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Stock Markets, Banks, and Economic Growth
By Ross LEVINE
AND SARA
ZERVOS
*
Do well-functioning stock markets and banks promote long-run economic
growth? This paper shows that stock market liquidity and banking development
both positively predict growth, capital accumulation, and productivity improvements when entered together in regressions, even after controlling for economic
and political factors. The results are consistent with the views that Jinancial
markets provide important services for growth, and that stock markets provide
different services from banks. The paper also Jinds that stock market size, volatility, and international integration are not robustly linked with growth, and that
none of the financial indicators is closely associated with private saving rates.
( J E L GOO, 016, F36)
Considerable debate exists on the relationships between the financial system and economic growth. Historically, economists have
focused on banks. Walter Bagehot ( 1873) and
Joseph A. Schumpeter (1912) emphasize the
critical importance of the banking system in
economic growth and highlight circumstances
when banks can actively spur innovation and
future growth by identifying and funding productive investments. In contrast, Robert E.
Lucas, Jr. ( 1988 ) states that economists
"badly over-stress" the role of the financial
system, and Joan Robinson ( 1952) argues that
banks respond passively to economic growth.
Empirically, Robert G. King and Levine
(1993a) show that the level of financial intermediation is a good predictor of long-run rates
of economic growth, capital accumulation,
and productivity improvements.

Besides the historical. focus on banking,
there is an expanding theoretical literature on
the links between stock markets and long-run
growth, but very little empirical evidence.
Levine ( 1991 ) and Valerie R. Bencivenga et
al. ( 1995) derive models where more liquid
stock markets-markets wliere it is less expensive to trade equities-reduce the disincentives to investing in long-duration projects
because investors can easily sell their stake in
the project if they need their savings before
the project matures. Enhanced liquidity, therefore, facilitates investment in longer-run,
higher-return projects that boost productivity
growth. Similarly, Michael B. Devereux and
Gregor W. Smith ( 1994) and Maurice
Obstfeld ( 1994) show that greater international risk sharing through internationally integrated stock markets induces a portfolio shift
from safe, low-return investments to highreturn investments, thereby accelerating productivity growth. ~h~~~ liquidity a,nd risk
models;, however, also imply that greater liquidity and international capital UIarket inkgration ambiguously affect saving rates. In
fact, higher returns and better risk sharing may
induce saving rates to fall enough such that
growth
with
liquid and internationally integrated financial markets.
Moreover, theoretical debate exists about
whethe:r greater stock
liquidity actually
a shift to higher-return projects
that stiK~ulate~ r o d u c t i v igrowth.
t~
Since more
liquidity makes it easier to sell shares, some
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argue that more liquidity reduces the incentives of shareholders to undertake the costly
task of monitoring managers ( Andrei Shleifer
and Robert W. Vishny, 1986; Amar Bhide,
1993) . In turn, weaker corporate governance
impedes effective resource allocation and
slows productivity growth. Thus, theoretical
debate persists over the links between economic growth and the functioning of stock
markets.'
This paper empirically investigates whether
measures of stock market liquidity, size, volatility, and integration with world capital markets are robustly correlated with current and
future rates of economic growth, capital accumulation, productivity improvements, and
saving rates using data on 47 countries from
1976 through 1993. This investigation provides empirical evidence on the major theoretical debates regarding the linkages between
stock markets and long-run economic growth.
Moreover, we integrate this study into recent
cross-country research on financial intermediation and growth by extending the King and
Levine ( 1993a) analysis of banking and
growth to include measures of the functioning
of stock markets. Specifically, we evaluate
whether banking and stock market indicators
are both robustly correlated with current and
future rates of economic growth, capital accumulation, productivity growth, and private
saving. If they are, then this suggests that both
banks and stock markets have an independent
empirical connection with contemporaneous
and future long-run growth rates.
We find that stock market liquidity-as
measured both by the value of stock trading
relative to the size of the market and by the

' In terms of banks, Douglas W. Diamond ( 1984), John
H. Boyd and Edward C. Prescott (1986), and Stephen D.
Williamson ( 1986) develop models where financial intermediaries-coalitions
of agents-lower the costs of obtaining information about firms from what those costs
would be in atomistic capital markets where each investor
must acquire information individually. Based on these
core models, King and Levine ( 1993b) show that, by lowering information costs, financial intermediaries foster
more efficient resource allocation and thereby accelerate
technological innovation and long-run growth. Jeremy
Greenwood and Boyan Jovanovic ( 1990) develop a model
in which financial intermediaries affect, and are affected
by, economic growth. See the review by Levine (1997).
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value of trading relative to the size of the economy -is positively and significantly conelated with current and future rates of economic
growth, capital accumulation, and productivity
growth. Stock market liquidity is a robust predictor of real per capita gross domestic product
(GDP) growth, physical capital growth, and
productivity growth after controlling for initial
income, initial investment in education, political stability, fiscal policy, openness to trade,
macroeconomic stability, and the forwardlooking nature of stock prices. Moreover, the
level of banking development-as measured
by bank loans to private enterprises divided by
GDP-also enters these regressions significantly. Banking development and stock market liquidity are both good predictors of
economic growth, capital accumulation, and
productivity growth. The other stock market
indicators do not have a robust link with long-.
run growth. Volatility is insignificantly comelated with growth in most specifications.
Similarly, market size and international integration are not robustly linked with growth,
capital accumulation, and productivity improvements. Finally, none of the financial indicators is robustly related to private saving
rates.
The results have implications for a variety
of theoretical models. The strong, positive
connections between stock market liquidity
and faster rates of growth, productivity improvements, and capital accumulation confirm
Eevine's ( 1991 ) and Bencivenga et al.'s
( 1995 ) theoretical predictions. We do not find
any support, however, for theories that more
liquid or more internationally integrated capital markets negatively affect saving and
growth rates or that greater liquidity retards
productivity growth.' Further, the evidence
does not support the belief that stock return
volatility hinders investment and resource al-

See Bencivenga and Smith (1991) and Qbstfeld
( 1994) for parameter values that lead to lower saving and

