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1 Introduction
In recent years, the implications of financial markets and institutions for macro-
economic volatility have received increasing attention. Specifically, Suarez and
Sussman (1997) and Rajan (1994) present models showing how financial sys-
tem features themselves can be a source of economic fluctuations even in the
absence of exogenous shocks. Moreover, researchers also explores how the fi-
nancial system can amplify and propagate given exogenous economic shocks. In
line with this line of research, several authors focus on a bank lending channel
for the transmission of economic shocks (Bernanke and Blinder, 1988; Kashyap,
Lamont, and Stein, 1994) while others identify a balance sheet channel (Hub-
bard, 1998; Bernanke and Gertler, 1995; Bernanke et al., 1998). As a related
issue, several aspects of financial market regulation - for a given level of financial
market development - can affect macroeconomic volatility. Accordingly, Blum
and Hellwig (1995) argue that capital adequacy requirements have a significant
pro-cyclical effect on the real economy. At the same time, Allen and Gale (2000)
argue that the limited liability of financial intermediaries causes them to take
too much risk, which may lead to initial asset price inflation and ultimately to
financial crises and economic recessions.
The existing theoretical literature mainly focuses on how financial interme-

diaries affect economic fluctuations rather than more broadly on how debt and
equity markets jointly affect macroeconomic volatility. Debt and equity finance,
however, can have distinct effects on economic fluctuations. Specifically, debt
finance may exacerbate an economic downturn, as some of the costs of debt
finance, in the form of bankruptcy costs, accrue when the economy is already
contracting. Bankruptcy costs in this regard should be understood in a broad
sense. There may be direct bankruptcy costs (such as legal, accounting, and
other professional fees, reorganization costs, etc.) as well as indirect bankruptcy
costs (such as the loss of key personnel, the loss of management time, etc.) In
addition, there may be costs associated with the inefficiency of allocating re-
sources in firms with a debt overhang. See Kang and Stulz (1998) and Morck
and Nakamura (1999) for an assessment of such costs in the case of Japan.
This paper broadly focuses on the relationship between financial market

structure and macroeconomic volatility. For this purpose, we first present a
model that relates a firm’s decision to attract debt and equity finance to their
differential costs in terms of expected bankruptcy costs and also required infor-
mation gathering and verification costs. Debt holders only need to verify the
firm’s profitability in bankruptcy states. Hence, debt finance may be cheaper
than equity finance in terms of verification costs but, as indicated, debt finance
implies some expected bankruptcy costs. A more leveraged firm faces a more
variable output (net of all financing costs) exactly because bankruptcy costs ma-
terialize when output is already low. Macroeconomic output similarly is more
volatile in an economy with highly leveraged firms.
Next, this paper tests empirically whether countries with a credit-based fi-

nancial structure have a higher variance of GDP growth and more frequent
episodes of negative economic growth. For this purpose, we construct a large
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international data set consisting of developed and developing countries over
the 1960-2002 period. Allowing for credit and equity size indicators simultane-
ously in the regressions, we find that there is no significant linear relationship
between the credit variable and the variance of GDP growth, although a non-
linear, negative relationship (only up to certain level of credit variable) is found
after including a squared credit term. Equity market size (measured as stock
market capitalization to GDP), instead, has a consistently significant role in
reducing GDP volatility. Next, we construct financial structure variables by
taking the ratio of equity market size to credit size to find that a more market-
based financial system is associated with a lower GDP volatility. Focusing on
the occurrence of episodes of negative growth with the aid of a Tobit model,
we find that credit market size increases the likelihood and severity of economic
downturns, while in contrast stock market size decreases the probability and
severity of downturns. Not surprisingly, the size of the stock market relative to
the credit market equally reduces the likelihood and prominence of episodes of
negative economic growth.
Empirical testing of the finance-fluctuation relationship has only been a re-

cent effort. In contrast, the finance-growth relationship has attracted quite a
lot of attention from empirical researchers in the past years (see, for example,
King and Levine, 1993; Rajan and Zingales, 1998; Neusser and Kugler, 1998; and
Levine, 2002). Investigating the finance-fluctuation nexus, Da Silva (2002) finds
that more developed credit markets (measured by the assets of deposit banks
relative to domestic assets of the central bank and the proportion of credit to
the non-financial private sector) lead to less volatile business cycles. However,
she finds no role for financial structure to affect output volatility.1 Denizer,
Iyigun, and Owen (2000) find that economies relying more on the stock market
relative to banks exhibit a more volatile consumption, attributing this relation-
ship to stock market wealth effects. Beck, Lundberg, and Majnoni (2001) argue
that whether financial intermediary development dampens or magnifies eco-
nomic shocks depends on the nature of the shocks. Financial development can
dampen real shocks, but it tends to magnify monetary shocks. On average, an
economy is hit by both real and monetary shocks, and the dampening and mag-
nifying effects of financial intermediaries may cancel out over the business cycle.
Further, Acemoglu et al. (2002) find that financial development (measured as
the ratio of M2 to GDP) has no effect on output volatility, after controlling
for measures of the quality of institutions. Finally, Lopez and Spiegel (2002)
find that although financial development mitigates economic fluctuations in the
long run, it may exacerbate short-term volatility in isolated episodes. A reason
for this, they argue, is that financial liberalizations are typically only partial,
resulting in increased financial market distortions. Relative to the existing lit-
erature, this paper tests for the joint determination of credit and stock market

1This author classifies a country as having a bank or market-based financial system on
the basis of whether a country has universal banks or stock market and banks with limited
functions. Classification dummies are then included in regressions. This paper instead uses a
more continuous approach to measuring financial structure and it focuses on debt vs. equity
rather than on whether a financial system is dominated by universal banks.
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development in determining output variability. It also differs in that it uses the
Tobit model to examine the relationship between financial market development
and output variability, as motivated by our theoretical framework.
The paper is organized as follows. Section 2 presents the underlying the-

oretical model. Section 3 describes the data. Section 4 outlines the empirical
specifications and presents the results. Section 5 concludes.

