
«ΣΠΟΥΔΑΙ», Τόμος 49, Τεύχος 1ο-4ο, Πανεπιστήμιο Πειραιώς / «SPOUDAI»,Vol. 49, No 1-4, University of Piraeus 

STOCK MARKET AND GROWTH IN GREECE: 

EVIDENCE FROM COINTEGRATION AND CAUSALITY TESTS* 

By 

Nicholas Antonakis Apostolos Apostolou 

University of Athens and University of Crete 

Ministry of Development 

Abstract 

Current wisdom suggests that stock-market development may affect economic growth by raising the 

proportion of savings funnelled to investment and/or increasing the social marginal productivity of 

capital and/or influencing the saving rate. Earlier empirical studies on the subject, however, have 

reported conflicting research findings, attributable to the use of cross-sectional data and differences in the 

samples chosen, time periods examined and data bases used. Moreover, the evidence suggests that the 

causal link between finance and growth is crucially determined by the nature and operation of the 

financial institutions and policies pursued in each country. These considerations point to the need for case 

specific studies using time-series data for individual countries. In this context, the present study seeks to 

contribute to current research in the area by investigating the relationship between economic growth and 

stock-market activity in the case of Greece over the period 1958-95. To this end, an endogenous growth 

model is specified providing a formal rationalization for the incorporation of stock-market activity in a 

sources — of — growth equation. Using cointegration and causality tests, the paper reports findings that 

provide empirical support to the hypothesis that stock-market development does not affect positively the 

output growth rate in Greece. (JEL Classification, G10, 052) 

1. Introduction 

Financial reforms in less developed and developed countries in the last 
decade have been characterized by an enormous growth of stock markets. World 

* We are grateful to Professors C. Pitelis and S. Thomadakis for helpful comments and 

suggestions. We alone, bear responsibility for any remaining errors. Any views in this paper are 

those of the authors and they should in no part be attributed to the Greek Ministry of 

Development. 
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stock-market capitalization grew from $4.7 to $15.2 trillion between the mid-
1980s and mid-1990s (Demirguc - Kunt and Levine, 1996). The total value of 
shares traded on developing countries' stock markets rose over twenty-fold 
between 1983 and 1992 (Singh, 1997) and that on emerging markets jumped 
from less than 3% of the $1.6 trillion world total in 1985 to 17% of the $9.6 
trillion world total in 1994 (Demirguc - Kunt and Levine, 1996). These figures 
clearly suggest that the growth effects of stock markets could potentially be 
substantial. 

The subject had been extensively studied nearly two decades earlier by 
Goldsmith (1969), Mckinnon (1973), Shaw (1973) and others, who showed that 
financial development (a broader notion of stock-market development compris­
ing insurance and household credit as well as bank lending), correlates with 
growth. However, these early studies were based on traditional growth theory, 
according to which financial intermediation could be related to the level of the 
capital stock per worker or to the level of productivity, but not to their respec­
tive growth rates. The latter were ascribed to exogenous technical progress thus 
leaving no analytical foundation for the economic growth-financial development 
relationship. 

Recent developments in endogenous growth theory have offered important 
insights into the ways stock-market development can affect growth. Endogenous 
growth models have shown that there can be self-sustaining growth without 
exogenous technical progress and that the growth rate can be related to prefer­
ences, technology, income distribution and institutional arrangements. Thus, 
stock-market development can be shown to have not only level effects, but also 
growth effects. The theoretical explanation of this process is intuitively appeal­
ing: stock-market development can raise the proportion of savings funnelled to 
investment; it may increase the social marginal productivity of capital; and it can 
influence the saving rate (Pagano, 1993). 

During the last few years, endogenous growth models have been used by a 
number of authors in their attempt to assess empirically the relationship between 
stock-market development and economic growth. For instance, Atje and Jova-
novic (1993) estimated a growth model using data for 40 countries over the 
period 1980-88. They found a large positive effect of stock markets on develop­
ment. Similar results were reported by Levine and Zervos (1996) on the basis of 
data for 41 countries covering the period 1976-93. After controlling for initial 
conditions and various economic and political factors, they concluded that the 
measures of stock-market development were robustly correlated with current 
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and future rates of economic growth, capital accumulation and productivity 
improvements. On the other hand, Harris (1997) using a similar approach and 
data for 49 countries over the period 1980-91 was led to conflicting findings. In 
the whole sample and in the sub-sample of less developed countries, stock-
market activity was not found to offer much incremental explanatory power, 
whereas in the sub-sample of developed countries stock-market activity did have 
some impact, but its statistical significance was weak. Overall, they suggested 
that the stock-market effect is not as strong as previously suggested. 

