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Abstract

We examine the connection between the creation of stock exchanges and economic growth with a
new set of data on economic growth that spans a longer time period than generally available. We
find that economic growth increases relative to the rest of the world after a stock exchange opens.
Our evidence indicates that increased growth of productivity is the primary way that a stock
exchangeincreases the growth rate of output, rather than an increase in the growth rate of physical
capital. We also find that financial deepening is rapid before the creation of a stock exchange and
slower subsequently.

JEL: G15, G10, G15, D90, O16.
Keywords: economic growth, stock exchange, efficiency, productivity, financial deepening.

*Corresponding author: Gerald P. Dwyer, Jr., Research Department, Federal Reserve Bank of
Atlanta, 1000 Peachtree St. N.E., Atlanta GA 30309, e-mail gdwyer @dwyerecon.com, phone 404-
498-7095, fax 404-498-8810.




[. INTRODUCTION

Over the last decade there has been a growing body of literature examining the connection
between economic growth and financial markets and intermediation. These studies indicate that
“financial deepening” — generally measured by growth of a broad monetary aggregate relative to
income—ispositively correlated with economic growth, and several suggest that financial deepening
is causal in the sense that financial deepening precedes higher economic growth (Levine 2002).
Thereis at least one recently expressed reservation about the strength of the inference that can be
drawn (Wachtel 2002).

Overall, thisliteratureonfinancial devel opment and economic growth suggeststhat financial
development has a substantial effect on economic growth. As Atje and Jovanovic (1993) put it, “1f
itistrue, thenitis... surprising that more countries are not devel oping their stock market asameans
of speeding up their economic development.” Despite attempts to draw thisinference that planned
financial development would spur growth, there have been few studiesthat investigate directly how
theintroduction of financial institutions affectseconomic growth. Perhapsthe closest istheresearch
by Bekaert, Harvey, and Lundblad (2003), who focus on liberalization of governments’ restrictions
on financial affairs in developing countries and find substantial effects. While informative, the
estimated effects may be overstated because liberalizing equity markets generally is not the only
reform in progress.

The purpose of this paper isto examine the connection between economic growth and the
development of institutionsthat support the financial sector of economies. Wefocuson the creation

of stock exchanges. While it would be interesting to examine the effect of the introduction of
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banking on economic growth, the dataset would have to extend well before the nineteenth century
to make such an analysis possible.! Stock exchanges can have profound effects on a country’s
financia system, and indeed, Rousseau and Sylla (2001) suggest that well functioning securities
markets are one of five important components of a good financial system that supports economic
growth.

WEel| functioning capital markets can increase economic efficiency, investment and growth.
A new stock exchange can increase economic growth by aggregating information about firms
prospects, thereby directing capital to investment with returns (Greenwood and Jovanovic 1990;
King and Levine 1993). These effects of a stock market opening result in ameasured increasein
productivity. Stock exchangesexist for the purpose of trading ownership rightsin firms, and anew
stock exchange may increase productivity growth for this reason aswell. The creation of a stock
exchange can increase economic growth by lowering the costs of exchanging ownership rightsin
firms, animportant part of someinstitutional storiesof economic growth (North 1991). A new stock
market also can increase economic growth by reducing holdings of liquid assets and increasing the
growth rate of physical capital (Bencivengaand Smith 1991), at least in the long run. In the short-
run, however, the equilibrium response of the capital stock to anew stock exchange can be negative
because the opening of an exchange can increase households wealth and raise their
contemporaneous consumption enough to temporarily lower the growth rate of capital.

Most existing studies of financial development and growth focus on financial development

from 1950 to 2000 because of alack of data for many countries before World War I1. As aresult,

Lus ng techniques similar to those in this paper, we examined the effect of creating adomestic central bank operating
as alender of last resort and found little evidence of any connection with economic growth.



3

any estimated effect of growth is specific to thisfifty years, which may or may not be indicative of
the typical or future effects. Moreover, most of the developments are after 1960 and most of the
effects of developments in the 1990s will not be seen until after 2000. Finally, the common time
frame means that common confounding events may have important effects on theresults, and it is
harder to put such concernsto rest than with alonger time period.

Fortunately, we are ableto use anew dataset that extends over 100 yearsfor many countries
and includes information on the growth of physical capital, human capital and total factor
productivity (TFP) in addition to real income growth (Baier, Dwyer and Tamura 2002). These data
allow us to examine creation of stock exchanges across a wider spectrum of countriesin different
circumstancesthan possiblewith dataonly since 1950. These dataalso allow usto present evidence
on the association of opening these institutions with the growth of physical and human capital and
TFP.