2 The model

2.1 Environment

There are infinitely many entrepreneurs in the economy with a total measure
of one. Each entrepreneur needs to invest a unit amount of capital. The sto-
chastic output ỹi of entrepreneur i is subject to a firm-specific and an aggregate
production shock as follows

ỹi = η(Ãi + Ãa) (1)

where Ãi and Ãa are the individual and aggregate shocks and η is a productivity
parameter. The two shocks are identically and independently distributed on the
range [0,1] with a uniform distribution and E(Ãi+ Ãa) = 1. Therefore E(ỹi) =
η. We assume that η > 1 + r0 where r0 is the risk-free interest rate. Hence,
the productivity of capital is large enough in an expected sense to compensate
the entrepreneur for the cost of capital. The unit capital investment is financed
by either debt or equity capital provided by outside investors. The ratio of
debt to total finance is denoted γ. The interest rate on the firm’s debt - to be
determined below - is denoted r. Let s be the share of the firm’s overall equity
that is sold to outside shareholders, while p is the share price of the firm’s equity.
The proceeds from the share offering to outside shareholders equal their capital
contribution, or sp = 1− γ.
A firm goes into bankruptcy if the realized total production is smaller than

the amount of debt plus interest owed. Equivalently, bankruptcy occurs if the
sum of the random shocks are below a threshold value as follows

(Ãi + Ãa) <
γ(1 + r)

η
(2)

The probability P of bankruptcy is given by

P = P (Ãi + Ãa <
γ(1 + r)

η
) =

γ2(1 + r)2

2η2
(3)

if we assume that γ(1+r)
η < 1.2

2The implied restriction on model parameters is discussed in section 2.3. Note that the
sum of the two random shocks Ã = Ãi + Ãa has the density function:

f(Ã) = Ã (if 0 5 Ã 5 1)
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The firm’s creditors and outside shareholders are assumed to be unable to
directly observe the realization of the firm’s output yi. Rather, they have to
engage in costly verification of this output (as in Townsend, 1979). Specifically,
creditors need to verify yi in case of a claimed bankruptcy. Otherwise, they
simply receive the agreed principal repayment plus interest. Outside sharehold-
ers, instead, are meant to share the realized production proportionately with
entrepreneurs no matter what value of yi is reported by the entrepreneur. This
implies they need to verify the claimed value of yi at all times. Shareholders
therefore incur higher verification costs than debt holders ex ante. To reflect
this, let αd and αe, with 0 ≤ αd ≤ αe ≤ 1, be the verification costs per unit of
debt and equity finance, respectively.3 Debt and equity finance further differ in
terms of expected bankruptcy costs. Clearly, a firm can go bankrupt only if it
has some debt finance. Bankruptcy costs are denoted by β, with 0 ≤ β ≤ 1, per
unit of invested capital. Thus debt is cheaper than equity in terms of verification
costs, but more expensive in terms of expected bankruptcy costs.

2.2 Returns to entrepreneurs and outside financiers

Verification costs and bankruptcy costs, as incurred by the firm’s financiers,
affect the market prices r and p of the firm’s debt and equity, respectively. For
risk-neutral creditors, expected debt payments by the firm net of verification
and expected bankruptcy costs have to be equal to the return on a riskless
asset. This implies that the interest rate on the firm’s debt, r, can be given
implicitly by the following arbitrage equation

Z γ(1+r)
η

0

ηÃf(Ã)dÃ+

Z 2

γ(1+r)
η

γ(1 + r)f(Ã)dÃ− γαd − βP = γ(1 + r0) (4)

where the two integrals represent debt service payments in bankruptcy and
non-bankruptcy states, respectively.
After substituting for P from (3), we can simplify (4) as follows

r − r0 =
γ2(1 + r)3

6η2
+ αd + β

γ(1 + r)2

2η2
(5)

Equation (5) indicates that there are three reasons why the market inter-
est rate exceeds the risk-free interest rate: to compensate for lower returns in
bankruptcy states, for verification costs and for expected bankruptcy costs.
Next, the return to outside shareholders net of verification costs has to equal

f(Ã) = (2− Ã) (if 1 < Ã 5 2)

3The relatively small size of αd could also reflect that debt finance assists in limiting
unnecessary spending by the firm’s managers.
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the return to an equal investment in the riskfree asset. This implies4

s

Z 2

γ(1+r)
η

(ηÃ− γ(1 + r))f(Ã)dÃ− (1− γ)αe = (1− γ)(1 + r0) (6)

The entrepreneur has retained a share 1− s of equity. Hence, the expected
return to the entrepreneur, ER, is given by

ER = (1− s)

Z 2

γ(1+r)
η

(ηÃ− γ(1 + r))f(Ã)dÃ (7)

Alternatively, we can write the expected return to the entrepreneur as

ER = η − (1 + r0)− (1− γ)αe − γαd − βP (8)

Equation (8) recognizes that the entrepreneur ultimately bears the verifica-
tion and bankruptcy costs.

2.3 The entrepreneur’s financing choice

The entrepreneur chooses his debt ratio γ, 0 ≤ γ ≤ 1, so as to maximize ER
in (8) subject to (5). The solution of this problem is provided in the appendix.
Regarding the optimal debt ratio, we can state the following5

Proposition 1 The debt ratio optimally (i) falls with the bankruptcy cost
β, (ii) rises with the difference in verification costs αe - αe, (iii) rises with the
productivity parameter η, and (iv) falls with the risk-free interest rate r0.
Proof: see the appendix.

Higher bankruptcy costs naturally make debt finance more costly and hence
reduce optimal leverage. Relatively high verification costs associated with eq-
uity finance instead increase optimal leverage. A higher expected productivity
of capital further increases the optimal use of debt finance, as it reduces the
probability of bankruptcy for any given level of debt. A higher risk-free interest
rate finally makes debt finance less attractive, as it increases the interest rate
on all the firm’s debt, thereby making costly bankruptcy more likely.
All firms are identical before firm-specific shocks occur and hence make the

same financing choices. This implies that the ratio of equity to debt at the
macro level is the same as for each individual firm. Let use θ to denote ratio of
equity to debt at the micro as well as the macro level with θ = 1−γ

γ . Proposition

4Note that (5), (6) and sp = 1− γ jointly determine r, s, and p for a given γ.
5Throughout we make the assumption that γ(1+r)

η
< 1. Using the expression for the

optimal γ in the appendix, we can derive that

γ(1 + r)

η
=

1

(αe − αd)η
( 2(αe − αd)2η2 + β2(1 + r0 + αd)2 − β(1 + r0 + αd))

Now the condition γ(1+r)
η

< 1 is seen to be equivalent to (αe − αd)η < 2β(1 + r0 + αd).
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1 suggests that the overall financial structure is tilted towards equity finance in
case of high bankruptcy costs, relatively low verification costs for equity, low
productivity and a high interest rate.