Clearly, the empirical evidence on the subject can be deemed inconclusive. 
The diversity in the conclusions drawn must be mainly attributed to sample 
variations and differences in time periods examined and data bases used. Furth­
ermore, a notable shortcoming of the aforementioned and other relevant studies 
is the use of inter-country cross-section analysis, of the type popularized by 
Barro (1991). This approach involves averaging out variables over long time 
periods and using them in cross-section regressions aiming at explaining cross­
country variations of growth rates. However, a great deal of scepticism in rela­
tion to cross-country regressions is shared by many investigators. Levine and 
Renelt (1992) and Levine and Zervos (1996) acknowledge the sensitivity of the 
results to the set of conditioning variables. Evans (1995) discusses econometric 
problems which stem from heterogeneity of slope coefficients across countries. 
Lee et al. (1996) show that convergence tests obtained from cross-country 
regressions are likely to be misleading because the estimated coefficient of the 
convergence term contains asymptotic bias. Quah (1993) points out that the 
technique is predicated on the existence of stable growth paths and shows, using 
data from 118 countries, that long-run growth patterns are unstable. Further­
more, cross-country regressions can only refer to the "average effect" of a varia­
ble across countries. In the context of causality testing this limitation is particu­
larly severe as the possibility of differences in causality patterns across countries 
is likely. In fact, Arestis and Demetriades (1996), using data for 12 countries, 
provide evidence which suggests that the causal link between finance and growth 
is crucially determined by the nature and operation of the financial institutions 
and policies pursued in each country. The related study by Demetriades and 
Hussein (1996), where causality tests are carried out for 16 developing countries, 
suggests that causality between financial development and growth varies across 
countries. Thus, the evidence suggests that a time-series analysis may yield 
deeper insights into the relationship between financial development and real 
output than cross-section analysis (Arestis and Demetriades, 1997). 

In this context, the present study seeks to contribute to current research in 
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the area by investigating the relationship between economic growth and stock-
market activity in the case of Greece during the period 1958-95. Greece is chosen 
for empirical work mainly for two reasons. First, the Greek economy is one of 
the weakest in Europe with persistent economic problems1. In 1995 Greek GDP 
per capita was equal to 57.3% of the European Union average, a figure consider­
ably lower that that of 1981 (63.7%) or even 1971 (59.7%)2. Secondly, despite its 
undisputed importance, the question of the growth effects of stock-market activ­
ity in Greece has been almost completely neglected by economists. Therefore, an 
investigation of the impact of stock-market development on the output growth 
rates of the Greek economy would offer insights into the ways stock-market 
activity could support economic expansion in this country. 

The rest of the paper is organized as follows. Section 2 identifies the major 
conduits through which stock-market activity affects growth. Section 3 deals 
with the specification of an endogenous growth model providing a formal 
rationalization for the incorporation of stock-market activity in a sources-of¬ 
growth equation. However, while economic theory suggests possible equilibrium 
relationships between variables of interest, it tends to inform us very little con­
cerning the adjustment processes at work. In this paper we utilize the technique 
of cointegration and the related notion of error correction which allows for 
additional channels through which causality may emerge (Holden and Thomp­
son, 1992). The specifics of the econometric technique deployed as well as the 
outcome of the empirical investigation are discussed in Section 4. Unlike pre­
vious studies, the results indicate that stock-market development has not 
affected positively economic growth in Greece. Section 5 deals with the interpre­
tation of the non-positive growth effect of stock-market activity. It is argued and 
empirically shown that stock-market development does not increase savings and 
thereby growth in Greece. Section 6 summarizes and concludes. 

