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ABSTRACT

This paper aims to investigate the causal relatipnbetween stock market development
and per capita economic growth. Using the ARDL apph to cointegration, we find
evidence of long-run bi-directional causality betweoer capita economic growth and stock
market development.
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1. INTRODUCTION

Mishkin (2001) show that well-developed stock m#&kprompt savings and efficiently
allocate capital to productive investments thatl l&man increase in the rate of economic
growth. Stock markets contribute to the mobilizataf domestic savings (Caporadeal .,
2004: 33-50). Stock markets are best indicatorfotecast future economic activity and
describe actual casual effect between future ecangnowth and stock prices. The link
between financial development and growth stems fiteeninsights of endogenous growth
models, in which growth is self-sustaining and ueficed by initial conditions. In this
framework, the stock market is shown to not onlyehievel effects, but also rate effects
(e.g. Levine, 1991: 1445-1465). Greenwood and Siffi96) show that stock markets
lower the cost of mobilizing savings, facilitatingvestments into the most productive
technologies. Obstfeld (1994) shows that intermatigisk sharing through internationally
integrated stock markets improves resource allocaind accelerates growth. Bencivenga
et al. (1996) and Levine (1991) have argued that stoakkat liquidity, i.e. the ability to
trade equity easily, plays a key role in economanagh.

The aim of this paper is to use the Autoregres§ligributed Lag (ARDL) approach to
cointegration and error correction models (ECM), determine whether there is any
evidence of causality between per capita economae/tly and stock market development
in the long and short run. Using Granger causatigting within a multivariate
cointegration and error-correction framework wedfievidence of bi-directional causality
between economic growth and stock market developntailowing the introduction we
discuss the ARDL approach to cointegration, and fhesent some results, finishing with
the conclusions and policy implications.
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2. ECONOMETRIC METHODOLOGY

The ARDL approach to cointegration (see Pesagaral., 2001: 289-326) involves
estimating the conditional error correction versidrthe ARDL models for per capita GDP
and stock market development:
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where4 is the first difference operatdny is the log of per capita real GDP amiAC is
the log of market capitalization that is used ggaxy for stock market development. We
then ‘bounds test’ for the presence of a long-riationship between per capita GDP and
stock market development using a boufdstatistics. TheF test is used to determine
whether a long-run relationship exists betweenvtr@bles through testing the significance
of the lagged levels of variables. Theest has a non-standard distribution. Pesetrah
(2001) report two sets of critical values, whicloyde critical value bounds for all
classifications of the regressors into purély), purelyl(0) or mutually cointegrated. If the
computedF-statistics falls outside the critical bounds, aalasive decision can be made
regarding cointegration without knowing the ordécointegration of the regressors. If the
estimatedF-statistic is higher than the upper bound of thiéical values then the null
hypothesis of no cointegration is rejected. Altéir@dy, if the estimatedr statistic is lower
than the lower bound of critical values, the nuylpbthesis of no cointegration cannot be
rejected.

The conditional long-run model can then be produiteth the reduced form solution of

Egs. (1) and (2), when the first-differenced vaeabjointly equal zero. The long-run

coefficients and error correction model are estadaty the ARDL approach to

cointegration, where the conditional ECM in Egs) @nd (2) are estimated using
unrestricted vector error correction model (UECMyl @ahen the Schwarz—Bayesian criteria
(SBC) is used to select the optimal lag structorede ARDL specification of the short-run

dynamics. The UECM is then used to conduct stan@aethger-type multivariate causality

tests augmented with a lagged error-correction teh@re the series are cointegrated.

3. EMPIRICAL RESULTS

The data is annual and spans the time period 188B007. Since the Istanbul Stock
Exchange (ISE) was established in 1986, estimddégins in 1986. Real (GDP) per capita
(Yp is used as a proxy for economic growth (basis7)980 maximize the use of
information extracted from the data, we use a djssgated measure of stock market
development as opposed to a composite measurasthesed in many recent empirical
studies. Although theory does not provide us witbundation for any unique indicator of
stock market development, it does suggest thak st@rket size, liquidity, and integration
with the world capital markets may affect economiiowth (Demirguc-Kunt and Levine,
1996). Stock market development is measured by ebadpitalization over GDP. Market
capitalization ratio (MC) equals the value of libhares divided by GDP. The assumption
behind this measure is that overall market sizpositively correlated with the ability to
mobilize capital and diversify risk on an economiglevbasis. Real per capita GDP was
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obtained fromMTURKSTAT, Statistical Indicators, 1923-2006. The stock market data is from
the website of ISE. All variables are in logarithms

To determine the optimal number of lags to be idetliin the conditional ECM, we used
the SBC, whilst ensuring there was no evidenceeoffak correlation, as emphasized by
Pesararet al. (2001). As we use annual data, all tests incluadeinimum of two lags and
maximum of four to ensure lagged explanatory véeslare present in the ECM, according
to Gonzalo (1994), the costs of over-parametedmain terms of efficiency loss is
marginal. We then obtained the relevémstatistics as described above. The results are
contained in Table 1. From these results, it isrckhat there is a long-run relationship
between the variables wh&handMC are the explanatory variables because the cagzllat
F-statistics are higher than the upper bound ctitieafues at the 10% and 1% significance
level, respectively. Evidence of cointegration tielaships between the variables in Egs. (1)
and (2) also rule out the possibility of estimatel@tionship being 'spurious'.