growth rates with greater liquidity or risk sharing, respectively. The data are inconsistent with these parameter values. Note, however, that these models have parameter
values that are consistent with our empirical findings that:
( a ) liquidity is positively associated with economic
growth; and ( b ) neither liquidity nor international capital
market integration is associated with private saving rates.
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location (J. Bradford DeLong et al., 1989).
Finally, the data also suggest that banks provide different services from those of stock
markets. Measures of both banking development and stock market liquidity enter the
growth regression significantly. Thus, to understand the relationship between financial
systems and economic growth, we need theories in which stock markets and banks arise
simultaneously to provide different bundles of
financial services.
A few points are worth emphasizing in interpreting the results. First, since Levine and
David Renelt ( 1992) show that past researchers have been unable to identify empirical
links between growth and macroeconomic indicators that are robust to small changes in the
conditioning information set, we check the
sensitivity of the results to changes in a large
conditioning information set. Stock market liquidity and banking development are positively and robustly correlated with current and
future rates of economic growth even after
controlling for many other factors associated
with economic growth. Second, almost all previous cross-country studies of growth focus on
data where both the dependent and explanatory variables are averaged over the entire
sample period. Besides examining this contemporaneous relationship, we study whether
stock market and banking development measured at the beginning of the period robustly
predict future rates of economic growth, capital accumulation, productivity growth, and
private saving rates. We find that stock market
liquidity and banking development both predict long-run growth, capital accumulation,
and productivity improvements. Although this
investigation does not establish the direction
of causality between financial-sector development and growth, the results show that the
strong link between financial development and
growth does not merely reflect contemporaneous shocks to both, that stock market and
banking development do not simply follow
economic growth, and that the predictive content of the financial development indicators
does not just represent the forward-looking nature of stock prices. This paper's results are
certainly consistent with the view that the services provided by financial institutions and
markets are important for long-run growth. Fi-
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nally, this paper's aggregate cross-country
analyses complement recent microeconomic
evidence. Asli Demirgiiq-Kunt and Qojislav
Maksimovic (1996) show that firms in countries with better-functioning banks and equity
markets grow faster than predicted by individual firm characteristics, and Raghuram G.
Rajan and Luigi Zingales ( 1998) show that
industries that rely more on external finance
prosper more in countries with betterdeveloped financial markets.
Raymond Atje and Jovanovic (1993) present a cross-country study of stock markets
and economic growth. They find a significant
correlation between growth over the period
1980-1988 and the value of stock market
trading divided by GDP for 40 countries. We
make several contributions. Besides increasing
the number of countries by almost 20 percent
and almost doubling the number of years in
the sample, we construct additional measures
of stock market liquidity, a measure of stock
return volatility, i d two measures of stock
market integration in world capital markets
and incorporate these measures into our study
of stock markets. banks. and economic
growth. Furthermork, we control for economic
and political factors that may influence growth
to gauge the sensitivity of the results to
changes in the conditioning information set.
Moreover, we control for the potential
forward-looking nature of financial prices
since we want to gauge whether the functioning of stock markets and banks is tied to economic performance, not whether agents
anticipate faster growth. Also, we use the-standard cross-country growth regression framework of Robert J. Barro (1991) to make
comparisons with other work easier, systematically test for the importance of influential
observations, and correct for heteroskedasticity. Finally, besides the direct link with
growth, we also study the empirical connections between stock market development and
physical capital accumulation, productivity
improvements, and private saving rates.
The next section presents measures of stock
market and banking development, as well as
four growth indicators-measures of the rate
of economic growth, capital accumulation,
productivity growth, and private saving. Section I1 examines the relationship between the
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four growth indicators and stock market liquidity, size, volatility, international capital
market integration, as well as the level of
banking development. Section I11 concludes.
1. Measuring Stock Market and Banking

Development and the Growth Indicators

To assess the relationship between economic growth and both stock market and
banking development, we need: ( 1 ) empirical
indicators of stock market liquidity, size, volatility, and integration with world capital markets; ( 2 ) a measure of banking development;
and (3) measures of economic growth and its
components. This section first defines six stock
market development indicators: one measure
of stock market size, two measures of stock
market liquidity, a measure of stock market
volatility, and two measures of stock market
integration with world capital markets. Although each of these indicators has shortcomings, using a variety of measures provides a
richer picture of the ties between stock market
development and economic growth than if we
used only a single indicator. Second, we describe the empirical indicator of banking development. The third subsection defines the
growth indicators: real per capita GDP growth,
real per capita physical capital stock growth,
productivity growth, and the ratio of private
savings to GDP. Finally, we present summary
statistics on these variables. The Appendix
lists data sources, sample periods, and
countries.
A. Stock Market Development Indicators

1. Size-Capitalization measures the size
of the stock market and equals the value of
listed domestic shares on domestic exchanges
divided by GDP. Although large markets do
not necessarily function effectively and taxes
may distort incentives to list on the exchange,
many observers use Capitalization as an indicator of market development.
2. Liquidity indicators-We use two related measures of market liquidity. first, Turnover equals the value of the trades of domestic
shares on domestic exchanges divided by the
value of listed domestic shares. Turnover measures the volume of domestic equities traded
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on domestic exchanges relative to the size of
the market. High Turnover is often used as an
indicator of low transactions costs. Importantly, a large stock market is not necessarily
a liquid market: a large but inactive market
will have large Capitalization but small
Turnover.
The second measure of market liquidity is
Value Traded, which equals the value of the
trades of domestic shares on domestic exchanges divided by GDP. While not a direct
measure of trading costs or the uncertainty associated with trading on a particular exchange,
theoretical models of stock market liquidity
and economic growth directly motivate Value
Traded (Levine, 1991; Bencivenga et al.,
1995). Value Traded measures trading volume as a share of national output and should
therefore positively reflect liquidity on an
economywide basis. Value Traded may be importantly different from Turnover as shown by
Demirgiig-Kunt and Levine ( 1996). While
Value Traded captures trading relative to the
size of the economy, Turnover measures trading relative to the size of the stock market.
Thus, a small, liquid market will have high
Turnover but small Value Traded.
Since financial markets are forward looking,
Value Traded has one potential pitfall. If markets anticipate large corporate profits, stock
prices will rise today. This price rise would
increase the value of stock transactions and
therefore raise Value Traded. Problematically,
the liquidity indicator would rise without a rise
in the number of transactions or a fall in transaction costs. This price effect plagues Capitalization too. One way to gauge the influence of
the price effect is to look at Capitalization and
Value Traded together. The price effect influences both indicators, but only Value Traded
is directly related to trading. Therefore, we include both Capitalization and Value Traded indicators together in our regressions. If Value
Traded remains significantly correlated with
growth while controlling for Capitalization,
then the price effect is not dominating the relationship between Value Traded and growth.
A second way to gauge the importance of the
price effect is to examine Turnover. The price
effect does not influence Turnover because
stock prices enter the numerator and denominator of Turnover. If Turnover is positively
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and robustly associated with economic
growth, then this implies that the price effect
is not dominating the relationship between liquidity and long-run economic growth.
3. International integration measuresBesides liquidity and size, we use two indicators of the degree of integration with world
financial markets to provide evidence on theories that link market integration with economic growth. In perfectly integrated markets,
capital flows across international borders to
equate the price of risk. If capital controls or
other barriers impede capital movements, then
the price of risk may differ internationally. To
compute measures of integration, we use the
international capital asset pricing model
(CAPM) and international arbitrage pricing
theory (APT).
Since these models are well known, we only
cursorily outline the estimation procedures.
Both asset pricing models imply that the expected return on each asset is linearly related
to a benchmark portfolio or linear combination
of a group of benchmark portfolios. Following
Robert A. Korajczyk and Claude J. Viallet
( 1989 p. 562-64), let P denote the vector of
excess returns on a benchmark portfolio. For
the CAPM, P is the excess return on a valueweighted portfolio of common stocks. For the
APT, P represents the estimated common factors based on the excess returns of an international portfolio of assets using the
asymptotic principal components technique of
Gregory Connor and Korajczyk ( 1986). Firmlevel stock returns from 24 national markets
are used to form the value-weighted portfolio
for the CAPM and to estimate the common
factors for the APT. Given m assets and T periods, consider the following regression:

Rejection of the restrictions defined by (2)
may be interpreted as rejection of the underlying asset pricing model or rejection of market integration.
Under the assumption that the CAPM and APT
are reasonable models of asset pricing, we interpret the monthly estimates o:f the absolute value
of the intercept term from the multivariate regression ( 1) & measures of market integration.
To compute monthly estimates of stock market
integration for each national market, we compute
the average of the absolute vdue of a;across all
stocks L e a c h country each month. " Then, we
multiply this final value by negative one. Thus,
these CAPM Integration and APT Integration
measures are designed to be positively correlated
with integration. Moreover, Korajczyk ( 1996)
shows that international integration meaures will
be negatively correlated with higher official barriers and taxes to international asset trading, bigger transaction costs, and larger impedments to
the flow of information about firms."
4. Volatility-We measure the volatility of
stock returns, Volatility, as a 12-month rolling
standard deviation estimate that is based on market returns. We cleanse the return series of
monthly means and 12 months of aut~ocorrelations using the procedure defined by G. William
Schwert ( 1989). Specifically, we estimate a
12th-order autoregression of monthly returns, R,,
including dummy variables, D,,,
to allow for different monthly mean returns:

where
is theexcess rem On asset in pried
t, i.e.? the return above the return On a risk-free
asset or zero-beta asset (an asset with zero torrelation with the benchmark portfolio ) . The
R , , ; ~are based on monthly, &-level
returns that have been adjusted for dividends
stock splits. For an average month, there are
6,85 1 fim~swith return data from the 24 markets.