2.4 Macroeconomic output

We are interested in macroeconomic output net of verification and bankruptcy
costs.6 Macroeconomic output - measured as GDP - is calculated as the sum of
the gross returns to entrepreneurs, debt holders and outside equity holders. In
an expected sense, macroeconomic output equals η − (1− γ)αe − γαd − βP. In
the remainder, it will be useful to consider macroeconomic output for a given
realization of the aggregate shock Aa. For a high realization of this aggregate
shock, each individual firm faces a small probability of bankruptcy. Specifically,
the individual-firm probability of bankruptcy given an aggregate shock Aa as
given by

PAa = P (Ãi <
γ(1 + r)

η
−Aa) = max[0,

γ(1 + r)

η
−Aa] (9)

By the law of large numbers, the proportion of firms going into bankruptcy
similarly is also given by PAa . Equation (9) indicates that PAa is zero if

γ(1+r)
η 5

Aa 5 1. In this instance, the aggregate shock is so large that no individual
firm can go bankrupt, even if the individual shock Ãi reaches its minimum
value of zero. We will call this outcome the ’no bankruptcy economy’. The
probability of a no bankruptcy economy is easily seen to be given by 1− γ(1+r)

η . A

’bankruptcy economy’ instead materializes if 0 5 Aa <
γ(1+r)

η . In this situation,
bankruptcy of some firms is inevitable. The probability of having a ’bankruptcy
economy’ is γ(1+r)

η . Macroeconomic outputs in the two cases are given by Ynb =
(Aa + 0.5)η −αdγ − αe(1− γ) in the ’no bankruptcy economy’ and Yb = (Aa +

0.5)η − αdγ − αe(1 − γ) − (γ(1+r)η − Aa)β in the ’bankruptcy economy’. The
overall relationship between output and the value of the aggregate shock Aa

is represented by the solid kinked line in Figure 1. For Aa < γ(1+r)
η , output

is relatively sensitive to the aggregate shock as dYb/dAa = η + β The reason
is that at low levels of the aggregate shock higher bankruptcy costs at a rate
β ’magnify’ the negative impact of a negative shock on overall output.7 For
Aa > γ(1+r)

η , the relationship between output and the aggregate shock instead
is relatively flat as dYnb/dAa = η.

6Our measure of output corresponds to GDP to the extent that verification and bank-
ruptcy costs are borne by financial intermediaries or investment funds rather than directly by
consumers.

7Note that the highest possible aggregate bankruptcy costs, equal to β γ(1+r)
η

,are reached
with Aa = 0.
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2.5 Macroeconomic volatility

In this section, we consider how changes in key model parameters, such as
the bankruptcy cost parameter β and the verification cost parameters αe and
αd, affect macroeconomic volatility. For this purpose, we define macroeconomic
volatility as the variance of macroeconomic output net of bankruptcy and verifi-
cation costs. To start, we consider an increase in the bankruptcy cost parameter
β. As seen in Proposition 1, a higher bankruptcy cost β reduces leverage γ. This
reduces output for a given value of the aggregate shocks Aa, as αe > αd. This is
represented by the downward movement of the overall output schedule as seen in
Figure 1. Note, however, that the increased value of β does not affect the slope of
the ’flat’ part of the output schedule (given by η). The higher bankruptcy cost,
however, does increase the slope of the ’steep’ part of the output curve given
by (η+β). To complete the graphical representation, we need to know how the
increased value of β affects the position of the kink given by Aa =

γ(1+r)
η . The

kink in fact moves to the left, as indicated by the left movement of the drop
line MN in the figure. With the aid of Figure 1, we can see that the impact of
a higher bankruptcy cost β on the variance of output is ambiguous. This ambi-
guity arises as he movement of the kink to the left in Figure 1 makes the ’flat’
part of the output schedule longer (working towards a lower variance of output),
but it also makes the ’steep’ part steeper (working towards a higher variance of
output).8 Furthermore, a higher β is associated with a smaller probability of
there being any bankruptcy in the economy since the kink point moves to the
left. These results and the impact of other model parameters on the variance of
output are summarized in the following proposition

Proposition 2
(i) A higher bankruptcy cost β reduces the probability of there being any

bankruptcy in the economy and it has an ambiguous impact on the variance of
output.
(ii) Higher relative verification costs of equity αe - αd increases the probability

of there being any bankruptcy in the economy and they increase the variance of
output.
(iii) Higher productivity η increases the probability of there being any bank-

ruptcy in the economy and it increases the variance of output.
(iv) A higher risk-free interest rate r0 reduces the probability of there being

any bankruptcy in the economy and it reduces the variance of output.

For a proof regarding the impact of model parameters on the position of
the kink γ(1+r)

η , see the appendix. According to part (ii) of the proposition, a
higher value of αe - αd increases the variance of output. The impact of a higher
verification cost of equity αe (for a given value of αd) on the variance of output

8 It can easily be seen that in the two extreme cases where the kink γ(1+r)
η

is almost equal
to one or zero, a higher bankruptcy parameter β increases and reduces and variance of output
respectively.
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is illustrated in Figure 2.9 The higher value of αe induces higher leverage. For
low levels of equity finance, the shift towards debt will reduce overall verification
costs. This is represented by the upward movement of the overall output curve
in Figure 2. The slopes of the two legs of the output schedule are not affected
by the verification cost parameter αe. The kink