In this paper, we examine whether the opening of an exchange is associated with faster
economic growth. We also examine whether these openings lead or lag any change in economic
growth. More specifically, we examine whether there isasignificant change in acountry’ s growth
rates of output, physical capital, human capital, or TFP after the creation of a stock exchange.
Besides comparing growth before and after astock exchange opens, we compare countries growth
rates to growth rates in all the other countries in the world for which we have data for the same
period.

Our evidence provides some support for the proposition that growth in a country is higher
following the creation of astock exchange. Thereissome evidencethat economic growth increases

relative to the rest of the world after a stock exchange opens. This increase in economic growth
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primarily isan increase in the growth rate of productivity, not in the growth rate of capital. We also
examine “financial deepening” —growth of abroad monetary aggregate relative to income —before
and after astock exchange opens. Our evidence suggeststhat financial deepeningisrapid beforethe
creation of astock exchange and slows down subsequently, similar to theempirical evidenceonthis
issue presented by Clayton, Jorgensen and Kavajecz (2000). This decrease in financia deepening
can be explained in various ways. one way is that the growth of impersonal cash transactions
precedes the growth of impersonal trades of ownership in companies; another way isthat stock in
firmsisasubstitute for banks' liabilities.

In sum, we view our findings as supportive of a story in which before a stock exchange
opens, thereisan increase in impersonal transactions and financial deepening that facilitates these
trades. Oncethereissufficient liquidity, astock market opensand higher growth ensues. Thishigher
economic growth occurs because the exchange increases the economy’s efficiency, either the
informational efficiency, the efficiency of physical capital’ sallocation, both, or in some other way.

This paper is organized as follows. The next section discusses the theoretical relationship
between financial development and economic growth and the economics of opening stock
exchanges. The succeeding section presentsthe data. Section four presentsthe empirical resultsand
the last section presents our conclusions.

Il. ECONOMIC GROWTH AND STOCK EXCHANGES

Besides considering the effect of astock exchange on an economy, it isimportant to bear in
mind the endogeneity of opening a stock exchange. In this section, we discuss the economics
underlying an effect of a stock exchange on economic growth and the economics of opening

exchanges.



A. Economic Growth and Financial Devel opment
The relationship between output and resources can be summarized by an aggregate
production function which can be written

Y(t) = Al F(K(),H(®) (1)

where Y(t), K(t) and H(t) are output, physical capital and human capital at t and the parameter A(t)
representsthelevel of technology, TFP, at t. If social marginal productsequal private onesand there
is perfect competition, equation (1) implies that

y(t) = ak(t) + 1—a)h(t) + a(t), (2

where "'is capital’s share of income and the lower-case letters denote the growth rate of variables
per worker. The factor shares, & and 1— ¢ generally vary over time. Because our estimates are
based on an assumption that such variation is relatively unimportant, we leave out time subscripts
on ¢ inequation (2). We can combinethe growth rates of physical and human capital into aggregate
input, x(t) = ak(t) + (1— ex)h(t), so that

y(O=x(®+a(l). ©)
The growth rate of TFP per worker, a(t), in equation (3) is aresidual computed from the other
variables, which are observable. We use equation (3) to estimate the growth rate of TFP per worker
aswell asthe variation in its growth over time and across countries.

A stock exchange can affect the growth rate of output by increasing the growth rate of either
aggregate input per worker or TFP per worker. Financial development might well affect the growth
of human capital over alonger period, but any effect on aggregateinput over ten or 20 yearsislikely
to be on the growth of physical capital. If a stock exchange increases the growth rate of physical

capital by providing investors with a more desirable liability than without a stock exchange, then
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the growth rate of aggregateinput, x, will increase. Thisisrelated to theanalysis by Bencivengaand
Smith (1991).2 Alternatively, asin Greenwood and Jovanovic (1990), intermediariesin general and
astock market in particular may provide investors with a payoff that is preferred and has a higher
mean because intermediaries aggregate information and permit a more efficient allocation of
investment. In terms of equations (2) and (3), this analysis indicates an increase in the growth of
physical capital and aggregate input.

Under what circumstances can the increase in the growth rate of output be permanent? We
examine the growth rates only over ten and twenty-year time intervals and it is quite possible that
atransitory effect on growth will continue for even ten or twenty years. Even so, it is worthwhile
to think about what is required for a permanent increase in the economy’ s growth rate to occur.