2. Main Economic Effects of Stock — Market Development 

Typical "AK" models, as specified by Lucas (1988) and Romer (1989), 
combined with the standard capital stock accounting identity and the condition 
for capital market equilibrium, reveal succinctly how stock-market development 
can affect growth: it can raise the proportion of savings funnelled to investment; 
it may increase the social marginal productivity of capital; and it can influence 
the saving rate (Pagano, 1993). 

4 
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2.1. Funnelling Savings to Firms 

In the process of transforming savings into investment, stock markets 
absorb resources, so that an amount saved by households generates less than it 
worth of investment. The remaining goes to dealers as commissions, fees and the 
like. This absorption of resources by the stock market is primarily a reward for 
services supplied, but it may also reflect the X — inefficiency of the intermediaries 
and their market power. In addition, as noted by Roubini and Sala-y-Martin 
(1991, 1992), their activity is often burdened by taxation and by restricting 
regulations, translating into higher unit margins. The implicit assumption here is 
that the quasi — rents earned by intermediaries and the tax revenue extracted from 
them are entirely spent on private and public consumption respectively. Their 
detrimental effect on growth is tempered if they are partly spent on investment. 
However, if stock-market development reduces this leakage of resources, it may 
increase the growth rate. 

2.2. Increasing the Social Marginal Productivity of Capital 

A second key function of stock markets is the allocation of funds to those 
projects where the marginal product of capital is highest. Stock markets may 
increase the productivity of capital, thereby promoting growth, in two ways: (i) 
collecting information to evaluate alternative investment projects and (ii) induc­
ing individuals to invest in riskier but more productive technologies by provid­
ing risk sharing. 

The informational role of stock markets has been related to productivity 
growth by Greenwood and Jovanovic (1990). In their model, capital may be 
invested in a safe, low-yield technology or a risky, high-yield one. The return to 
the risky technology contains two random terms: an aggregate and a project-
specific shock. The authors have shown that stock markets, unlike individual 
investors, can perfectly unscramble any aggregate productivity shock and thus 
choose the technology that is most appropriate for the current realization of the 
shock. Thus, savings channelled through stock markets are allocated more effi­
ciently, and the higher productivity of capital results in higher growth. 

Stock markets also enable investors to share risks. This affects their invest­
ment choices and their saving behaviour. According to Levine (1991), individu­
als suffer idiosyncratic liquidity shocks by selling shares on the stock market 
rather than withdrawing money from the bank, while the stock market also 
allows agents to reduce rate — of — return risk by portfolio diversification. This 
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twofold insurance function increases willingness to invest in less liquid, more 
productive projects and also avoids unnecessary terminations. As a result, set­
ting up a stock market raises the productivity of investment and the growth rate. 

2.3. Influencing the Saving Rate 

The third way stock-market development can effect growth is by altering 
the saving rate. In this instance the sign of the relationship is ambiguous, in that 
stock-market development may also reduce savings, and thereby growth. As 
stock markets develop, households gain better insurance against endowment 
shocks and better diversification of rate — of — return risk. This factor affects saving 
behaviour, but the effect is ambiguous. 

Stock markets enable people to share the rate — of — return risk, such as that 
due to the volatility of stock returns. With constant relative risk-aversion utility, 
the response of saving is negative if the risk-aversion coefficient is above 1, and 
positive otherwise. As a result, the response of growth to a reduction of rate-of¬ 
return risk is ambiguous as well (Devereux and Smith, 1991). 

3. The Model 

In this paper, the growth effects of stock-market development are examined 
in the context of an endogenous growth framework. Extending the Greenwood¬ 
Jovanovic (1990) model, which is of an "AK" structure, and following Parente 
and Prescott (1991) and Atje and Jovanovic (1993), we add to the economy's 
production function a labour term L and a capacity constraint L on employ­
ment, in order to preserve competition in the market. Thus, the aggregate pro­
duction function can be written as 

where Υ is the output and Κ is the capital stock in the economy. 

In the presence of a stock market, the standard capital stock accounting 
identity becomes 

where I stands for gross investment, δ for the rate of depreciation, STM for the 
level of stock-market intermediation, and F for an increasing function designed 
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to capture the forces by which the development of the stock market might affect 
the rate of return on investment. 