Table 1.F-statistics for cointegration relationship

Critical value bounds of theF-statistic

k 90% level 95% level 99% level
I (0) I (1) I (0) I (1) I (0) I (1)
1 4.04 4.78 4.94 5.73 6.84 7.84

Calculated F-statistics
Fy (Y;|MC) = 5.5236**
Fuc (MG | Yy = 16.3884*

Notes: Critical values are obtained from Pesasghral. (2001).k denotes the number of
regressors.

* Significance at the 1% level.
** Significance at the 10% level.

Given that the bounds test suggest th@tNIC{] are cointegrated in Egs. (1) and (2), we
augment the Granger-type causality test with laggedr-correction terms. Thus, the
Granger causality test involves specifying a maltiatepth order VECM as follows:

e lalegnTor ol fd] o
nMC, 0, | T Voo | AINMC & Var

In addition to the variables defined aboxeis the lag operatoECT,; is the lagged error-
correction term derived from the long-run cointeg relationships, and;; andv, are
serially independent random errors with mean zew finite covariance matrix. In each
case the dependent variable is regressed againpa#t values of itself and other variables.
The optimal lag lengtp is based on the SBC. The existence of a cointegraglationship
between Y;, MC{] suggests that there must be Granger causalifit Ieast one direction,
but it does not indicate the direction of tempotalsality between the variables. We
examine both short-run and long-run Granger caysdlable 2 summarizes the results of
the long-run and short-run Granger causality. Thatsrun causal effects can be obtained
by the F-statistics of the lagged explanatory variablegach of the two equations, while
the t-statistics on the coefficients of the lagged eowmmrection terms indicate the
significance of the long-run causal effect.
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Table 2. Results of Granger Causality

Dependent AInY; AInMC, ECT, [t-tat.]
Variable

AlnY; — 2.3639 (.133) -0.9363* [-3.3874]
AINMC, 0.5616 (.652) — -0.7059* [-3.2600]

Notes: * refers statistical significance at 1% level atitiyefers statistical significance at
5% level. The probability values are in bracketstio of ECT,; is in square bracket.

For both of the equations the coefficients on thmeorecorrection terms are highly

significant and measure the speed of adjustmerdbtain equilibrium in the event of

shock(s) to the system. The result suggests thatges in real per capita GDP and/or
market capitalization are a function of disequilibn in the cointegrating relationship.

However, none of the lagged differences of thealdels are significant, indicating no
evidence of any short-run causality, this is napsgeing given the usual assumption that
economic growth interacts with other macroecondiaitors in the long run rather than the
short run.

4. CONCLUSIONS

This paper has investigated the nature of theioslship between per capita economic
growth and stock market development, finding eviderio support the long-run bi-
directional causality running from per capita G@Pstock market development and vice
versa. Evidently, stock market development is apartant wheel for economic growth in
Turkey. The results have certain policy implicatcior Turkey. The study has strongly
contradicted the assumption that Istanbul Stockh&rge is not a vehicle of economic
growth. Earlier, little attention has been madeitderstand the stock market link with the
overall growth of the economy because of the shafioancial sector, in particular, the
stock market in Turkey. The results have also shaken positive effect of financial
liberalization on stock market development and ketie growth of economy. Since the
outset of 1980s, the country has witnessed muclieakdinancial liberalization that
improves the efficiency of the financial systemrdagically. The analysis of the results
indicates that in the long-run economic growth iarkey is strongly influenced from
financial liberalization policies of respective gouments. There exists significant and
positive contribution of stock market in the ovégowth of the economy for the period
under consideration. The causality runs both wayddng-run relationship between stock
market development and economic growth. Finallg, éRistence of causal nexus between
stock market development and economic growth etligg@noves the hypothesis that stock
market development does matter for growth, in paldr, in the early stages of economic
development (Gregorio and Guidotti, 1995).

5. REFERENCES

Bencivenga, V., Smith, B. and Starr, R. (1996). isgMarkets, Transaction Costs, and
Capital Accumulation: An lllustration/Vorld Bank Economic Review 10(2): 241-
265.

Caporale, G. M., Howells, P. G. A. and SolimanMA.(2004). Stock Market Development
and Economic Growth: A Causal Linkag#urnal of Economic Development
29(1): 33-50.



70

Demirguc-Kunt, A. and Levine, R. (1996). Stock MerrkDevelopment and Financial
Intermediaries: Stylized Factd/orld Bank Economic Review 10(2): 291-321.

Gonzalo, J. (1994). Five alternative methods ofineging long-run equilibrium
relationshipsJournal of Econometrics 60: 203—-233.

Greenwood, J. and Smith, B. (1996). Financial Merken Development and the
Development of Financial Market3ournal of Economic Dynamics and Control
21: 145-81.

Gregorio, J. D. and Guidotti, P. (1995). Finandivelopment and Economic Growth,
World Development 23: 433—448.

Levine, R. (1991). Stock Markets, Growth, and Tatidy, Journal of Finance 46(4):
1445-1465.

Mishkin, F. S. (2001)The Economics of Money, Banking, and Financial Markets, 6th
Ed. New York: Addison Wesley Longman.

Obstfeld, M. (1994). Risk Taking, Global Diversdiion, and Growth, American
Economic Review 84(5): 1310-1329.

Pesaran, M. H., Shin, Y. and Smith, R. J. (200Dburls testing approaches to the analysis
of level relationshipsjournal of Applied Econometrics 16: 289-326.