γ(1+r)
η , however, moves to the

right. Hence, the variance of output increases. The rightward movement of
the ’kink’ indicates that the probability of there being any bankruptcy in the
economy rises.
Part (iii) of the proposition says that the variance of output increases with

the productivity parameter η . This is illustrated in Figure 3. First, higher
productivity will increase leverage. Output net of verification and bankruptcy
costs therefore increases. At the same time, both legs of the output schedule
become steeper, while the ’kink’ moves to the right. Hence, the variance of
output rises. The rightward movement of the ’kink’ corresponds to an increase
of the probability of there being any bankruptcy in the economy.
Finally, part (iv) states that the variance of output declines with the risk-

free interest rate r0. As seen in Figure 4, a higher interest rate reduces leverage
thereby reducing output net of verification and bankruptcy costs. As seen in
the figure, the slopes of the two legs of the output schedule are not affected by
a change in the risk-free interest rate. However, the kink in the figure moves to
the left, which implies that a higher risk-free interest rate reduces the variance of
output. The probability of there being any bankruptcy in the economy decreases
because of the leftward shift of the ’kink’.
Overall, Propositions 1 and 2 suggest that it is more likely than not that

higher leverage, at the individual as well as aggregate levels, are associated with
a higher variance of output. Correspondingly, in the empirical work below we
test whether financial leverage at the macroeconomic level leads to a higher
output variability.10 At the same time, the model suggests that higher leverage
increases the probability of a ’bankruptcy economy’ where the downturn in
economic activity (in the model represented by a relatively low aggregate shock)
is ’magnified’ through the weight of bankruptcy-related costs. Put somewhat
differently, a leveraged economy is more likely to experience a relatively large
economic downward. In the following, we test empirically whether the variance
of output and the occurrence of economic downturns are systematically related
to the occurrence of debt and equity in an economy.

9Note that we are primarily interested in how the equity verification cost parameter affects
the variance of output. To see this, it is not necessary to know how total verification cost
(1 − γ)αe + γαd is affected by αe. Note that when leverage γ is sufficiently close to one an
increase in αe will reduce (1− γ)αe + γαd.
10Unfortunately, we do not have cross-country data on bankruptcy or income verification

costs. Hence, it is not possible to relate measures of GDP variability directly to data of this
kind.
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3 The data
The data analyzed in this study cover 175 countries from 1960 to 2002. Fi-
nancial sector data are from Beck, Demirguc-Kunt and Levine (2000), while
macroeconomic variables are from the World Development Indicators (World
Bank, 2003). Detailed variable definitions and data sources are provided in ap-
pendix. Our main measure of output volatility, denoted sd_GDPg_pc, is the
standard deviation of the annual growth rate of GDP.11 As an alternative de-
pendent variable, we construct the Downturn variable calculated as the actual
rate of GDP growth, if negative, and put to zero otherwise.
Our main financial sector variables are CredPriv, defined as claims on the

private sector by deposit banks as a share of GDP, and Mcap, defined as the
stock market capitalization as a share of GDP. CredPriv excludes credits to
governments, state-owned enterprises, and cross claims on other financial inter-
mediaries. To consider a wider range of financial instruments, we also construct
the Capital variable as an alternative to Mcap. This variable is constructed
as the sum of Mcap, PriBonCap (private bond market capitalization to GDP)
and LongPriDe (long-term private debt issues to GDP). Our model focuses on
the different expected bankruptcy costs associated with the various sources of
company finance. The Capital variable groups long-term debt together with
equity finance to reflect that long-term debt, like equity, poses relatively minor
or at least infrequent bankruptcy risks. Alternatively, we construct the Struc
variable, defined as stock market capitalization divided by private sector claims
of deposit banks (equalling Mcap/CredPriv). Countries with a relatively large
Struc variable thus have relatively stock market-based financial systems.12

In the empirical work, we use several additional explanatory variables that
potentially affect macroeconomic variability. First, Inflation is defined as the
average annual rate of change of the GDP deflator. Second, Gov_consump is
general government final consumption expenditure as a percentage of GDP. This
variable is included in the analysis as government spending can be either more
or less stable that private-sector spending and hence can stabilize or destabilize
GDP. Third, Trade is the sum of exports and imports of goods and services as
a percentage of GDP. This variable measures an economy’s openness to trade
in goods and services. Fourth, sd_PrivCapFlow is defined as the standard
deviation of net capital inflows (both debt and non-debt flows) as a percentage
of GDP. This variable is meant to represent the stability of capital availability to
the country. Fifth, e_change is the absolute value of real effective exchange rate
changes in percentage. This variable measures the extent to which a country
is subject to exchange rate shocks. Finally, the variable OECD is a dummy

11There are several ways to extract the business cycle component of the output, such as by
linear detrending, by taking first differences or moving averages, by using the HP filter or the
BP filter. Taking first differences is suitable for data that are difference stationary such as the
logarithm of GDP per capita. Therefore, the first difference of the logarithm of annual GDP
per capita (approximately equal to GDP per capita annual growth rate) is used here.
12As is well-known, there is no one-to-one relationship between financial structure, i.e. the

relative development of equity and debt markets, and financial development defined as the
absolute development of the same markets (see, among others, Stulz, 1999).
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variable flagging membership of the OECD.13 This variable is included on the
assumption that there may be additional fixed factors in the form of institutional
development associated with OECD membership that affect GDP stability.
Following the finance-and-growth literature (see, among others, King and

Levine, 1993; Rajan and Zingales, 1998; and Levine, 2002), we will below allow
for the possibility that financial sector development and structure variables are
endogenous to GDP and its volatility. Following this literature, we will use
several legal and institutional variables as potential instruments for the financial
sector variables. Among our potential instrumental variables, Srights measures
minority shareholders’ rights, Crights measures creditor rights, and Law reflects
the rule of law. We additionally consider the variable Account standing for the
quality of accounting standards. All these variables are from La Porta, Lopez-
de-Silanes, Shleifer and Vishny (1998). Table 1 provides summary statistics for
all data in the study.

4 Empirical specifications and evidence

4.1 Empirical specifications

To test how financial development and structure affect macroeconomic volatil-
ity, we run two sets of regressions, with the standard deviation of the GDP per
capita growth rate and the downturn variable as dependent variables, respec-
tively. To explain the standard deviation of the GDP growth rate, we use the
following specification

(sd_GDPg_pc)i,t = β0+β1X1,i,t+β2X2,i,t+...βnXn,i,t+α1CredPrivi,t+α2MCapi,t+ i,t

(10)
where X1 to Xn are control variables. Subscript i denotes the country, while
t is the period over which variables standard deviations (for the GDP growth
rate and net capital flows) and mean values (for other variables) are computed.
In alternative specifications, we replace the MCapi,t variable by the Capitali,t
variable or both CredPrivi,t and MCapi,t by the Struci,t variable. The broad-
est time span of our data is from 1960 to 2002. In our basic specification, the
period t covers this entire period. Alternatively, we divide the entire period into
two subperiods (from 1960 to 1981 and from 1982 to 2002) or into three periods
(with 1974, 1988 and 2002 as ending years).14 Estimation is by FGLS allowing
for heteroscedasticity across countries and first-order autocorrelation for each
country.