4. Methodology and Empirical Results 

The main focus of this study is on obtaining the direction and strength of 
stock-market activity on the growth process of the Greek economy. Simplifying 
the notation in equation (5), the relationship between growth and stock-market 
activity takes the form 

gpc,t = ao + a1gL, t + a2it + a3it STMt + ut (5a) 

which is the equation to be used throughout the empirical work of this paper. 
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Data in constant prices on output and investment were compiled on an 
annual basis from 1958 to 1995 from various issues of the National Accounts of 
Greece. Rate of change of per capita GDP and gross domestic fixed capital 
formation were used to represent economic growth and aggregate real invest­
ment spending. Stock-market development was represented by three alternative 
variables: a) the ratio of annual value of all stock-market trades to GDP (smt), 
an index usually used to measure liquidity, which is an important indicator of 
stock-market development in that it may be inversely related to transactions 
costs, which impede the efficient functioning of stock markets (Arestis and 
Demetriades, 1997), b) the ratio of annual market value of listed in the Athens 
Stock Exchange securities to GDP (mvs), and c) the number of listed companies 
in the Athens Stock Exchange (nc). Data on the stock-market variables were 
taken from the Annual Report of the Athens Stock Exchange, 1997. Finally in 
the absence of data on the labour force for the whole period examined, the 
growth rate of this variable was proxied by the growth rate of population (gp). 

As Engle and Granger (1987) point out, if the concept of equilibrium is to 
have any meaning or relevance, the processes underlying the relationship 
between the output growth rate and its determinants in equation (5a) should be 
such that the "disequilibrium errors" ut should tend to fluctuate around their 
mean value, or show some systematic tendency to become small over time. A 
minimal condition for equilibrium is that the variables in the equilibrium rela­
tionship should be cointegrated. 

A prerequisite for testing a set of variables for cointegration is to establish 
the properties of the individual series. The relevant Dickey-Fuller (DF) and 
Augmented Dickey-Fuller (ADF) tests for unit roots and stationarity indicate 
that all variables are integrated of order one (I (1) ) and the classical least 
squares techniques are inapplicable in this case study3. 

In practice, the Engle and Granger (E - G) two-step procedure (Engle and 
Granger, 1987) consists of estimating by OLS the presumed equilibrium rela­
tionship (i.e. the cointegrating regression) and then testing the residuals for 
stationarity. If the residuals are I (0), i.e. stationary, the null hypothesis of 
noncointegration is rejected and the OLS estimators are "super-consistent" 
(Stock, 1987)4. Then, the cointegrating regression is indeed a long-term equili­
brium relationship and we can then move to the second step, namely the OLS 
estimation of a dynamic short-run equation, in which the residuals of the cointe­
grating regression serve as an error correction mechanism which accounts for 
short-run disequilibrium. According to the "Granger Representation Theorem" 
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(Granger, 1983; Engle and Granger, 1987), such a dynamic short-run equation 
exists if the variables in question are cointegrated and its estimators are not only 
consistent, but are as efficient asymptotically as those that would be obtained if 
the true value of the cointegrating vector were known and used in the second 
stage. 

4.1. The Long — Run Relationship 

The OLS estimates from fitting equation (5a) to Greek data are reported in 
Table 1. The equations in this Table correspond to the alternative variables used 
to represent stock-market development in Greece. Strictly speaking, it is not 
possible to draw any statistical inferences from these results since, as the series 
are non-stationary, useful tests such as the F and t — statistics do not follow the 
standard distributions. Even the parameter estimates may not be unbiased, 
though they are consistent. However, the advantage of the E — G procedure is that 
we choose in advance one variable for the left-hand side of the equation, thus 
assuming that a given structural relationship among the variables involved 
exists. Consequently, though not strictly legitimate from the econometric point 
of view, we can interpret the coefficient estimates of the cointegrating regression 
as representing structural parameters (Engle and Granger, 1987). 