Itisobviousthat apermanent increasein the growth rate of aggregateinput will increasethe
growth rate of output permanently, but it is less obvious why the growth rate of aggregate input
would increase permanently due to the one-time opening of a stock market. Asin Bencivengaand
Smith (1991), it is most natural that the growth rate of physical capital increases, and with
diminishing returnsand typical assumptionsabout therest of theeconomy, thegrowth rate of capital
will eventually return to its prior growth rate. One way for the growth rates of output and physical
capital to stay higher forever isif the growth rate of human capital increases, so that physical and
human capital increase proportionally. One explanation for this development is the knowledge
necessary to operate at the level of abstraction of a stock market, which no doubt requires a
minimum level of human capital. Opening a stock exchange may be one of a continuing sequence

of financial transformationsthat permanently increasethe growth rate of output, adevel opment that

2 Their analysis explicitly isin terms of banks.
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can beinterpreted along the lines of Knight’ stheory of capital which makes no distinction between
physical and human capital (Knight 1944).2

A continuing increase in TFP also can permanently increase the growth rate of output, but
itislessobviouswhy the growth rate of TFP should permanently increase dueto aone-timeopening
of astock market. A permanent increase in the growth rate of TFPismost plausibleif theincreases
in TFP are associated with continuing increases in the acquisition of knowledge. It is hardly an
immediateimplication of opening astock exchange, but anincreaseininvestment in new knowledge
after the introduction of astock exchangeispossible. Theintroduction of astock market can affect
long run growth if TFP growth is a function of the existing level of human capital (Nelson and
Phelps 1966). Alternatively, the stock market may eventually increase investment and therefore
output growth.

In any case, the ten-year and twenty-year growth rates that we use below will show any
effect of a stock exchange on the level of income if the effect on the level is large relative to the
variance of thegrowth rates, evenif theincreasein growthisnot permanent. Welook only at growth
rates because any analysis that examines the relationship between the level of income and opening
a stock exchange risks finding the effect of higher income on the demand for liquid assets and a
stock exchange, and then misinterpreting the effect as one of the stock exchange on income.

B. Opening A Sock Exchange
Even though it is seldom addressed, the endogeneity of opening a stock exchange is an

important issue. The opening a stock exchange is not exogenous relative to developments in the

3 Interms of modern growth theory, production would have an Ak form, where aggregate input isindicated by theterm
kin Ak. Barro and Sala-i-Martin (1995, pp. 144-46) show how the details work out, and Jones and Manuelli (1990)
provide ageneral anaysis.
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economy, whether it be the New York Stock Exchange or the Tehran Stock Exchange. A stock
exchange is formed to lower the cost of trading ownership rightsin firms, and it is opened at one
date and not others for a good reason, presumably because opening at a particular date maximizes
the returns to the exchange’ s organizers. In some cases, the date is entirely endogenous, as in the
creation of the New Y ork Stock Exchangein 1792, and in some casesit is partly exogenous, asin
the re-opening of the Warsaw Stock Exchange in 1991 after the fall of the Soviet empire.

The increase in income in an economy associated with opening and operating a stock
exchange, if it could be captured by the organizers, is reason enough to open a stock exchange,
whether the increased income occurs because of lower transactions costs, improvements in
information or for other reasons. Greenwood and Jovanovic’s (1990) model is one in which the
development of afinancial intermediary such as a stock exchange is endogenous. In their model,
there are fixed costs involved in the organization of the intermediary and proportional costsin the
operation of theintermediary, with three benefits of establishing an exchange. These three benefits
are diversification of projects idiosyncratic risk by trades of assets, improved intertemporal
substitution of consumption; and improved allocation of investment due to the information
aggregation by the intermediary. Because any agent can be an intermediary, the intermediary can
earn no rents in equilibrium. As the level of capital and income increases, the gains from the
intermediary increase and eventually some agents participate in the intermediary. As their wealth
increases, more agents participate, the return to capital increases and the allocation of investment
improves. Thelevel of saving may actually fall, but theimproved all ocation of investment raisesthe

growth rate of incomein the equilibrium with all agents participating in theintermediary compared



9

to the equilibrium without an intermediary. This higher growth can continue forever because the
model has Ak production.