13We use the latest OECD member country list including the following 30 countries: Aus-
tralia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands,
New Zealand, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland,
Turkey, United Kingdom, United States.
14This reflects that we face a trade-off beween estimating the standard deviation of per

capita GDP growth accurately and including more observations in our estimation.
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Our theoretical model stresses that financial development and structure af-
fect the probability and magnitude of economic downturns resulting from lever-
age. To reflect this, we also estimate the following specification

Downturni,t = β0+β1X1,i,t+β2X2,i,t+...βnXn,i,t+α1CredPrivi,t+α2MCapi,t+ i,t

(11)
where Downturni,t is set equal the actual rate of per capita GDP growth, if
negative, and to zero otherwise. In our sample, we have a negative value of
per capita GDP growth and hence of Downturni,t for about 20 percent of the
observations. Again in some specifications, we replace the MCapi,t variable by
the Capitali,t or both CredPrivi,t and MCapi,t by the Struci,t variable. To
reflect the one-sided censored nature of the Downturni,t variable, we use the
Tobit model to estimate (11).

4.2 Evidence on the GDP growth rate volatility

Table 2 shows the cross section results of regressions along the line of (10) where
there is one observation of the GDP growth rate variance per country. As seen in
Panel 1, the CredPriv enters regression (1) with a negative but statistically in-
significant coefficient, while the Mcap variable enters with a negative coefficient
that is statistically significant. This suggests that stock market development
helps to reduce the variance of GDP. In regression (1) the variability of GDP is
further seen to be positively related to the government consumption variable and
to trade openness, and negatively to OECD membership. The positive relation-
ship between the share of government consumption in GDP and the variability
of GDP suggests that government spending on net has a destabilizing influence
on GDP. In regressions (2) through (4) additional control variables are added.
These additional regressions suggest that the variability of the GDP growth rate
is positively related to the variability of net private capital inflows, to inflation
and to real exchange rate variability.
Proposition (2) implies that the relationship between the variance of GDP

growth and firm indebtedness is theoretically ambiguous. This suggests that the
relationship between the GDP variance and CredPriv can be nonlinear. To test
this, the regressions in Panel 2 include a squared term in the CredPriv variable.
Now the linear CredPriv term has a negative coefficient in all four regressions in
Panel 2, which is statistically significant in regressions (2) and (3). The squared
CredPriv term is positive and statistically significant in all 4 regressions of Panel
2. These results suggest that the CredPriv variable has a negative impact on
the variability of GDP growth that declines at higher values of the CredPriv
variable.15

Next, in Panel 3 we replace the MCap variable by the Capital variable.
This latter variable enters with negative and significant coefficients in the two
regressions in Panel 3, while the linear and squared CredPriv variables are

15Note that the rather small coefficient on the squared CredPriv variable suggests that the
’marginal’ impact of CredPriv variable is negative for all countries.
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insignificant. Hence, once we see long-term finance as quasi-equity as in the
construction of the Capital variable, there appears to be no more role for credit
to the private sector, as reflected in the CredPriv variable, to affect output vari-
ability. Finally, in Panel 4 we replace the previous financial market variables by
the single Struc variable to see whether the variability of GDP growth is affected
by the relative size of equity markets relative to credit markets. Throughout
Panel 4 we see that the Struc variable enters the regressions with negative and
statistically significant coefficients. This provides evidence that countries with
relatively market-based financial systems experience a lower variability of GDP
growth consistent with the theoretical model.
Next, Table 3 reports regressions where we use the IV technique to account

for the possibility that the Struc variable is endogenous to the variability of
GDP. In Panel 1 of the table we first report several regressions where we relate
our Struc variable to variables that measure the quality of a country’s legal and
regulatory environment. In regression 1 we see that Struc is positively related to
Srights (measuring the protection of shareholders rights) and Account (measur-
ing the quality of accounting standards). In regressions (2) through (4) of panel
1 we include either Law (measuring the rules of law) and Crights (measuring the
protection of creditor rights). Neither of these variables is statistically signifi-
cant in regressions (2) through (4). On the basis of these regressions, we decide
to use Srights and Account as instruments for Struc in a regression equivalent
to regression (1) in Panel 4 of Table 2. The result is represented in panel 2
of Table 3. We see that the Struc variable remains negative and statistically
significant.
To conclude, we present regressions analogous to those in Table 2 with the

difference that the time period, over which the variance of the GDP growth rate
is computed, is halved or made a third of the overall time period. The number of
observations in these regressions, as seen in Tables 4 and 5, increases by about a
factor 2 and 3, respectively. The regressions in these table largely mirror those in
Table 2.16 Overall, we conclude that particularly stock market development, and
less strongly credit market development are conducive to reducing the variability
of the growth rate of GDP. Consistent with these observations, the variability
of the growth rate of GDP is negatively related to the development of the stock
market relative to the credit market.

4.3 Evidence on economic downturns

In this subsection we present regressions along the lines of (11) where the de-
pendent variable is the Downturn variable. As seen in Table 6, Panel 1, Cred-
Priv enters the Tobit regressions with negative and significant coefficients, while
Mcap enters with positive and significant coefficients. This suggests that credit
market development increases the probability and severity of economic down-
turns, while conversely stock market development reduces the likelihood and

16Replacing Mcap with Capital in these panel regressions yields similar results.
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size of economic downturns.17 Note that the regressions in Table 6 include the
explanatory variable mv5_GDPg, which is the average of the GDP per capita
growth rate of the previous five years. We add this control variable as we expect
fast-growing countries to have a lower probability of an economic downturn with
negative growth. Not surprisingly, we find a positive and significant coefficient
for this control variable confirming that fast-growing countries are less likely
to face economic downturns. Further, economic downturns appear to be more
likely in countries with large government consumption, unstable private capital
flows, high inflation and unstable exchange rates, while member countries of the
OECD appear to be relatively immune to economic downturns.
Again allowing for a nonlinear effect of the CredPriv variable, the regressions

in Panel 2 of Table 6 include a squared CredPriv variable. This squared CredPriv
variable turns out not to be statistically significant. Finally, the regressions in
Panel 3 of Table 6 substitute the Struc variable for the individual CredPriv and
Mcap variables. In all four regressions the Struc variable enters with positive
and significant coefficients. This provides evidence that countries with stock
market based financial systems are relatively unlikely to experience negative
economic growth, and if the negative economic growth does occur, the size is
relatively small.
In summary, we find evidence that countries with well-developed credit mar-

kets are more likely to suffer negative growth, while countries with well devel-
oped equity markets are less likely to experience negative GDP growth. Consis-
tent with this, countries with relatively well developed stock markets (relative
to credit markets) appear to face less likely and smaller economic downturns.