'The CAPM and APT Integration measures rely on
asset pricing models that the data frequently rejected as
good representations of the pricing of risk. For this paper,
however, we seek a numerical index of, for example, how
much more the United States is integrated into world capital markets than is Nigeria. We &. not concerned with
whether the index is based at zero. Thus, even if the integration measures include a constant bias, the CAPM and
APT Integration measures still provide information on
cross-country differences in market integration.

Sf stock markets are perfectly integrated, then the
intercept in a regression of any asset's excess
return on the appropriate benchmark portfolio,
P, should be zero:
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We collect the absolute value of the residuals
from equation ( 3 ) , and then estimate a 12thorder autoregression of the absolute value of
the residuals including dummy variables for
each month to allow far different monthly
standard deviations of returns:
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issued by the central bank or other intermediaries, and by identifying credit to the private
sector, as opposed to credit issued to governments. In our empirical work, we also used
traditional measures of financial depth and discuss some of these results below. We focus
almost exclusively on the results with Bank
Credit,
C . Channels to Growth

The fitted values from this last equation give
estimates of the conditional standard deviation
of return^.^ We include this measure because
of the intense interest in market volatility by
academics, practitioners, and policy makers.

B. Banking Development
An extensive theoretical literature examines
the ties between banks and economic activity.
Ideally, researchers would construct crosscountry measures of how well banks identify
profitable activities, exert corporate governance, mobilize resources, manage risk, and
facilitate transactions. Economists, however,
have not been able to accurately measure these
financial services for a broad cross section of
countries. Consequently, researchers traditionally use measures of the overall size of the
banking sector to proxy for "financial depth"
(e.g., Raymond W. Goldsmith, 1969; Ronald
I. McKinnon, 197'3). Thus, researchers often
divide the stock of broad money (M2) by GDP
to measure financial depth. As noted by King
and Eevine ( 1993a), however, this type of financial depth indicator does not measure
whether the liabilities are those of banks, the
central bank, or other financial intermediaries,
nor does this financial depth measure identify
where the financial system allocates capital.
'Thus, we use the value of loans made by commercial banks and other deposit-taking banks
to the private sector divided by GDP, and call
this measure Bank Credit. Bank Credit improves upon traditional financial depth measures of banking development by isolating
credit issued by banks, as opposed to credit

As in Schwert ( 1989), we use iterated weighted leastsquares estimates, iterating three times between ( 3 ) and
(4), to obtain more efficient estimates.

Besides examining the relationship between
these financial development indicators and
long-run real per capita GDP growth, Output
Growth, we also study two channels through
which banks and stock markets may be linked
to growth: the rate of real per capita physical
capital stock growth, Capital Stock Growth,
and everything else, Productivity Growth.
Specifically, let Output Growth equal
capital Stock Growth) + Productivity
Growth. 'To obtain empirical estimates, we:
( a ) obtain Output Growth from national accounts data; (b) use Capital Stock Growth
from King and Eevine (1994); (c) select a
value for K ( K = 0.3), and then compute Productivity Growth as a residuaL5 If Capital
Stock Growth accurately reflects changes in
physical capital and if capacity utilization remains stable when averaged over 18 years,
then Productivity Growth should provide a
reasonable conglomerate indicator of technological change, quality advances, and resource
allocation enhancements."
The last growth indicator we consider, Savings, equals gross private savings from Paul
Masson et al. (1995). Measuring private saving rates is subject to considerable measurement error, and data on gross private savings

To compute capital stocks, King and Levine (1994)
estimate the capital-output ratio for over 100 countries in
1950, data permitting, and then iterate forward using
Robert Summers and Alan Heston ( 1991 ) real investment
data and a depreciation rate of 0.07. We update these estimates through 1990 using Summers and Heston (1993)
data. Estimates of the capital share parameter, x , typically
range between 0.25 and 0.40 (see King and Levine [I9941
for citations). We experimented with values in this range,
and since the results do not importantly change, we repofl
the results with K = 0.3.
In the regressions, we include a term for investment
in human capital.
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are available for many fewer countries in our
sample (32) than, for example, Output Growth
data (47). Nevertheless, these data offer a
unique opportunity to shed some empirical
light on important theoretical issues: what is
the relationship between private saving rates
and stock market liquidity, international risk
sharing through integrated capital markets,
and the level of banking development?
We term the four variables-Output
Growth, Capital Stock Growth, Productivity
Growth, and Savings-growth indicators.
Thus, this paper evaluates the empirical relationship between the four growth indicators
and the six stock market indicators (Turnover,
Value Traded, Capitalization, Volatility,
CAPM Integration, and APT Integration) plus
the banking development indicator (Bank
Credit).

D. Summary Statistics and Correlations
Table 1 presents summary statistics on the
six stock market development indicators, the
bank development indicator, and four growth
indicators. We have data for a maximum of 47
countries over the 1976- 1993 period. Table 1
shows substantial variance among the countries
in the growth and financial development indicators. For example, Korea averaged 9.7 percent annual growth over the 1976- 1993 period
and had a private savings rate of almost 30 percent of GDP, while Cote d'Ivoire grew at -2.5
percent in real per capita terms over the same
period and Bangladesh's savings rate was 9
percent of GDP; Taiwan had Value Traded
equal to almost 1.2, while Nigeria's Value
Traded averaged 0.0002 from 1976- 1993.
Table 2 presents correlations. Data permitting, we average the data over the 1976- 1993
period so that each country has one observation per variable. We compute the correlations
for Capital Stock Growth and Productivity
Growth using data averaged over the 19761990 period. Three correlations are worth
highlighting. First, Bank Credit is highly correlated with the growth indicators and all of
the stock market indicators. Second, Bank
Credit is very highly correlated with Capitalization (0.65), which suggests that it will be
difficult to distinguish between measures of
the overall size of the equity market and the
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measure of bank credit to private enterprises
divided by GDP. Third, the liquidity measures
are positively and significantly correlated with
Output Growth, Capital Stock Growth, and
Productivity Growth at the 0.05-percent level.
11. Stock Markets, Banks, and Economic Growth

This section evaluates whether measures of
banking development and stock market liquidity, size, volatility, and integration with world
capital markets are robustly correlated with
economic growth, capital accumulation, productivity growth, and private saving rates. The
first two subsections use least-squares regressions to study the ties between the growth
indicators and measures of banking development, stock market liquidity, market size, and
stock return volatility. The next subsection
uses instrumental variables to examine the
links between the growth indicators, banking
development, and measures of capital market
integration. We use instrumental variables because the international integration measures
are estimated regressors. The final subsection
conducts a number of sensitivity checks on the
robustness of the results.
A. Framework: Banking, Liquidity, Size,
and Volatility
This subsection uses cross-country regressions to gauge the strength of the partial correlation between each of the four growth
indicators and measures of banking and stock
market development. The growth indicators
are averaged over the 1976--1993 period. The
banking and stock market development indicators are computed at the beginning of the
period 1976 (data permitting). There is one
observation per country. We organize the investigation around the four stock market development indicators and always control for
the level of banking development. Thus, we
run 16 basic regressions, where the dependent
variable is either Output Growth, Capital
Stock Growth, Productivity Growth, or Savings averaged over the 1976- 1993 period.
The four stock market variables are either
Turnover, Value Traded, Capitalization, or
Volatility measured at the beginning of the
sample period.
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TABLE1-SUMMARYSTATISTICS:
ANNUAL
AVERAGES
1976-1993

Mean

Median

Maximum

Minimum

Standard
deviation

-

Observations
-.