The estimated equation is reasonably well defined in terms of the standard 
criteria as they are reported therein. The Lagrange Multiplier (AR), ARCH 
(Engle, 1982) and RESET (Ramsey, 1974) statistics do not provide evidence for 
rejecting the null hypotheses of no autocorrelation, homoskedasticity and no 
functional misspecification bias. The coefficient related to investment share is 
positive and significant at least at the 5% level, while the coefficients associated 
with population growth and the stock-market activity are negative, the former 
being marginally significant at the 10% level in one case. However, as mentioned 
above, these results cannot be used for statistical inference about the growth 
effects of the stock-market activity in Greece. The estimated long-run relation­
ships are primarily used for cointegration testing purposes. 

To test the null hypothesis of noncointegration of the variables involved in 
the long-run relationships of Table 1 two tests are used: the Cointegrating 
Regression Durbin-Watson (CRDW) statistic (Engle and Granger, 1987) and 
the ADF statistic (Davidson and Mackinnon, 1993). The CRDW statistics are 
2.443, 2.053 and 2.161 indicating that the variables in question are cointegrated5. 
However, since Engle and Granger themselves suggest that the CRDW test 
might be used only for a quick approximate result, and DeJong et al. (1992) have 
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shown that the ADF test outperforms most alternatives, we moved to the second 
test which is based on the residuals from fitting equation (5a). The regression 
equation run for each of the long-run relationships was of the form 

4.2. The Short-Run Relationship 

In the next step of the E-G cointegration methodology, the lagged values of 
the residuals of the long-run equations serve as an error correction mechanism in 
a short-run dynamic equation, where the explanatory variables are in first differ­
ences or lagged first differences. This equation only includes stationary varia­
bles, thus from the econometric point of view it is a standard single equation 
where all the classical diagnostic and misspecification tests are applicable. 

Tables 2, 3 and 4 report the OLS estimates of the short-run equation for all 
the alternative variables representing stock-market development in Greece, with 
various combinations of the explanatory variables (equations 1-3). The RESET 
test does not indicate the existence of functional misspecification bias, thus sug­
gesting that the equation is sufficiently enriched in dynamics. The explanatory 
power of the regressions is considerably higher compared to that of the corres­
ponding long-run equations and the error correction term has the expected 
negative coefficient and is significant at the 1% level in all cases. The coefficient 
of the investment share term remains positive and significant at the 1% level in 
most of the cases while that of the population growth term turns out to be 
positive though non-significant. This result should not be surprising, since there 
is no reason to expect that a larger workforce will be necessarily more productive 
workforce. Presumably, in labour surplus economies, like Greece, the natural 
rate of growth is not a binding constraint. Besides, the non-significant growth 
effect of population is a fairly common result in production function studies of 
industrializing societies. Most impressing, however, is the coefficient of the 
stock-market activity variable, which appears negative but significant only when 
the variable smt is used to represent stock-market development. To reach a more 
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parsimonious specification of the growth equation, a dummy variable (OIL) was 
included in the regressions that took a value of zero for the 1973-74 and 1979-80 
periods and one elsewhere, to allow for the growth effects of the oil-price shocks 
of the seventies in the Greek economy. The OLS estimates of this augmented 
specification are reported in equations 4-6 in Tables 2, 3 and 4. The coefficient of 
the dummy variable is positive and significant at the 10% level in some cases, 
with no changes in the signs and significance of the coefficients of the other 
variables. Thus, the results of the short-term dynamics do not provide empirical 
support to the hypothesis that stock-market development affects positively the 
output growth rate in Greece. 

5. Interpretation on the Non-positive Stock — Market Growth Effect 

The somewhat impressing non-positive effect of stock-market development 
on Greek output growth rates led us to examine empirically the relationship 
between stock-market activity and saving rate in this country. As mentioned in 
Section 2, stock-market development can affect growth by altering the saving 
rate. In this instance the sign of the relationship is ambiguous, in that stock-
market development may also reduce savings, and thereby growth. For the 
purposes of this paper, the causal relationship between stock-market activity 
and saving rate was tested on the grounds of the standard Granger causality test 
and the Engle anf Granger two-step procedure. 