5 Conclusions
Our theoretical model suggests that countries with a relatively heavy reliance on
debt finance of companies may experience a more variable GDP and at the same
time are more likely to be confronted with relatively severe economic downturns.
Our empirical results are largely supportive of the model. Specifically, we find
that (i) stock market development can be effective at reducing the GDP growth
rate volatility, while credit market development has a less clear role in affecting
GDP variability as it matters only non-linearly, and (ii) stock market develop-
ment reduces the likelihood and size of economic downturns defined as episodes
of negative growth, while the opposite is found for credit market development,
and (iii) countries with a relatively stock market based financial structure ap-
pear to experience a less variable GDP and at the same time a lower probability
of sizeable negative economic growth. These findings confirm that it is inap-
propriate to investigate how macroeconomic volatility depends only on credit
market or stock market development.

17The estimated parameters of theTobit model have a double interpretation. They repre-
sent the impact of a change in independent variables on the probability of having non-zero
dependent values as well as the impact of this change on the level of the non-zero dependent
variable. Both effects have the same sign (see Verbeek, 2002, chapter 7).
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Our results suggest that policy makers may do well to promote stock market
development in order to achieve higher macroeconomic stability. In contrast,
Levine (2002) concludes that financial structure does not help to explain (aver-
age) long-term economic growth. In fact, he takes a neutral stance as to whether
policy makers should favor a stock market or bank-based financial structure.
Others (Allen and Gale, 1999; and Christensen and Drejre, 1998) more sub-
tly argue that some financial structures may be better at facilitating particular
types of growth in particular types of countries. For developing countries, for ex-
ample, a bank-based financial structure may be better at stimulating economic
growth. If policy makers in developing countries believe this, then they are faced
with a trade-off between faster economic growth (through a more bank-based
financial structure) and more economic stability (through a more stock market
based financial structure).
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6 Appendix

A Proofs

The optimal debt ratio
Equation (8) is equivalent to minimizing αdγ+αe(1−γ)+β γ2(1+r)2

2η2 subject

to 0 ≤ γ ≤ 1 and to r − r0 =
γ2(1+r)3

6η2 + αd + β γ(1+r)2

2η2 . This objective can be
stated as the following Lagrangian

L(γ, r,m) = αdγ + αe(1− γ) + β
γ2(1 + r)2

2η2
+m[r − r0 −

γ2(1 + r)3

6η2

−αd − β
γ(1 + r)2

2η2
]− k1γ − k2(1− γ)

k1γ = 0, k1 ≥ 0, γ ≥ 0

k2(1− γ) = 0, k2 ≥ 0, 1− γ ≥ 0
with first order conditions

−(αe − αd) +
β(1 + r)2γ

η2
−mβ

(1 + r)2

2η2
−mγ

(1 + r)3

3η2
− k1 + k2 = 0

β
γ2(1 + r)

η2
+m−mβ

γ(1 + r)

η2
−mγ2

(1 + r)2

2η2
= 0

r − r0 =
γ2(1 + r)3

6η2
+ αd + β

γ(1 + r)2

2η2

If we assume k1 > 0, then we have γ = 0 and therefore k2 = 0. This implies
k1 = (αd − αe) −mβ (1+r)

2

2η2 < 0, which yields a contradiction. Hence, k1 = 0.
With k1 = 0, if k2 > 0, then γ = 1.In this case, we can solve from the first
order conditions for (k2,m, r) without a contradiction. Thus it is possible that
optimally γ = 1.
Next, we assume there is an optimal interior solution for γ. Plugging k1 = 0

and k2 = 0 into the first order conditions, we can solve for γ and r as follows,

γ1,2 =

2[±((αe − αd)
2η2 − β2(1 + r0 + αd)

2)
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2

+β3(1 + r0 + αd)
3]

3(αe − αd)3η2(1 + r0 + αd)2

(12)
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and

r1,2 =

−3β2(1− r0 − αd)(1 + r0 + αd)
2 − 2(αe − αd)

2η2(1 + 3r0 + 3αd)

±3β(1 + r0 + αd)
2
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2

6β2(1 + r0 + αd)2 − 4(αe − αd)2η2

(13)
where in case of subscript 1 (2) we have ± = + (± = −) in (12) and (13).
Next, we can calculate out γ1 ∗ r1 and γ2 ∗ r2 :

γ1 ∗ r1 =
2(αe − αd)η

4[6β2r0(1 + r0 + αd)
2 + (αe − αd)

2η2(1 + 3r0 + 3αd)
2]

3η2(1 + r0 + αd)

and

γ2 ∗ r2 = −

3β(αe − αd)
2η2(1 + r0 + αd)

2 + 2β3(1 + r0 + αd)
3

+[(αe − αd)
2η2(1 + 3r0 + 3αd)

+2β2(1 + r0 + αd)
2]
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2

3(αe − αd)3η2(1 + r0 + αd)

Since αe > αd we find that γ1 ∗ r1 is positive, while γ2 ∗ r2 is negative. This
proves that γ2 and r2 have opposite signs which is not possible. Therefore, the
optimal debt ratio γ∗ is given by γ1.

Proposition 1
Proof. It can be easily proven that ∂γ∗

∂β < 0, ∂γ∗

∂(αe−αd) > 0, ∂γ∗

∂η > 0, and
∂γ∗

∂r0
< 0. For example,

∂γ∗

∂β
=

2β(1 + r0 + αd)[(αe − αd)
2η2 + β2(1 + r0 + αd)

2

−β(1 + r0 + αd)
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2]

−(αe − αd)3η2
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2

Since the expression within brackets in the nominator is positive and the
denominator is negative, we have ∂γ∗

∂β < 0.