Output Growth

0.021

0.019

0.097

-0.025

0.0'22

47

Capital Stock Growth

0.028

0.024

0.095

.-0.023

0.026

46

Productivity Growth

0.016

0.014

0.079

-0.019

0.017

46

9.1

5.1

32

Savings

20.0

20.8

29.7

Capitalization

0.32

0.17

2.45

0.01

0.43

46

Value Traded

0.11

0.04

1.16

0.00

0.19

47

Turnover

0.30

0.23

2.05

0.01

0.33

46

Volatility

0.07

0.05

0.31

0.03

0.06

36

Bank Credit

0.80

0.75

2.27

0.12

0.50

47

APT Integration

-4.30

-3.95

-2.19

-6.67

1.48

24

CAPM Integration

-4.08

-3.65

-2.00

-9.98

1.86

24

Notes: Output Growth = real per capita GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private savings as a percent of GDP;
Capitalization = value of domestic shares as a share of GDP; Value Traded = value of the trades of domestic shares as
a share of GDP; Turnover = value of the trades of domestic shares as a share of market capitalization; Volatility =
measure of stock return volatility; Bank Credit = bank credit to the private sector as a share of GDP; APT Integra-tion = the arbitrage pricing theory measure of stock market integration; CAPM Integration = the international capital
asset pricing model measure of stock market integration.

Traditionally, the growth literature uses
growth and explanatory variables averaged
over long periods. This approach, however, is
frequently criticized because: (i) a common
shock to the dependent and explanatory variables during the sample period may be driving
the empirical findings; and (ii) contemporaneous regressions-regressions using dependent and explanatory variables averaged over
the same period-do not account for the potential endogenous determination of growth
and the explanatory variables. Besides conducting the contemporaneous regressions, we
focus on the "initial value" regressions,
where we use the values of the banking and
stock market indicators in 1976. While this
analysis does not resolve the issue of causality,
the initial value regressions show that the
strong relationship between financial development and the growth indicators does not
merely reflect contemporaneous shocks to

both, and that stock market and banking development do not simply follow economic
development.
To assess the strength of the independent
relationship between the initial levels of stock
market and banking development and the
growth variables, we include a wide array of
control variables, X . Specifically, we include
the logarithm of initial real per capital GDP,
Initial Output, and the logarithm of the initial
secondary-school enrollment rate, Enrollment,
because theory and evidence suggest an im
portant link between Isng-run growth and initial income and investment in human capital
accumulation (Robert M. Solow, 1956; Lucas,
1988; N. Gregory Mankiw et al., 1992; Bamo
and Xavier Sala-i-Martin, 1995) . The number
of revolutions and coups, Revolutions and
Coups, is included since many authors find
that political instability is negatively associ-.
ated with economic growth (see B a r n and
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Productivity
Growth

Savings

Capitalization

Value
Traded

Turnover

CAPM
Integration

APT
Integration
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Volatility

Bank
Credit

Output
Growth
Capital Stock
Growth
Productivity
Growth
Savings

Capitalization

Value Traded

Turnover

CAPM
Integration
ATP
Integration
Volatility
-

-

Notes: p-values in parentheses. Output Growth = real per capital GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private savings divided by GDP; Capitalization = value
of domestic shares as a share of GDP; Value Traded = value of the trades of domestic shares as a share of GDI'; Turnover = value of the
trades of domestic shares as a share market capitalization; Volatility = measure of stock return volatility; Bank Credit = bank credit to the
private sector as a share of GDP; APT Integration = the arbitrage pricing theory measure of stock market integration; CAPM Integration = the international capital asset pricing model measure of stock market integration.

Sala-i-Martin [I995 ] for evidence and
citations). We also include a variety of macroeconomic indicators in the conditioning
information set. The initial values of government consumption expenditures to GDP, Government, and the rate of inflation, Injution, are
included because theory and some evidence
suggests a negative relationship between macroeconomic instability and economic activity
(William Easterly and Sergio Rebelo, 1993;
Stanley Fischer, 1993; Michael Bruno and
Easterly, 1998). Similarly, the initial value of
the black market exchange rate premium,
Black Market Premium, is part of the X variables since international price distortions may
impede efficient investment decisions and economic growth (David Dollar, 1992). Moreover, the black market premium is a general

indicator of policy, price, and trade distortions
and therefore is a useful variable to use in assessing the independent relationship between
the growth indicators and measures of financial sector development. As discussed below,
alternative control variables and combinations
of X variables do not materially affect the results on the relationship between financial development and economic growth.
B,. Results: Banking, Liquidity, Size,
and Volatility
First, consider the results on stock market
liquidity and banking development. Table 3
presents four regressions, where the dependent
variable is Output Growth, Capital Stock
Growth, Productivity Grovvth, and Savings,
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TABLE
3-INITIAL.TURNOVER,
BANKS,
A N D GROWTH,
1976-1993
Deoendent variables
Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Credit

0.0131
(0.0055)

0.0148
(0.0063)

0.0111
(0.0046)

3.8376
(2.3069)

Turnover

0.0269
(0.0090)

0.0222
(0.0094)

0.0201
(0.0088)

7.7643
(5.6864)

42

41

41

29

Observations

Notes: Heteroskedasticity-consistent standard errors in parentheses. Output Growth = real
per capita GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private
savings divided by GDP; Bank Credit = initial bank credit to the private sector as a share
of GDP; Turnover = initial value of the trades of domestic shares as a share of market
capitalization. Other explanatory variables included in each of the regressions: Initial Output, Enrollment, Revolutions and Coups, Government, Inflation, and Black Market Premium.

respectively, and the liquidity measure is initial Turnover. White's heteroskedasticityconsistent standard errors are reported in
parentheses. Both the stock market liquidity
and banking development indicators enter the
Output Growth, Capital Stock Growth, and
Productivity Growth regressions significantly
at the 0.05-percent significance level. To economize on space, we only present the coefficient estimates for the stock market and bank
indicators. The full regression results for Table
3 are given in the Appendix [see Table A l l .
The other explanatory variables generally enter the regressions as expected. Initial income
enters with a significantly negative coefficient
and the size of the convergence coefficient is
very similar to other studies ( B m o and Sala-iMartin, 1995). Secondary-school enrollment
enters the growth regression positively, while
political instability enters with a significantly
negative coefficient. Although the values of
government consumption expenditures divided by GDP and inflation in 1976 enter the
growth regression with negative coefficients,
they are statistically insignificant, though inflation has a strong negative relationship with
capital accumulation and private saving rates.
In this sample of countries and with the extensive set of control variables, the black market
exchange rate premium does not enter the Out-