The standard Granger causality test used in order to test the presence and 
direction of a causal relationship between two variables X and Υ is based on the 
estimation of the following vector autoregressive (VAR) specification: 
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causality test, so that the danger of drawing misleading inferences can be 
averted. Specifically, if the series at issue are I(1) and share a common trend, 
that is if they are cointegrated in the sense of Engle and Granger (1987), then 
determining the causal ordering between Xt and Yt in a Granger sense requires 
the reformulation of the VAR in the familiar error correction specification 
(ECM), that is 

The relationship between stock-market activity and saving rate in Greece 
was tested for private savings. In the light of the preceding discussion, our 
primary concern was to determine the presence of non-stationary behaviour of 
the variables of interest. Consequently, the ratio of annual value of all stock-
market trades to GDP (smt), the ratio of annual market value of listed securities 
to GDP (mvs) and the private saving-income ratio (PRS) were initially subjected 
to unit root testing by means of the DF and ADF tests. The results indicated 
that all these variables are I (1)7. 

The next step of the E-G cointegration methodology involved the OLS 
estimation of equation (8) with the addition of a trend term (t) as an explanatory 
variable. The results are reported in Table 5. Though non-significant, the coeffi­
cients of the stock-market activity variables appear negatively signed, while the 
CRDW is significantly non-zero and the ADF test is significant in both equa­
tions. The results indicate that the null hypothesis of non — cointegration of the 
variables of interest can be rejected in favour of cointegration in both equations. 
This suggests the presence of a long-term causal relationship between them. On 
the basis of this, the negative effects of stock-market activity on the private 
saving rate of the Greek economy was tested in the second stage of the E-G 
methodology through the estimation of equation (7) for both cases. The results 
of the Granger causality tests based on the error-correction model are shown in 
Table 6. The tests and the conclusions drawn are based on the significance of the 
coefficients of the error-correction terms, i.e. coefficient ρ in equation (7). The 
empirical findings of the causality between the saving rate and the stock-market 
activity suggest that the development of the Greek stock-market reduces savings 
in this country. In other words, more efficient risk sharing caused by stock-
market development, reduces the saving rate so much as to offset the growth-
enhancing effect of more productive investment. 
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Before concluding, some observations seem appropriate in regard to the 
advantages and limitations of the E-G procedure as well as to the time period 
used in the preceding analysis. First, combination of the two steps provides a 
complete model incorporating both the long-run static and the short-run 
dynamic models. It is claimed that this approach has the advantage that estima­
tion of the two steps is quite separate, so that changes in the dynamic model do 
not enforce re-estimation of the static model obtained in the first step. In other 
words, the long-term estimates of the postulated relationship have good proper­
ties without the need to make any prior assumptions about the dynamics in the 
data-generating mechanisms. As such, the E-G approach offers a tractable 
modeling procedure. On the other hand it has been criticized on the grounds that 
the estimates of the cointegrating regression have rather poor finite sample 
characteristics, particularly in the case where the explanatory power of the 
model is substantially low. 

Secondly, only the last four years of the time period used in the analysis 
coincide with the institutional deregulation of the Athens Stock Exchange. It 
would be interesting to split the sample into two periods and analyse the stock-
market growth effects separately. However, such a procedure would lead to 
unreliable statistical results in this case study, due to the extremely limited 
number of observations and degrees of freedom in the second period. The point 
to be made is that, just any other estimation results, our estimates can at best be 
indicative and suggestive, but not conclusive and should therefore be treated as 
such. 

6. Conclusions 

The purpose of this paper has been to investigate the growth effects of 
stock-market development in Greece over the period 1958-95. Most researchers 
consider that stock-market development may affect economic growth by raising 
the proportion of savings funnelled to investment; by increasing the social mar­
ginal productivity of capital; and by influencing the saving rate. What matters, 
of course, is the net effect of stock-market activity on output growth rates. 

Case specific studies using time-series data for individual countries can 
contribute to current research on the subject, supplementing the findings of 
cross-sectional studies. This paper has specified an endogenous growth model 
that provides a formal rationalization for the incorporation of stock-market 
activity in a sources — of — growth equation. Using the technique of cointegration 
and the related notion of error correction, the paper has reported findings that 
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provide empirical support to the hypothesis that stock-market development does 
not affect positively the output growth rate in Greece. It seems that more effi­
cient risk sharing caused by stock-market development, reduces the saving rate 
so much as to offset the growth-enhancing effect of more productive investment. 