Greenwood and Jovanovic’smodel isahighly stylized characterization of the organization
of exchanges and, as they note (Greenwood and Jovanovic 1990, pp. 1084-85), is general enough
to include banks and similar financial intermediaries, stock exchanges and other financial markets.
The organization of exchanges is a substantial literature in itself and perhaps the most initially
striking deviation of Greenwood and Jovanovic’'s analysis from analyses of exchanges is the
assumption of perfect competitionin their model and the general consensusthat monopoly rentsare
important for understanding exchanges.* Thereis no reason to think, though, that the implications
of their analysiswould be overturned; after all, stock exchanges are as unlikely to be ableto extract
all the rents created by their operation as are other firms.

In addition to the actual organization of exchanges, the legal environment is important for
an exchange and can prevent their formation. Because we do not examine the determinants of
exchanges opening, we do not pursue this point other than to note its importance.

1. THE DATA

Our analysis uses a newly available set of data that covers longer time periods for more
countriesthan datapreviously used for growth analysis(Baier, Dwyer and Tamura2002, 2003). This
set of datacontainsper worker valuesof output, physical capital and human capital for 145 countries
for an average of 57 years, and the data extend backward beyond 1900 for 24 of the countries. For
each of these countries, we calculate output per worker, physical capital per worker, human capital

per worker, and TFP per worker. To makeit lesslikely that arelatively high frequency phenomena

* See, for example, Pirrong (1999, 2000).
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such as business cycles affect the empirical analysis, a single growth observation should cover at
least ten years or, more likely, twenty years. For this paper, we compare the country’ s growth rate
over periods of ten to twenty years before and after the exchanges open.

For comparison, the heavily used dataset provided by Summers and Heston (1988, 1991,
1998) isalarge cross section with limited time-series information. Summers and Heston’ s dataset
contains information on 152 countries but does not include information on any country prior to
1950. Their dataset al so has another important deficiency: it does not contain information on human
capital. This means that the dataset cannot be used to calculate total factor productivity corrected
for human capital growth unless combined with Barro and Lee's (1993) estimates of education,
which start in 1960.
A. Growth Accounting Framework

We examinethe association of the creation of stock exchangeswith the growth of output and
with the growth of physical and human capital and total factor productivity (TFP). Theintroduction
of astock exchange can result in amore efficient allocation of factors of production, which would
show up as higher TFP growth for some period. The creation of a stock market also can raise the
marginal product of capital and lead to more capital deepening, which would be reflected in faster
growth of physical capital after the creation of a stock exchange. By construction, if neither
aggregate input nor TFP is affected, output cannot be affected either.

The growth rate of TFP per worker in equation (3) need not represent only technological
change and may not represent technol ogical changeat all. Deviationsof social and private marginal
products can but need not result in termsincluded in TFP growth (Barro 1999), as can increasing

returns. In addition, changes in property rights and economic regime can result in apparent TFP
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changes, athough it is not clear whether such changes should be interpreted as changes in the
difference between the social and private marginal products. Measurement errors in output and
physical and human capital or changesin theefficiency of theallocation of inputs can appear in TFP
growth. Inshort, thereare many possible explanationsof changesin TFP per worker. If the creation
of financial institutions is the only change, then TFP growth will reflect any changes in the
allocation of human and physical capital in response to the creation of the financial institutions.
The data are not available annually in the early years. The data generally are available
approximately every ten years, although some of the skips between observations are longer around
warsand other disruptive events. Asaresult, we compute growth ratesfor one or two periodsbefore
and after a stock market opens, with a period being roughly ten years. The periods that we use are
thefirst period before the exchange opens and thefirst period after the exchange opens, which need
not be the ten years immediately before or the ten years immediately after the stock exchange
opens.® Suppose that we have data for a country from 1860 to 1900 on the years divisible by ten. If
the stock exchange opensin 1880, then the one-period growth rate before the stock exchange opens
isthe growth rate for 1870 to 1880 and the one-period growth rate after the stock exchange opens
isthe growth rate for 1880 to 1890. If the stock exchange opensin any year from 1881 to 1889, the
growth rate before the stock exchange opens still isthe growth rate for 1870 to 1880 but the growth
rate after the stock opensisfor 1890 to 1900. We use this period after the exchange opens because
agrowth rate spanning the opening of the stock exchange is not a growth rate before the exchange

opens or a growth rate after the stock exchange opens.

s By requiring datafor ten or twenty years beforeand after the opening of astock market, our empirical analysisexcludes
countries that became independent and soon thereafter opened a stock exchange. These countries do not have data on
output and investment before they are independent, which isjust aswell, because their growth performanceislikely to
confound the effects of financial markets and independence.
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Our analysisfocuses on the growth rates of output and inputs relative to the labor force. For
simplicity, we often will refer to, for example, output per worker by which we mean output per
member of the labor force. Using output per worker instead of output per person simplifies our
empirical analysis with no obviousloss in the informativeness of that analysis.

