151 123 0.75
Malaysia 113 151 217 153 134 252 036 141 121
Philippines | 314 331 321 141 118 2.16 028 025 172

AR ((4) is a Lagrange Multiplier test for serid correlation up to the fourth order in the residuas, NORM is the Jarque-Bera
test for normdity of the residuds, and ARCH (4) is the Engle (1982) test for the null hypothesis that the residuds do not
have an ARCH structure.

- For the Philippines the order of the VAR is 3.

- One asterisk indicates that the test is significant at the 5 % level.

- AIC and SIC gtand for Akaike and Schwartz information criteria respectively.

Table 2 (continued): pvalues for misspecification tests for the second set VAR (K), K = K*

AR (4 NORM ARCH (4
Countries

Y X2 A Y X2 P Y X2 PI
Chile 231 162 2.32 241 221 1.98 234 132 0.72
Korea 152 251 211 38 321 262 072 114 1.32
Malaysia 326 331 2.64 211 1.62 313 075 151 0.82
Philippines | 251 114 2.82 231 251 362 025 037 0.41

AR ((4) is a Lagrange Multiplier test for serid correlation up to the fourth order in the resduas, NORM is the Jarque-Bera
test for normdlity of the resduas, and ARCH (4) is the Engle (1982) test for the null hypothesis that the residuas do not
have an ARCH structure.

- For the Philippines the order of the VAR is 3.

- One agterisk indicates that the test is significant at the 5 % level.

- AIC and SIC stand br Akaike and Schwartz information criteria respectively.
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Table 3: Trivariate Causality Tests

XUI/Y X2/PI/Y

Countries
X1b Y X1b | X2b Y X2b PI
Chile 127 293 6.62% 945%
* * )*

Korea 791 229 715 8.09
Malaysia 707* 5.80% 6.05% 7.10*
Philippines

013 0.19 14.42* 477*
Note:

- An asterisk indicates significance at 5% level.

The estimated modd in thetrivariate VAR is.

éxtl\:l k+1
z°oSy Y=pb+bt+] A+Z, +E
t éytﬂ_ t+a A t-i t
A i=1
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