Footnotes 

1. For a comprehensive discussion on Greek fiscal problems and economic performance, see 
Alogoskoufis (1995). 
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TABLE 1 

The Long — Run Economic Growth-Stock Market Development 
Relationship in Greece 
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TABLE 2 

The Short-Run Economic Growth-Stock Market Development 
Relationship in Greece 

Case 1: Stock — Market Development Variable = smt 
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TABLE 3 

The Short-Run Economic Growth-Stock Market Development 
Relationship in Greece 

Case 2: Stock — Market Development Variable = mvs 

Notes: 
As in Tables 1 and 2. 
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TABLE 4 

The Short-Run Economic Growth-Stock Market Development 
Relationship in Greece 

Case 3: Stock — Market Development Variable = nc 

Notes: 
As in Tables 1 and 2. 
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TABLE 5 

Results of Cointegrating Regressions for Private 
Saving Rates 

Notes: 

(i) PRS = the private saving-income ratio. 

(ii) Remaining details as in Table 1. 

TABLE 6 

Results of Causality Tests Based on Coefficient p. 

Notes: 

(i) ρ = the coefficient of the lagged estimated residuals from the cointegrating regression (8), as it 

appears in equation (7). 

(ii) Remaining details as in Table 1. 



65 

References 

Alogoskoufis, G. (1995), "The Two Facets of Janus: Institutions, Policy Regimes and Macroeco­

nomic Performance in Greece", Economic Policy, no. 20, pp. 147-184. 

Arestis, P. and Demetriades, P. (1996), "Finance and Growth: Institutional Considerations and 

Causality", Paper presented at the Royal Economic Society Annual Conference, Swansea 

University, April. 

Arestis, P. and Demetriades, P. (1997), "Financial Development and Economic Growth: Assessing 

the Evidence", The Economic J o u r n a l , vol. 107, pp. 783-799. 

Atje, R. and Jovanovic, B. (1993), "Stock Markets and Development", E u r o p e a n Economic 

R e ν i e w, vol. 37, pp. 632-640. 

Barro, R. J. (1991), "Economic Growth in a Cross-Section of Countries", Q u a r t e r l y J o u r n a l 

of E c o n o m i c s , vol. 56, pp. 407-443. 

Davidson, R. and Mackinnon, J. G. (1993), E s t i m a t i o n and Inference in E c o n o m e t r i c s , 

Oxford: Oxford University Press. 

DeJong, D. N., Nankervis, J. C, Savin, Ν. E. and Whiteman, H. (1992), "The Power Problems of 

Unit Root Tests in Time Series with Autoregressive Errors", J o u r n a l of E c o n o m e t ­

rics, vol. 53, pp. 323-343. 

Demetriades, P. and Hussein, K. (1996), "Financial Development and Economic Growth: Cointe­

gration and Causality Tests for 16 Countries", J o u r n a l of D e v e l o p m e n t E c o n o ­

mics, vol. 51, pp. 387-411. 

Demirguc - Kunt, A. and Levine, R. (1996), "Stock Markets, Corporate Finance and Economic 

Growth: An Overview", World Bank Economic Review, vol. 10, pp. 223-239. 

Devereux, Μ. Β. and Smith, G. W. (1991), "International Risk Sharing and Economic Growth", 

Discussion Paper no. 829, Department of Economics, Queen's University, Kingston, Ont. 

Engle, R. (1982), "Autoregressive Conditional Heteroskedasticity with Estimates of the Variance of 

United Kingdom Inflation", E c o n o m e t r i c a , vol. 50, pp. 987-1007. 

Engle, R. F. and Granger, C. W. J. (1987), "Cointegration and Error Correction: Representation, 

Estimation and Testing", E c o n o m e t r i c a , vol. 55, pp. 251-276. 

Evans, P. (1995), "How to Estimate Equations Consistently", Mimeo, Ohio State University. 

Fuller, W. A. (1976), Introduction to Statistical Time Series, Wiley, New York. 

Goldsmith, R. W. (1969), F i n a n c i a l S t r u c t u r e and Deve lopment , Yale University Press, 

New Haven, CT. 