B. Dates for Opening of Institutions

The dates for the openings of stock exchanges primarily come from the two volume set by
Sheimo (1999). If the opening dataiis not listed for an exchange, the next source searched was the
website for the stock exchange. Additional dates for the opening of stock exchanges come from
other Internet sources.® Table 1 shows the stock exchanges included in our analysis and the dates
at which they open.

There are 32 stock markets for which we can measure the growth rate of the economy for
one period before and one period after the exchange opens. Of these 32 countries, ten have datathat
permit us to measure growth two periods before and two periods after a stock exchange opens. To
increase the number of observations above ten without losing the advantage of examining two
periods after an exchange opens, we also measure growth one period before and two periods after
an exchange opens. We have these data for 18 countries. These stock exchanges cover most of
regions in the world and span 129 years. These countries do not include many recent openings of
stock exchanges in Eastern Europe because these stock exchanges opened after 1990 and we do not
observe them for even one period after the exchange opens. They aso do not include openings of
stock exchanges when countries become independent because such countriestypically do not have

data on output, capital and education for the colonial period. We exclude Iran from the tablesin the

®Most of the sites can be accessed from the foll owi ng three websites: http://www.escapeartist.com/stock/markets.htm,
http://www.finix.at/fin/selinks.html, and http://www.tdd.|t/slnews/Stock Exchanges/Stock.Exchanges.htm
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text and present them in an Appendix because Iran hasavery substantial effect on some resultsand
we think that excluding Iran from the measured effects of a stock exchange is more informative.’
C. Measures of Effect

There are several ways to measure whether growth has increased following the opening of
afinancial institution. Wemeasurethe possible effect threeways, each relativeto abasegrowthrate.
The comparisons are: growth after the institution opens relative to growth before it opens; growth
after the institution opens relative to growth in the rest of the world; and the change in growth
relative to the change in growth in the rest of the world.

All of these comparisonsare measuresof thegrowth rate of the economy relativeto plausible

base growth rates. The growth rate of income after afinancial institution is created can be written

z,=Ez,,+¢,, (4)
wherez  isthegrowthrate of real income, physical capital, human capital or TFP after the exchange
iscreated, E z isthe base, or expected, growth rate and g;, is azero-mean error term. Theterm Ez,

representsthe base level of growth. If thereisno effect of creating afinancial institution, then there

is no expected change in growth rate relative to its expected level and

E(Zi,t _Ezi,t—l):O . ®)

Alternatively, if thereis an effect of creating afinancia institution, then

E(Zi,t_EZi,t—l)zluio' (6)

" We observe Iran for two periods before and after the stock exchange opens, but the Iranian revol ution and asubstantial
negative growth rate of output follow the opening of the stock market. We interpret Iran as an outlier that distorts the
numerical results. Thelranian revolution could beinterpreted as one possibl e consequence of introducing astock market.
Our conclusionsgenerally are unaffected if Iranisincluded in these comparisons, although the point estimates and their
statistical significance are affected.
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where the constant . indicates the nonzero effect of introducing the financial institution. The key
issue is determining the expected or base growth rate.

A simple measure of the base growth rate is the growth before the creation of the stock
exchange: z . If there were no effect of the stock exchange, the growth rate before and after

creating the institution would be the same on average and

E(Zi,t - Zi,t—l) =0. (7)

A nonzero mean would indicate an effect of the institution.
Another measure of the base growth rate is the growth rate in other countries: z’, . Inthis
case, no effect of the stock exchangewould imply that thereisno difference between the growth rate

in the country with a new exchange and other countries and
E(Zi,t_zi(?t)zo' (8)

In our empirical analysis, we measure the growth rate in other countries by the growth rate in the
rest of the world, and a nonzero mean indicates an effect of the exchange’ s opening.
The third measure of the base growth rate is based on the change in the growth rate in a

country relative to the growth rate in other countries. LetAz, = z, ,—z,, be the change in the

growth rate in a country andAz’, = z°, — z°,_, be the change in the rest of the world. With these
measures of the change in the growth rate, no effect of opening a stock exchange implies

E(AZ,-AZ)=0. )

If anew stock exchange increases the growth rate in a country, then the change in the growth rate
in country i would be greater than in other countries and there would be anonzero mean difference

in the changes in the growth rates.
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I'n addition to examining the datafor mean changes, the statistical analysisalso includesthe
fraction of countries with increases relative to the base growth rates. If there is an increase in
average growth and more than 50 percent of the countries experienced higher growth after an
exchange opens, thisis additional evidence that higher growth generally follows the opening of a
stock exchange.