put Growth regression significantly, which
confirms Levine and Renelt ( 1992). The
growth regression R 2 of 0.50 is consistent with
other cross-country growth studies (e.g., Barro
and Sala-i-Martin, 1995 ) .
In sum, we find that both the initial level of
banking development and the initial level of
stock market liquidity have statistically significant relationships with future values of Output Growth, Capital Stock Growth, and
Productivity Growth even after controlling for
many other factors associated with long-run
economic performance. These results are consistent with the view that stock market liquidity and banks facilitate long-run growth
(Levine, 1991; Bengt Holmstrom and Jean
Tirole, 1993; Bencivenga et al., 1995). The
results are not supportive of models that emphasize the negative implications of stock
market liquidity (Shleifer and Vishny, 1986;
Shleifer and Lawrence Summers, 1988).
We do not find a statistically significant link
between private saving rates and either stock
market liquidity or banking development. Although the saving results should be viewed
very skeptically because there are only 29 observations in the regressions, Catherine
Bonser-Neal and Kathryn Dewenter (1996)
find similar results using annual data with 174
observations: there is not a systematic associ-
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ation between stock market liquidity and private saving rates. It is also worth noting that
these results do not contradict Tullio Jappelli
and Marco Pagano's (1994) findings that
countries wher; households are liquidity constrained tend to have higher saving rates. In
Jappelli and Pagano ( 1994), "liquidity constrained" means that households find it relatively difficult to obtain mortgages or
consumer credit. In contrast, this paper uses
the term liquidity to refer to the ease with
which agents can trade equities. Taken together, the two sets of findings imply that
countries with large impediments to obtaining
mortgage and consumer credit tend to have
higher saving rates, while the level of activity
on a country's stock exchange is unrelated to
saving rates.' Furthermore, our finding that
stock market liquidity is unrelated to private
saving rates is not inconsistent with our finding that stock market liquidity is positively related to physical capital accumulation: ( a )
Capital Stock Growth is generated by privatesector, public-sector, and foreign investment,
while savings only measures-gross private
savings of domestic residents; and (b) the savings analysis is based on a much smaller samwhile financial
ple of c o ~ n t r i e s .Moreover,
~
development is significantly associated with
future Capital Stock Growth, economically,
the major channel through which growth is
linked to stock markets and banks is through
Productivity Growth, not Capital Stock
Growth, as we discuss below. Finally, the lack
of a strong link between financial-sector de-

'

More generally, Jappelli and Pagano (1994 p. 102)
note that the finding that financial development is positively linked with economic growth does not contradict
their findings, because they focus on "... the effect of imperfections in the mortgage and consumer credit markets,
which have no necessary correlation with the development
of lending to firms.''
It is also true that in the regression analyses, Savings
is only available for about 70 percent of the countries for
which we have Capital Stock Growth data. However, the
Bonser-Neal and Dewenter (1996) findings suggest that
this smaller sample is not driving the results. Moreover,
we restricted the Capital Stock Growth regressions to
those countries with Savings data. While the t-statistics on
the financial indicators fall, financial development generally remains a significant predictor of Capital Stock
Growth even in this smaller sample.

54 7

velopment and private savings has implications for Mankiw et al.'s (1992) evaluation of
the neoclassical growth moclel. One weakness
in their analysis is that savings rates may be
endogenous or proxying for some other
country-specific factor. This paper's results
suggest that saving rates arc: not proxying for
financial-sector development.
Besides being statistically significant, the
estimated coefficients suggest that the relationships between financial-.sector development
and future rates of long-run growth, capital accumulation, and productiviity improvements
are economically large. For example, the estimated coefficient implies that a onestandard-deviation increase in initial stock
market liquidity (0.3) woultd increase per capita growth by 0.8 percentage points per year
(0.027 * 0.3) over this period. Accumulating
over 18 years, this implies that real GDP per
capita would have been over 15 percent higher
by 1994 (exp { 18 * 0.008 } ) . The e~tim~ated
coefficient on Bank Credit also suggests a similarly large economic relationship between
banking development and growth. Specifically, a one-standard-deviation increase in initial banking development ( 0 . 5 ) would
increase Output Growth by 0.7 percentage
points per year (0.013 *0.5). Taken together,
the results imply that if a county had increased
both stock market and banking development
in 1976 by one standard deviation, then by
1994 real per capita GDP would have been 3 1
percent larger, the capital stock per person
would have been 29 percent higher, and productivity would have been 24 percent greater.
These conceptual experiments do not consider
the question of causality nor how to change
the financial sector. Nonetheless, the examples
illustrate the potentially large economic consequences of stock market liquidity and banking development and the potentially large
economic costs of impediments to financialsector development.
The Value Traded measure of stock market
liquidity confirms these findings. Table 4 presents the same type of regressions as in Table
3 except we replace Turnover with Value
Traded. Again, the initial liquidity and banking development indicators; are significantly
and robustly correlated with future rates of
economic growth, capital accumulati~on,and
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TABLE
& INITIALVALUE
TRADED,
BANKS,
AND G R ~ w T I1974- ~ , 1993
-

Deoendent variables
Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Credit

0.0146
(0.0056)

0.0148
(0.0061)

0.0125
(0.0047)

3.4917
(2.1920)

Value Traded

0.0954
(0.03 15)

0.0927
(0.0324)

0.0735
(0.0220)

15.8456
(14.0757)

Observations

43

42

42

29

-

Notes: Ileteroskedasticity-consistentstandard errors in parentheses. Output Growth = real
real per capita capital stock growth;
per capita GDP growth; Capital Stock Growth
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings =: private
savings divided by GDP; Bank Credit = initial bank credit to the private sector as a share
of GDP; Value Traded = initial value of the trades of domestic shares as a share of GDP.
Other explanatory variables included in each of the regressions: Initial Output, Enrollment,
Revolutions and Coups, Government, Inflation, and Black Market Premium.

productivity growth. Again, the estimated coefficients suggest an economically large relationship between initial financial development
and future long-run growth rates. For example,
the results imply that if in 1976 Mexico had
had the sample mean value of Value Traded
(0.046) instead of its actual value of (0.004),
annual per capita growth would have
been almost 0.4 percentage points faster
(0.095*0.04) over the sample period, such
that GDP per capita would have been 7.5 percent higher by 1994 (exp { 18*0.004 } ). The
economic implications of a symmetric change
in banking are even larger. If Mexico had had
the sample mean value of banking development in 1936 (0.65) instead of its actual value
of (0.13), growth would have been 0.8 percentage points faster per year (0.015 * 0.52).
Combined, these improvements in stock market liquidity and banking development in 1976
are consistent with Mexico enjoying almost
23-percent higher GDP per capita by 1994.
The findings in Tables 3 and 4 also provide
some information on the relative importance
of the Capital Stock Growth and Productivity
Growth channels. For example, the estimated
parameter values imply that a one-standarddeviation increase in Value Traded in 1976
(0.2) would increase Output Growth and Capital Stock Growth by about 1.9 percentage

points per year. Since growth accounting exercises generally give Productivity Growth a
weight that is about two times the weight on
physical capital accumulation (i.e., 1c = 1/3),
this implies that Productivity Growth accounts
for about 1.3 percentage points ( 1.9 ( 11 3 ) * 1.9) of the 1.9-percentage-point increase in Output Growth generated by the increase in Value Traded. Thus, the main
channel linking financial development with
growth runs through Productivity Growth
rather than Capital Stock Growth, which
is consistent with the findings in Jose
DeGregodo and Pablo B. Guidotti ( I. 995).%s
noted above, the estimated coefficients should
not be viewed as exploitable elasticities.
Rather, these conceptual experiments are
meant to illustrate the economic size of the
coefficients.
The forward-looking nature of stockprices the "p~ce-effect"-is not driving the strong
link between market Biqmdity and the growth
indicators. This can be deduced from two results. First, the pdce effect does not influence
Turnover, and Turnover is robustly linked