Proposition 2
Proof. It can be proven, for example, that

∂γ∗(1 + r∗)/η

∂η
=

β(1 + r0 + αd)[β(1 + r0 + αd)−
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2]

−(αe − αd)η2
q
2(αe − αd)2η2 + β2(1 + r0 + αd)2

Since the expression within brackets in the nominator is negative and the de-
nominator is negative, we have ∂γ∗(1+r∗)/η

∂η > 0.
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B Variable definitions and sources

• Macroeconomic variables (Source: World Development Indicators, World
Bank, 2003)

sd_GDPg_pc: Standard deviation of the GDP per capita growth rate over
certain periods between 1960 and 2002.
Downturn: The GDP per capita growth rate, if negative, and zero otherwise

(1960-2002).
GovConsump: General government final consumption expenditure as per-

cent of GDP. It includes all government current expenditures for purchases of
goods and services and compensation of employees (1960-2002).
Inflation: Annual growth rate of the GDP deflator (1960-2002).
Trade: The sum of exports and imports of goods and services as percent of

GDP (1960-2002).
sd_PrivCapFlow: Standard deviation of net capital flows as percent of GDP

over certain periods between 1960 and 2002. Net private capital flows consist of
private debt (commercial bank lending, bonds, and other private credits) and
non-debt flows (FDI and portfolio equity investment) (1960-2002).
e_change: Absolute value of real effective exchange rate change in percent.

The real effective exchange rate is the nominal effective exchange rate (a mea-
sure of the value of a currency against a weighted average of several foreign
currencies) adjusted for price or cost changes (1960-2002).

• Financial system development and structure indicators (Source: Beck,
Thorsten, Asli Demirguc-Kunt and Ross Levine (2000))

CredPriv : Claims on private sector by deposit banks as a share of GDP
(1960-1997).
Mcap: Stock market capitalization as a share of GDP (1960-1997).
PriBonCap: Private bond market capitalization to GDP (1990-1997).
LongPriDe: Long-term Private Debt Issues to GDP (1980-1997).
Capital: Sum of Mcap, PriBonCap, and LongPriDe.
Struc: Financial structure defined as stock market capitalization divided by

private sector claims of deposit banks (Mcap / CredPriv) over the same period
(1960-1997).

• Institutional variables (Source: La Porta et al. (1996) apart from OECD
variable).

Srights: Anti-director rights. An index aggregating shareholder rights. The
index ranges from 0 to 5. The higher the number, the more minority sharehold-
ers are protected.
Crights: Creditor rights. An index aggregating creditor rights. The index

ranges from 0 to 4. A higher number means more protection to creditors.
Law: Rule of law. Assessment of the law and order tradition in a country

produced by the country risk rating agency International Country Risk (ICR).
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Average of the months of April and October of the monthly index between 1982
and 1995. Scale from 0 to 10, with lower scores for less tradition of law and
order .
Account: Accounting standard. Index created by examining and rating com-

panies’ 1990 annual reports on their inclusion or omission of 90 items. A higher
number corresponds to a higher accounting standard.
OECD: Dummy variable, equal to one if a country is a member of the OECD

and to zero otherwise
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Figure 1: The effects of increasing β on output volatility
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Table 1. Summary statistics
Variables # Obs. Mean Std. Dev. Min. Max.

Country 1 175
Year 1960 2002

sd_GDPg_pc 175 5.81 4.25 0.51 26.55
Downturn 6015 -1.33 3.648 -52.10 0

CredPriv 5333 34.69 31.16 0.66 203.16
MCap 1653 37.07 51.25 0 531.26
PriBonCap 281 20.89 22.99 0 110.78
LongPriDe 498 2.54 3.60 0 18.40
Capital 128 79.68 61.28 6.54 317.46
Stuc 1569 .61 .64 0.00 6.58

GovConsump 5591 15.98 7.08 2.58 76.22
Inflation 6034 17.37 58.21 -55.82 975.93
Trade 5713 71.63 43.03 1.53 296.02
sd_PriCapFlow 134 3.94 4.09 0.21 33.31
e_change 2021 11.19 40.19 0.00 785.06
OECD 9065 0.14 0.35 0 1

Srights 49 3.00 1.31 0 5
Crights 47 2.30 1.37 0 4
Law 91 3.45 1.58 0.86 6
Account 41 60.93 13.40 24 83

Notes: For variable definitions, see the appendix. sd_GDPg_pc (sd_PrivCapFlow)
is standard deviation of the GDP per capita growth rate (net capital flows as
percent of GDP) over the whole period between 1960 and 2002.
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Table 2. Finance and GDP growth rate volatility

Panel 1. Financial development indicators as explanatory variables
(1) (2) (3) (4)

CredPriv -0.003(0.017) 0.007(0.024) 0.030(0.025) 0.040*(0.027)
Mcap -0.014*(0.011) -0.034**(0.015) -0.031**(0.015) -0.028**(0.014)
GovConsump 0.080*(0.060) 0.220**(0.095) 0.183**(0.108) -0.029(0.129)
Trade 0.014***(0.006) -0.016(0.014) -0.008(0.015) 0.024(0.020)
OECD -2.210***(0.600) -1.675**(0.778) -1.501**(0.695) -1.207*(0.780)
sd_PrivCapFlow 0.808***(0.248) 0.559**(0.272) 0.066(0.276)
Inflation 0.024***(0.008) 0.035***(0.011)
e_change 0.019*(0.013)
Const. 3.578***(0.852) 1.198(1.126) 0.546(1.046) 1.834(1.426)
# Obs. 108 72 72 37

Panel 2. Financial development indicators as explanatory variables with a
squared credit term

(1) (2) (3) (4)
CredPriv -0.044(0.039) -0.135***(0.049) -0.081**(0.044) -0.064(0.073)
CredPriv(square) 0.0003*(0.0002) .0019***(0.001) .0014***(.0006) .0012*(.0008)
Mcap -0.015*(0.011) -0.040***(0.013) -0.036**(0.015) -0.036***(0.011)
GovConsump 0.109**(0.064) 0.222**(0.098) 0.191**(0.110) -0.003(0.123)
Trade 0.013**(0.006) -0.013(0.013) -0.008(0.014) 0.023(0.019)
OECD -2.000***(0.681) -1.377**(0.758) -1.312**(0.702) -1.258*(0.788)
sd_PrivCapFlow 0.780***(0.223) 0.588**(0.259) 0.209(0.288)
Inflation 0.020***(0.008) 0.028***(0.009)
e_change 0.015(0.017)
Const. 4.037***(0.943) 2.986**(1.337) 2.015**(1.151) 3.015*(2.020)
# Obs. 108 72 72 37
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Panel 3. Replacing the equity indicator,Mcap, by a broader equity indicator,
Capital