IV. THE EFFECTS OF OPENING A STOCK EXCHANGES

In this section, we examine whether there is a measurable increase in the growth rates of
output and inputs when a stock exchange opens. We also examine whether there is any association
with financial deepening.

A. Economic Growth

First, we examine the effect of introducing a stock market over two periods. Then we
examine the data for shorter periods which makes it possible to have more observations. Table 2
shows comparisons of the growth rates two periods before and after astock exchange opens. There
are three comparisons of the countries’ growth rates after a stock exchange opensrelative to abase
growth rate. Thefirst column showsthe country’ sgrowth rate after astock exchange opensrelative
to the growth rate before the exchange is created, the second column shows the growth after astock
exchange opens relative to the growth in the rest of the world for the same period, and the third
column shows the change in the growth rate in the country relative to the change in the rest of the
world for the same period. The first column of Table 2 shows that the growth rate in a country is
essentially the same before and after astock exchange opens. The average changeinthegrowthrate
is0.28 percent per year, which isfar less than the standard deviation of 0.82 percent. Furthermore,

only 44 percent of the countries have higher growth after a stock exchange opens, a point estimate
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that is less than one half although not statistically different from one half given the standard
deviation of 17 percent.® The very large standard deviation of mean output growth means that an
extraordinary average increase in the growth rate of output of 1.64 percent per year over atwenty-
year period would be necessary to find a statistically significant increase. The measured mean
growth rates of the capital stock and TFP also are low relative to their standard deviations.
Interestingly, the increase in the growth of human capital is statistically significant, but we are not
inclined to put much credenceinthat statistic given thelack of any evidence of an effect el sewhere.®
The comparisonsto therest of theworld, which havelower standard deviations, are more consi stent
with an effect of opening a stock exchange.

The second and third columns of Table 2 shows that the growth rate of output on averageis
1.04 percent higher after astock exchangeis created relative to growth in therest of theworld, and
thisincrease is large relative to the standard deviation of 0.43 percent per year. The change in the
growth rate of output also islarge relative to the rest of the world, 1.33 percent per year and also is
largerelativeto its standard deviation. Two-thirds of the countries with anew stock exchange have
ahigher growth rate of output than in therest of the world for two periods afterward and 78 percent
of them have an increase in their growth rate relative to the rest of the world. These are large
estimated effects. What are the sources?

Table 2 shows that the growth rate of TFP is the primary source of the relatively faster

growth of output. After a stock exchange opens in a country, the growth rate of TFP on averageis

8 The standard deviation is based on the binomial distribution.

° By definition, the average growth rate of output equals the average growth rate of output implied by the growth of
physical and human capital and TFP. Given the correlations among the variables, the standard deviation of any one of
the four growth ratesisimplied by the other three. Rather than give primacy to three of the four statistics, our strategy
isto discuss al four t-statistics and take note of the dependence when it is pertinent.
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0.60 percent per year higher than in the rest of the world. The change in the growth rate relative to
the rest of the world is0.86 percent per year, showing that the growth rate increases relative to the
rest of theworld. Thisrelative changein average growth rate of 0.86 percent per year hasat-statistic
of 2.39 and aone-sided p-value of 2.2 percent, and the TFP growth rate of 0.60 percent per year has
at-statistic of 1.62 and aone-sided p-value of 7.2 percent. Whilethe point estimate of theincrease
inthegrowthrateof physical capital is1.04, thisisnot especially largerelativeto standard deviation
of 0.81 and its contribution to output growth iscapital’ s share of income, onethird, times1.04. The
point estimates indicate that TFP accounts for 0.60 percent per year of the output growth of 1.04
percent per year, and growth of physical capital accounts for about 0.34 percent per year.