The Productivity Growth channel is also the main link
between Bank Credit Output Growth in the Table 3 and 4
results.
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TABLE5-INITIAL VALUETRADED,
CAPITALI~ATION,
BANKS,
AND GROWTH,
1976.- 1993
Dependent variables
Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Credit

0.0083
(0.0054)

0.01 11
(0.0055)

0.0086
(0.0046)

2.9614
(2.0960)

Capitalization

0.0148
(0.0068)

0.0088
(0.0092)

0.0070
(0.0056)

-7.5606
(7.0266)

Value Traded

0.0700
(0.0322)

0.0780
(0.0382)

0.0592
(0.0227)

23.5929
(15.7283)

Observations

42

41

41

29

Notes: Heteroskedasticity-consistent standard errors in parentheses. Output Growth = real
per capita GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private
savings divided by GDP; Bank Credit = initial bank credit to the private sector as a share
of GDP; Value Traded = initial value of the trades of domestic shares as a share of GDP;
Capitalization = initial value of domestic shares as a share of GDP. Other explanatory
variables included in each of the regressions: Initial Output, Enrollment, Revolutions and
Coups, Government, Inflation, and Black Market Premium.

with future rates of economic growth, capital
accumulation, and productivity growth. Second, we include Capitalization and Value
Traded together in the same regression to test
whether the price-effect is producing the
strong empirical links between Value Traded
and the growth indicators. The price-effect influences both Capitalization and Value
Traded. If the price-effect is driving the empirical association between Value Traded and
the growth indicators reported in Table 4, then
Value Traded should not remain significantly
correlated with the growth indicators when we
simultaneously include Capitalization and
Value Traded. This is not the case. As reported
in Table 5, Value Traded in 1976 remains significantly correlated with future rates of economic growth, capital accumulation, and
productivity growth even when controlling for
market capitalization (with little change in the
estimated coefficients). Thus, the evidence is
inconsistent with the view that expectations of
future growth, which are reflected in current
stock prices, are driving the strong empirical
relationship between stock market liquidity
and growth. The evidence is consistent with
the view that the ability to trade ownership of

an economy's productive technologies easily
promotes more efficient resource allocation,
capital formation, and faster growth.''
Importantly, initial stock market size and
stock return volatility are not generally robust
predictors of the growth indicators. Although
the coefficients presented in Table 6 andicate
a positive association between Capitalization
and both Output Growth and Capital Stock
Growth, this relationship is strongly influenced by a few countries. Specifically, if Jamaica, Korea, and Singapore are removed
from the regression, Capitalization no longer

l o The strong link between liquidity and capital accumulation suggests an area for future research. Specifically,
three empirical findings need to be reconciled: ( 1) stock
market liquidity is positively tied to capital formation, but
(2) equity sales do not finance much of this capital formation (Colin Mayer, 1988), and ( 3 ) stock market liquidity is positively associated with corporate debt-equity
ratios in developing countries (Demirgup-Kunt and
Maksimovic, 1996). These findings imply interactions between stock markets. banks, corporate finance, and corporate investment decisions that many existing theories do
not fully capture (though, see Boyd and Smith [I9961 and
Elisabeth Huybens and Smith 119981).
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TABLE
6--INITIAI.CAPITAI.IZAT.ION,
BANKS,AND GIIOWTH,
1976- 1993
---Dependent variables

independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Crcdit

0.0089
(0.0061)

0.0090
(0.0078)

0.0094
(0.0050)

5.1226
(2.0927)

Observations

45

44

44

31

Notes: Heteroskedasticity-consistent standard errors in parentheses. Output Growth = real
per capita GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private
savings divided by GDP; Bank Credit = initial bank credit to the private sector as a share
of GDP; Capitalization = initial value of domestic shares as a share of GDP. Other explanatory variables included in each of the regressions: Initial Output, Enrollment, Revolutions and Coups, Government, Infation, and Black Market Premium.

enters the regression significantly.l ' Similarly,
the results oar market volatility do not suggest
a reliable link to the growth indicators. As
shown in Table 7, stock return volatility is not
closely linked with future growth, productivity
improvements, or private saving rates, and
Volatility is positively correlated with capital
accumulation, As discussed below, the results
on market liquidity are much more robust to
the removal of outliers. More importantly, the
relationship between stock market size and the
growth indicators vanishes when controlling
for stock market liquidity ('Table 5). Thus, it
is not just listing securities on an exchange; it
is the ability to trade those securities that is
closely tied to economic performance.
C. Bfiterizational Capital Market Dategralio~1,
Banking, and the Growth Indicators

'Ro investigate the relationship between the
growth indicators and international capital market integration, we slightly revise the analytical
framework in two ways. First, we only have
data on capital market integration for 24 countries. Thus, we use pooled cross-section time-

' ' That 1s. the p-value on the coefficient on Capitalization lises above 0 10.

series data averaged over the periods 19761985 and 1984- 1993, so that each country has
potentially two observations for a maximum of
48 observations.12 Second, CAPM Integration
and APT Integration are estimated regressors.
Therefore, we use two-stage least squares to derive consistent standard errors as suggested by
Adrian Pagan ( 3984) .I1
Tables 8 and 9 report the results on capital
market integration. The CAPM and APT Integration measures enter the growth equations
with a positive coefficient suggesting that
greater capital market integration is positively
related to economic performance. Furthermore, the point estimates imply a potentially
large effect. For example, a one-standard-

"We choose this asymmebic dividing point because
the data for some countries start in 1978.
"FOP instruments, we use Initial Output, Enrollment,
Revolutions and Coups, initial Capitalization, initial Value
Traded, initial Turnover, initial Inflation, initial ratio of
international trade to GDP (Trade), initial Government,
and initial Black Market Premium. The first-stage R2's are
0.73 for the CAPM Integration measure and 0.52 for the
APT Integration measure and the F-statistic for both rejects the null hypothesis that none of the cross-sectional
variation in capital market integration is explained by the
explanatory variables. Furthermore, the simple OLS regressions yield virtually identical results to the instrumental variable results presented in Tables 8 and 9.
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TABLE7-INlTlAL

VOLATILITY,
BANKS,
AND GROWTH,
1976- 1993
Dependent variables

Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Bank Credit

0.0150
(0.0074)

0.0140
(0.0085)

0.0130
(0.0066)

3.5945
(1.9631)

Volatility

0.0150
(0.0074)

0.4998
(0.1580)

0.021 1
(0.2146)

115.0991
(99.4063)

32

32

32

23

Observations

Savings

Notes: Heteroskedasticity-consistent standard errors in parentheses. Output Growth = real
per capita GDP growth; Capital Stock Growth = real per capita capital stock growth;
Productivity Growth = Output Growth-(0.3) (Capital Stock Growth); Savings = private
savings divided by GDP; Bank Credit = initial bank credit to the private sector as a share
of GDP; Volatility = initial measure of stock return volatility. Other explanatory variables
included in each of the regressions: Initial Output, Enrollment, Revolutions and Coups,
Government, Inflation, and Black Market Premium.

deviation increase in CAPM Integration
( 1.86) would increase Output Growth by
about 1.2 percentage points per year
( 1.86 * 0.0065). Nonetheless, the data do not
suggest a statistically strong link between capital market integration and the growth indicators. The CAPM and APT Integration
measures are not significantly correlated with
Output Growth at the 0.10 level. Moreover, the
reported regressions exclude Inflation, which
is very highly correlated with stock market integration. With inflation included, the tstatistics on CAPM Integration and APT
Integration become even smaller. While the
very small sample may lower confidence in
these results, the findings do not support the
hypothesis that greater risk sharing through internationally integrated markets affect growth,
capital accumulation, productivity growth, or
private saving rates.