Granger, C. W. J. (1969), "Investigating Causal Relations by Econometric Models and Cross-

Spectral Methods", E c o n o m e t r i c a , vol. 37, pp. 424-438. 

Granger, C. W. J. (1983), "Co-integrated Variables and Error -Correcting Models", University of 

California (San Diego) Discussion Paper no 83-13a. 

Greenwood, J. and Jovanovic, B. (1990) "Financial Development, Growth and the Distribution of 

. Income", J o u r n a l of Pol i t ica l Economy, vol. 98, pp. 1076-1107. 

5 



66 

Hall, S. G. (1986), "An Application of the Granger and Egle Two Step Estimation Procedure to 
United Kingdom Aggregate Wage Data", Oxford Bulletin of Economics and Statistics, vol. 
48, pp. 229-239. 

Harris, R. D. F. (1997), "Stock and Development: A Reassessment", Eu ropean Economic 

Review, vol. 41, pp. 139-146. 

Holden, K. and Thompson, J. (1992), "Co-integration: A Introductory Survey÷, Bri t ish 

Review of Economic Issues , vol. 14, pp. 1-55. 

Lee, K., Pesaran, Μ. Η. and Smith R. P.(1996), "Growth and Convergence: A Multi-Country 

Empirical Analysis of the Solow Growth Model", D e p a r t m e n t of Applied Econom­

ics Working Papers , Amalgamated Series no. 9531, University of Cambridge. 

Levine, R. (1991), "Stock Markets, Growth and Tax Policy", The J o u r n a l of F i n a n c e , vol. 46, 

pp. 1445-1465. 

Levine, R. and Renelt, D. (1992), "A Sensitivity Analysis of Cross — Country Growth Regressions", 

American Economic Review, vol. 82, pp. 942-963. 

Levine, R. and Zervos, S. (1996), "Stock Market Development and Long — Run Growth", World 

Bank Economic Review, vol. 10, pp. 323-339. 

Lucas, R. (1988), "On the Mechanics of Economic Development", J o u r n a l of M o n e t a r y 

E c o n o m i c s , vol. 22, pp. 3-42. 

Mckinnon, R. I. (1973), Money and C a p i t a l in E c o n o m i c D e v e l o p m e n t , Brookings 

Institution, Washington, DC. 

Pagano, M. (1993), "Financial Markets and Growth", E u r o p e a n E c o n o m i c Review, vol. 37, 

pp. 613-622. 

Parente, S. and Prescott, E. (1991), "Technology Adoption and Growth", Working Paper no. 3733, 

NBER, Cambridge, MA. 

Quah, D. (1993), "Empirical Cross-Section Dynamics in Economic Growth", E u r o p e a n Eco­

nomic Review, vol. 37, pp. 426-434. 

Ramsey, J. B. (1974), "Classical Model Selection Through Specification Error Tests", pp. 13-47 in 

Zarembka, P. (ed.), F r o n t i e r s in E c o n o m e t r i c s , New York: Academic Press. 

Romer, P. (1989), "Capital Accumulation and the Theory of Long — Run Growth", in Barro, R. (ed.), 

Modern Business Cycle Theory, Harvard University Press, Cambridge, MA. 

Roubini, N. and Sala-y-Martin, X. (1991), "Financial Development, the Trade Regime, and Eco­

nomic Growth", Working Paper no. 3876, NBER, Cambridge, MA. 

Roubini, N. and Sala-y-Martin, X. (1992), "A Growth Model of Inflation, Tax Evasion, and 

Financial Repression", Working Paper no 4062, NBER, Cambridge, MA. 

Shaw, E. S. (1973), F i n a n c i a l D e e p e n i n g in E c o n o m i c D e v e l o p m e n t , Oxford Univer­

sity Press, New York. 

Singh, A. (1997), "Financial Liberalization, Stock Markets and Economic Development", The 

Economic J o u r n a l , vol. 107, pp. 771-782. 

Stock, J. H. (1987), "Asymptotic Properties of Least Squares Estimators of Cointegrating Vectors", 

E c o n o m e t r i c a , vol. 55, pp. 1035-1056. 