Figure 1 shows the data on output growth that underlies Table 2. The vertical axisis the
country’ sgrowth rate or changein growth rate and the horizontal axisisthe base or expected growth
rate or changein growth rate. 1f growthinacountry ishigher than the base rate, then the point lies
above the line, and conversely for slower growth. Figure 1 shows what the standard deviations in
Table 2 suggest: Thereis extraordinary variability in growth rates across countries. The first panel
shows that, while all the countries underlying Table 2 have positive growth rates for two periods
before and after a stock exchange opens, the increases are dramatic for some and the falls are not
trivial for others such as Costa Rica. The second panel showsthat the growth ratesin countries after
stock exchanges open are high relative to the rest of the world in the same periods, and the third
panel showsthat the changesin output growth, even when quite negative asin CostaRica, occur in
periodsin which the change in average output growth in therest of the world is negative aswell. In
sum, world output growth has a high correlation with the countries’ output growth rates and the

standard deviations fall when developments in the rest of the world are considered.
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Whilewefind these resultsinformative, only nine countries are the basis of these statistics.
Do the results hold up when more countries are added? Short of waiting twenty years or creating
historical datato make it possible to add countries, we can add more countries to the analysis by
shortening the time interval over which comparisons are made.

First, we shorten the basetimeinterval but estimate the effects over two periods after astock
exchange opens. This increases the number of observations to seventeen. Table 3 is the same as
Table 2 except that the base growth rates are for one period rather than two; the effect still is
measured over two period after astock exchange opens. Overall, weinterpret these resultsasbeing
similar to those in Table 2. As would be expected, the standard deviations generally increase
compared to Table 2. The first column provides no evidence that growth increases after a stock
exchange opens compared to growth before the exchange opens. In fact, al the point estimates of
the changesin growth are negative. The point estimatesin Table 2, though, provide no evidence of
higher growth after a stock exchange opens with prior growth as the base growth rate. The second
column shows that, after a stock exchange opens, the growth rates of output and TFP are 0.58 and
0.50 percent per year higher than intherest of theworld, differencesthat aresimilar intermsof their
overall implicationsfor the effects of stock markets, even if they are smaller in magnitude than the
comparable figures in Table 2 and not statistically significant. The third column shows that the
average changes in the growth rate of output and TFP relative to the rest of the world are 0.28 and
1.11 percent per year, and while 0.28 percent per year is far from statistically significant with its
standard deviation of 0.67 percent per year, the change in the growth rate of TFP has a t-value of

1.79 with aone-sided p-value of 4.6 percent.
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Table 4 presents asimilar analysis of growth rates using one period before and one period
after astock exchange opens. The statisticsin this table are based on 31 countries. Asin the tables
above, examining each country in isolation would suggest no effect. In fact, the point estimates
suggest that countriesgrow slower after an exchange opensthan before an exchange opens, withthe
average growth rates of output, physical and human capital and TFP all falling. Such a conclusion,
besides being startling, would be misleading. The second column shows that the average country
has output growth 1.14 percent per year faster than the rest of the world after a stock exchange
opens, with at-statistic of 1.84 and a one-sided p-value of 3.8 percent. These countries also have
faster growth of physical capital, human capital and TFP, although the 0.86 percent higher growth
of TFP accountsfor 75 percent of the higher output growth. Thethird column showsthat the change
in output growth relative to the change in the rest of the world also is positive, although a smaller
0.27 percent per year, and the relative change in TFP growth isamore substantial 0.72 percent per
year. The decrease in the growth rate of physical capital relative to the rest of the world of 0.63
percent per year may just reflect random variation, a conclusion quite consistent with the standard
deviation of 0.87, or it may reflect a temporary decrease in capital growth due to an increase in
consumption associated with an increase in wealth at the stock exchange's openings. While not
enough by themselves to be convincing that countries grow faster than the rest of the world after a
stock exchange opens, these statistics in Table 4 are consistent with such a conclusion.

Overall, we concludethat the evidencein Tables 2, 3, and 4 indicatesthat countriesin which
stock exchanges open grow faster after the exchange opens. This is most evident in Table 2,
although al of the tables show higher growth of output relative to the rest of the world after an

exchange opens and an increase in growth relative to the rest of the world. Furthermore, these
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growth rates primarily are associated with like changes in TFP. How then can one explain the
negligible or negative changes in growth in the countries themselves? Algebraically, the changein
growth in the rest of the world has fallen when a stock exchange opens, which is most plausibly a
matter of happenstance.
B. Financial Deepening

Aretheseresultsfor stock marketsreflected in financial deepening? Asisconventional, we
measure financial deepening by the growth of broad monetary aggregates — M2, quasi-money and
M3 —relative to income. We do not have data on these assets before 1960.*