D. Sensitivity Analyse,r
We conducted a wide array of sensitivity
analyses to check the robustnkss of these risults.~4 mentioned above, regressions using
l4 Unpublished appendices with numerous additional
sensitivity analyses are available at http:llwww.worldbank.
orglhtmllprdmg1grthwebIgrowth~t.htm.

values of the dependent and explanatory variables averaged over the entire sample period
yield similar results. Furthermore, changing
the conditioning information set did not materially affect our result^.'^ For example, altering the set of explanatory variables included
in the regression, adding measures of legal efficiency or institutional development, as defined in Paulo Mauro ( 19951, or using the
King and Levine ( 1993a) measure of financial
depth did not affect the strong link between
stock market liquidity and growth.'' We also
experimented with an alternative measure of
stock rnarket liquidity that gauges trading relative to stock price movements. Specifically,
we divide Value Traded by Volatility. All
things equal, more liquid markets should be
able to support more trading with less price
volatility. This alternative rneasure produced
similar results.
We test for the potential influence of outliers
in two ways. First, we use the procedure for
"Furthermore, we used Summers and Heston (1993)
data, instead of own currency ppices, to compute Government and Output Growth. This did not affect the results.
"When the legal efficiency and institutional development indicators are included with enough additional explanatory variables, the sample size falls dramatically,
such that the Bank Credit becomes insignificant at the
0.09-percent level in some specifications.
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TABLE
8-STOCK MARKET
INTEGRATION
(CAPM), BANKS,
AND GROWTH,
1976-1993,
VARIABLES
POOLED,
INSTRUMENTAL
Dependent variables
Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Credit

0.0096
(0.0134)

0.0143
(0.0172)

0.0032
(0.0136)

-4.3598
(2.9495)

CAPM Integration

0.0065
(0.0043)

0.0014
(0.0045)

0.0085
(0.0048)

2.0167
(2.0609)

Notes: First-stage RZ for CAPM Integration: 0.73. Heteroskedasticity-consistent standard
errors in parentheses. Output Growth = real per capita GDP growth; Capital Stock Growth =
real per capita capital stock growth; Productivity Growth = Output Growth-(0.3) (Capital
Stock Growth); Savings = private savings divided by GDP; Bank Credit = initial bank
credit to the private sector as a share of GDP; CAPM Integration = the international capital
asset pricing model measure of stock market integration. Instruments: a constant, Initial
Output, Enrollment, Revolutions and Coups, and initial values of Government, Black Market Premium, Trade, Capitalization, Value Traded, Turnover, and Bank Credit.

TABLE
9-STOCK MARKET
INTEGRAT~ON
AND GROWTI:,
(APT), BANKS,
1976-1993,
VARIABLES
POOLED,
INSTRUMENTAL

--

-

Dependent variables
Independent
variables

Output
Growth

Capital Stock
Growth

Productivity
Growth

Savings

Bank Credit

0.0148
(0.0143)

0.0186
(0.0166)

0.01 17
(0.0150)

-3.8182
(2.3952)

APT Integration

0.0075
(0.0074)

-0.0008
(0.0076)

0.0086
(0.0073)

2.8466
(1.7108)

38

38

38

25

Observations

Notes: First-stage RZ for APT Integration: 0.52. Heteroskedasticity-consistent standard
errors in parentheses. Output Growth = real per capita GDP growth; Capital Stock Growth =
real per capita capital stock growth; Productivity Growth = Output Growth-(0.3) (Capital
Stock Growth); Savings = private savings divided by GDP; Bank Credit = initial bank
credit to the private sector as a share of GDP; AFT Integration = the arbitrage pricing
theory measure of stock market integration. Instruments: a constant, Initial Output, Enrollment, Revolutions and Coups, and initial values of Government, Black Market Premium, Trade, Capitalization, Value Traded, Turnover, and Bank Credit.

analyzing the influence of particular observations described in William Greene (2993 pp.
287 - 88). This procedure identifies countries
that exert a large effect on each equation's residuals. Using a critical value of 2.5, we find that
removing particularly influential observations
does not affect our conclusions. Second, we use
a more subjective method for identifying influential observations; we use scatterplots of the
partial relationship between each of the growth

indicators and the individual stock market indicators to identify outliers that may be excessively influencing the slope and significance of
the estimated regression line.I7Removing influ-

" Specifically, in the multivariate regression of G ( i )
on X, Bank Credit, and S ( k ) , where S(k) represents each
particular stock market indicator taken in turn, the partial
scatterplot is computed as follows: regress G ( i ) on X and
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TABLE INITIAL STOCKMARKET
DEVELOPMENT,
BANKS,AND GROWTH,
~~-~OUNTRY
SAMPLE

Dependent variable: Output Growth
78-country sample
Stock market indicator (SMII:

Bank Credit

SMI

Original sample
Bank Credit

SMI

Turnover
Value Traded
Capitalization
Notes: Heteroskedasticity-consistent !-statistics in parentheses. Output Growth = real per
capita GDP growth; Bank Credit = initial bank credit to the private sector as a share of
GDP; Turnover = initial value of trades of domestic shares as a share of market capitalization; Capitalization = initial value of domestic shares as a share of GDP; Value Traded =
initial value of trades of domestic shares as a share of GDP; Other explanatony variables
included in each of the regressions: Initial Output, Enrollment, Revolutions and Coups,
Government, Inflation, and Black Market Premium.

ential observations importantly weakens the relationship between the growth indicators and
market size, as noted above. The other results do
not change. In particular, stock market liquidity
remains robustly correlated with growth, capital
accumulation, and productivity growth after removing potential outliers.
We were also concerned about a potential
sample selection problem: we only include
countries with sufficient stock market activity
to warrant inclusion in data bases. We have
data on all the non-stock market data for an
additional 31 countries. Although we do not
have explicit observations on stock transactions in these economies, anecdotal information and a review of official documents
suggest that stock market activity in these
countries was inconsequential in 1976. Thus,
for these 3 1 countries, we enter values of zero
for Capitalization, Value Traded, and Turn-

Bank Credit and collect the residuals, U ( G ( i ) ) .Regress
S ( k ) on X and Bank Credit and collect the residuals,
U(S(k))T
. hen plot U ( G ( i ) )against U ( S ( k ) ) T
. his gives
a two-dimensional graph of the relationship between G ( i )
and S ( k ) controlling for X and Bank Credit. This helps
identify particularly influential observations.

over.18 Zero is not an extreme guess. Recall
from Table 1 that the minimum values for
Capitalization, Value Traded, and Turnover
are 0.01, 0.0002, and 0.006 with standard deviations of 0.43, 0.19, and 0.33, respectively.
As shown in Table 10, the link between economic growth and the initial levels of both
stock market liquidity and banking development remains strong even when including data
on these additional 31 countries.'"
111. Conclusion

This paper studied the e:mpirical relationship between various measures of stock market development, banking development, and
long-run economic growth. We find that,

I n These 31 countries are Bolivia, Botswana, Cameroon, Central African Republic, Costa Rica, Dominican
Republic, Ecuador, Ethiopia, Ghana, Guatemala, Guyana,
Haiti, Kenya, Lesotho, Liberia, Madagascar, Malawi,
Mali, Mauritania, Mauritius, Nicaragua, Niger Paraguay,
Rwanda, Senegal, Somalia, Sri Lanka, Tunisia, Uruguay,
Zai:~, and Zambia.
Using these additional 31 countries does not alter the
conclusions about the robust links between the financial
indicators and Capital Stock Growth and Productivity
Growth.
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even after controlling for many factors associated with growth, stock market liquidity
and banking development are both positively
and robustly correlated with contemporaneous and future rates of economic growth,
capital accumulation, and productivity
growth. This result is consistent with the
view that a greater ability to trade ownership
of an economy's productive tech~iologiesfacilitates efficient resource allocation, physical capital formation, and faster economic
growth. Furthermore, since measures of
stock market liquidity and banking development both enter the growth regressions
significantly, the findings suggest that banks
provided different financial services from
those provided by stock markets. Thus, to
understand the relationship between the financial system and long-run growth more
comprehensively, we need theories in which
both stock markets and banks arise and develop simultaneously while providing different bundles of financial services to the
economy. We find no support for the contentions that stock market liquidity, international capital market integration, or stock
return volatility reduce private saving rates
or hinder long-run growth. This paper finds
a strong, positive link between financial development and economic growth and the results suggest that financial factors are an
integral part of the growth process.
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rency Yearbook through 1989 and World Currency Yearbook. )
Capital Stock Growth: Growth rate in capital
stock per person, available through 1990.
(Sources: King and Levine, 1994.)
Capitalization: Average value of listed do
mestic shares on domestic exchanges in a year
divided by GDP that grear~(Sources: International Finance Corporation's (IIFC's) Ernerging Markets Data Base (electronic version)
and the IMF's International Financial
Statistics. )
Government: Government consumption share
of GDP. (Sources: IIMF's International Financial Statistics and World Bank's World
Development Indicators. )
Inflation: Rate of change in the GDP deflator:
if unavailable, consumer price index is used.
(Sources: IMF's International Financial S h tistics and World Bank's World Development
Indicators. )
Initial Output: 1,ogarithm of real per capita
GDP in 1976. (Source: IMF's Inter~ational
Financial Statistics.)
Enrollment: Logarithm of the secondaryschool enrollment rate in 1976. (Sources:
IMF's International Financial Statistics
and World Bank's World Development
Indicators. )
Output Growth: Growth of real per capita
gross domestic product. (Source: IMF's International Financial Statistics. )
Productivity Growth: Output Growth minus
0.3 times Capital Stock Growth, available
through 1990. (Source: King and Levine,
A. Variables and Sources
1994.)
Revolutions and Coups: Number of revoluData are available at the web site http://
tions and coups per year, averaged over the
www.worldbank.org/html/prdmg/grthweb
/
1980's. (Source: Arthur S. Banks, 1994.)
growth-t.htm.
Savings: Cross private saving as a percent of
GDP, available from 1982 onward for counCAPM Integration and APT Integration:
tries classified as "developing" by the IMF
Measure of each stock market's integration with
and for the entire sample period for industrial
world equity markets based on the capital asset
p,cing model and arbitrage pricing theory, recountries. (Source: Masson et al., 1995.)
Trade: Exports plus imports divided by GDP.
spectively. (Sources: Korajczyk, 1994, 1996.)
(Sources: IMF' s International Financial StaBank Credit: Stock of credit by commercial
tistics and World Bank's World Development
and deposit-taking banks to the private sector
Indicators. )
divided by GDP. (Source: International MonTurnover: Value of the trades of domestic
etary Fund's (IMF's) International Financial
shares on domestic exchanges over the year
Statistics. )
Black Market Premium: Black market
divided by the average value of domestic
exchange rate premium. (Sources: Picks Curshares listed on domestic exchanges in that
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year. (Sources: IFC's Emerging Markets
Data Base (electronic version) and the
IMF's International Financial Statistics. )
Value Traded: Value of the trades of domestic
shares on domestic exchanges over the year
divided by GDP. (Sources: LFC's Emerging
Markets Data Base (electronic version) and
the IMF's International Financial Statistics. )
Volatility: Measure of the volatility of stock
returns, based on the stock market index value.
(Sources: LFC's Emerging Markets Data Base
(electronic version) and the IMF's Internatiovtal Financial Statistics. )

B. Countries Coverage and Sample Period
The following countries were used in the
analyses: Argentina ( i , v ) , Australia ( i , s ,
v ) , Austria ( s , v ) , Bangladesh ( s ) , Belgium
( s , v ) , Brazil ( i , v ) , Canada ( s , v ) , Chile
( i , s , v ) , Colombia ( i , s , v ) , Cote d'Ivoire,
Germany ( s , v ) , Denmark ( s , v ) ,Egypt ( s ) ,
Spain ( s , v ) , Finland ( s , v ) , France ( s , v),
United Kingdom ( i , s , v ) , Greece ( i , s , v ) ,
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Hong Kong, Indonesia ( i , s ) , India ( i , s , v ) ,
Israel ( v ) , Italy ( i , s , v). Jamaica ( s ) , Jordan ( i , v), Japan ( i , s , v ) , Korea ( i , s , v ) ,
Luxembourg, Mexico ( i , v ) , Malaysia ( i , s ,
v ) , Morocco ( s ) , Nigeria ( i , s ) , Tlhe Netherlands ( s , v ) , Norway ( s , v ) , New Zealand
( s , v ) , Pakistan ( i , v ) , Peru, Philippines ( i ,
v ) ,Portugal ( i , s, v) , Singapore, Sweden (s ,
v ) , Thailand ( i , v ) , Turkey ( s , v ) , Taiwan
( i , v ) , United States ( i , s , v ) , Venezuela ( i ,
v ) , and Zimbabwe ( i , s , IT).
The "v" in parentheses indicates that
this country is one of the 36 countries for
which we computed Volatility from
monthly stock returns. The "i" in parentheses indicates that this country is one of
the 24 with CAPM and APT Integration
data in Korajczyk ( 1994, 1996). 'The "s"
in parentheses indicates that this country is
one of the 32 countries with private savings
data in Masson et al. (1995). Unless indicated otherwise, the data are averages over
the period 1976- 1993.
Table A1 follows.

TABLE
A1--COMPLETE
TABLE3 RESULTS-INITIAL
TURNOVER,
BANKS,
AND GROWTH,
1976-1993
-Dependent variables

Independent variables
Constant

Output
Growth

Capital
Stock
Growth

Productivity
Growth
-

0.0464
(0.0246)

0.1049
(0.0341)

0.0324
(0.0150)

29.2948
(6.0756)

-0.0346
(0.0108)

-0.0306
(0.0113)

-0.0227
(0.0083)

-13.0141
(4.3871)

0.000
(0.oo'Jo)

-0.0002
(0.0001)

0.0000
(0.0000)

-0.0036
(0.0204)

Savings

Initial Output
Enrollment
Revolutions and Coups
Government
Inflation
Black Market Premium
Bank Credit
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5.76
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-- -- -

-Ueoendent variables

Independent variables

Output
Growth

Capital
Stock
Growth

42

41

Productiviry
Growth

Savings

Turnover

Observations

---Notes: Weteroskedasticity-consistent standard errors in parentheses. Output Growth

41
.

29

--

-

capita GDP growth; Capital
Stock Growth = real per capita capital stock growth; Productivity Growth = Output Growth-(0.3) (Capital Stock Growth);
Savings = private savings divided by GDP; Initial Output
logarithm of initial real per capita GDP; Enrollrrxen? =
logarithm of initial secondary school enrollment; Revolutions and Coups = number of revolutions and coups per year;
Government = initial government consurnption expenditures divided by GDP; Inflation =: initial inflation rate; Blacii
Market Premium = initial black market exchange rate premium; Bank Credit = initial bank credit to the private sector
as a share of GDP; Turnover = initial value of the trades of domestic shares as a share of market capitalization.

-
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