Table 5 presents some simple evidence on thisissue for the opening of stock exchangesfor
oneperiod. Table5 showsaveragefinancia deepening after the opening of astock exchangerelative
to financial deepening before the opening of astock exchange, relativeto financial deepeninginthe
rest of the world, and the change in financial deepening relative to the change in the rest of the
world. Because the countries for which we have data on a broad monetary aggregate are quite
limited relative to the countries for which we have data on output and input, we also present
averagesfor output, physical and human capital and TFP growth to examinewhether these countries
are atypical. The average growth rates of output, physical and human capital and TFP are
comparable to those in Table 4. The picture is broadly similar, perhaps the major difference being
higher TFP growth relative to the rest of the world and alarger increasein Table 5 than in Table 4.

Financial deepening falls after a stock exchange opens. We focus on the results for M3,
typically used to measure financial deepening, since the other results are broadly similar. The

averagefall infinancia deepening measured by M3 growth relative to incomeis substantial: -2.59

19 pata on broad monetary aggregates are from the World Development Report and begin in 1960.
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percent per year, although the standard deviation isarelatively high 2.18 percent per year. After a
stock exchange opens, financial deepening averages about 1.45 percent higher than in the rest of
world. Nonetheless, the change in the growth of financial deepening is -1.64 percent per year
relative to the rest of the world. The change in the typical country’s financial deepening is quite
negative relative to the rest of the world after astock exchange opens. Even if financial deepening
isproceeding at arelatively rapid clip of 1.45 percent per year faster than in therest of theworld on
average after an exchange opens, it was quite a bit faster relative to the rest of the world before the
exchange: subtraction reveal sthat financial deepening before astock exchange opensisabout 3.09
percent per year higher than in therest of theworld. Thissuggeststhat financial deepening precedes
the creation of astock exchange and slows down substantially when it opens, aresult similar to the
one suggested by the evidence in Clayton, Jorgensen and Kavajecz (2000).

Why would such adecreasein financial deepening occur when astock exchangeopens?This
decreasein financial deepening may be associated with a slowdown in the growth of households
assets issued by banks when they can acquire exchange-traded assets, an interpretation consistent
with the analysis in Bencivenga and Smith (1991). A more general interpretation is that financial
deepening is associated with the development of impersonal transactions in the economy. Stock
exchanges facilitate impersonal trades of stock in companies, and growth of impersonal trade in
general precedes impersonal trade of stock in companies.

V. CONCLUSION
Doesthe creation of stock exchangesincrease economic growth? Our evidenceindicatesthat

countries grow faster relative to the rest of the world after a stock exchange opens. The evidence
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also indicates that amore efficient allocation of resources rather than more capital accumulationis
the primary channel through which a stock exchange affects output growth.

Is a stock exchange a causal factor in growth? There are two ways of thinking about this
guestion. One way would be whether it is causal in the sense that it is exogenous to growth. The
answer to this must be that most if not all of these stock exchanges were opened because of an
expectation that they would be profitable ventures; they clearly are endogenous. Nonetheless,
ancillary legal developments are important for opening a stock exchange, operating it and making
the anticipated positive return. Our evidence suggests that such legal developments can facilitate
growth by easing the way for a stock market. A second way of thinking about the causal role of a
stock exchange iswhether prohibiting astock exchange can reduce growth. Our evidence pointsin
the direction of saying that suppressing a stock exchange or impeding its operation is a good way

to reduce economic growth.
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Tablel
Stock MARKET OPENING DATES
COUNTRIESWITH OUTPUT AND CAPITAL DATA ONE PERIOD BEFORE AND AFTER

COUNTRY OPEN DATE
Australia? 1871
Brazil®® 1890
Belgium?® 1901
Venezudl & 1947
South K oreg®® 1948
Tawan*® 1960
El Salvador? 1964
Jamaica® 1968
Tunisia? 1969
[ran®® 1971
Singapore? 1973
Thailand®® 1975
CostaRica*® 1976
Ivory Coast® 1976
Portugal®® 1976
Switzerland®® 1976
Indonesia®® 1977
Jordan? 1978
Togo 1981
Trinidad 1981
Namibia 1985
Guatemala 1987
Bolivia 1989
Botswana 1989
Ghana 1989
Mauritius 1989
Y ugoslovia 1989
China 1990
Honduras 1990
Hungary 1990
Panama 1990
Romania 1990

®Data are available for the country for one period before and two periods after the opening of the stock market.
b Data are available for the country for two periods before and after the opening of the stock market
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