(1) (2)
CredPriv 0.005(0.009) 0.016(0.038)
CredPriv(square) -0.000(0.000)
Capital -0.008*(0.005) -0.008**(0.005)
GovConsump 0.129***(0.034) 0.146***(0.054)
Trade 0.002(0.004) 0.002(0.004)
OECD -1.421**(0.712) -1.428***(0.707)
Const. 6.356***(0.813) 6.266***(0.870)
# Obs. 26 26

Panel 4. Financial structure as explanatory variable
(1) (2) (3) (4)

Struc -0.505(0.400) -1.023**(0.445) -0.816**(0.456) -1.309*(0.928)
GovConsump 0.101*(0.065) 0.238**(0.101) 0.199**(0.113) 0.008(0.121)
Trade 0.009**(0.005) -0.017(0.015) -0.011(0.017) 0.020(0.021)
OECD -2.692***(0.453) -1.690**(0.725) -1.306**(0.600) -0.928*(0.640)
sd_PrivCapFlow 0.781***(0.275) 0.603**(0.329) 0.171(0.290)
Inflation 0.022**(0.008) 0.032***(0.010)
e_change 0.025**(0.013)
Const. 3.592***(0.788) 1.385*(0.855) 1.229*(0.850) 2.565**(1.393)
# Obs. 108 72 72 37

Notes: The dependent variable is the variance of the per capita GDP growth
rate. *, **, and *** denote statistical significance at the 10, 5, and 1 percent
confidence levels. Number in parentheses is standard error. For variable defini-
tions, see the appendix
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Table 3. Finance structure and GDP growth rate volatility: instrumental
variables estimation
Panel 1. Institutional determinants of financial structure

(1) (2) (3) (4)
Srights 0.126***(0.046) 0.145***(0.046) 0.116***(0.047) 0.113**(0.051)
Account 0.012***(0.004) 0.016***(0.005) 0.015***(0.005)
Law 0.023(0.033) -0.049(0.038) -0.048(0.039)
Crights 0.031(0.039)
Const. -0.380*(0.228) 0.218(0.180) -0.337*(0.223) -0.387*(0.245)
# Obs. 40 48 40 39

Panel 2. GDP growth rate volatility with instrumental variables
with IV

Struc -0.362*(0.272)
GovConsump -0.081***(0.028)
Trade -0.000(0.003)
OECD -1.231***(0.383)
Const. 5.458***(0.601)
# Obs. 39

Notes: Dependent variables are financial structure and the variance of the
per capital GDP growth rate, respectively, in the two panels. Srights and Ac-
count are used as instruments in Panel 2. *, **, and *** denote statistical
significance at the 10, 5, and 1 percent confidence levels. Number in parenthe-
ses is standard error. For variable definitions, see the appendix
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Table 4. Finance and GDP growth rate volatility: panel results with two
time periods

Panel 1. Financial development indicators as explanatory variables
(1) (2) (3) (4)

CredPriv -0.011(0.010) -0.022(0.018) 0.005(0.017) -0.011(.019)
Mcap -0.011*(0.008) -0.014(0.012) -0.020**(0.012) -0.006(.012)
GovConsump 0.023(0.035) 0.078*(0.055) 0.044(0.051) 0.012(.099)
Trade 0.017***(0.005) 0.003(0.011) 0.012(0.011) 0.026**(.015)
OECD -1.534***(0.416) -0.848**(0.481) -0.652**(0.370) -0.554(.649)
sd_PrivCapFlow 0.725***(0.222) 0.444**(0.214) 0.056(.252)
Inflation 0.028***(0.006) 0.029***(.010)
e_change 0.008(.013)
Const. 3.797***(0.597) 2.258(0.815) 1.331*(0.816) 2.068*(1.565)
# Obs. 149 90 90 45

Panel 2. Financial development indicators as explanatory variables with a
squared credit term

(1) (2) (3) (4)
CredPriv -0.043**(.024) -0.094***(0.039) -0.081**(0.044) -0.064(0.073)
CredPriv(square) .0002**(.0001) .0008**(.0003) .0014***(.0006) .0012*(.0008)
Mcap -0.013*(.008) -0.026**(0.013) -0.036**(0.015) -0.036***(.011)
GovConsump 0.042(.036) 0.104**(0.057) 0.191**(0.110) -0.003(0.123)
Trade 0.017***(.005) 0.002(0.010) -0.008(0.014) 0.023(0.019)
OECD -1.363***(.468) -0.643*(0.451) -1.312**(0.702) -1.258*(0.788)
sd_PrivCapFlow 0.691***(0.217) 0.588**(0.259) 0.209(0.288)
Inflation 0.020***(0.008) 0.028***(.009)
e_change 0.015(0.017)
Const. 4.169***(.666) 3.240***(1.027) 2.015**(1.151) 3.015*(2.020)
# Obs. 149 90 90 45
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Panel 3. Financial structure as explanatory variable
(1) (2) (3) (4)

Struc -0.529*(0.375) -0.513*(0.364) -0.698**(0.339) -1.165*(0.778)
GovConsump 0.030(0.036) 0.088*(0.058) 0.048(0.051) -0.001(0.098)
Trade 0.012***(0.005) 0.001(0.012) 0.012(0.013) 0.029**(0.015)
OECD -2.160***(0.343) -0.921**(0.510) -0.616**(0.346) -0.452(0.606)
sd_PrivCapFlow 0.659***(0.232) 0.407*(0.252) -0.024(0.243)
Inflation 0.030***(0.006) 0.036***(.010)
e_change 0.021**(0.010)
Const. 3.761***(0.588) 1.884***(0.666) 1.499***(0.614) 1.970*(1.387)
# Obs. 149 90 90 45

Notes: The dependent variable is the variance of the per capita GDP growth
rate. *, **, and *** denote statistical significance at the 10, 5, and 1 percent
confidence levels. Number in parentheses is standard error. For variable defini-
tions, see the appendix.
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Table 5. Finance and GDP growth rate volatility: panel results with three
time periods

Panel 1. Financial development indicators as explanatory variables
(1) (2) (3) (4)

CredPriv -0.012(0.010) -0.022*(0.017) 0.008(0.014) -0.002(0.014)
Mcap -0.009*(0.007) -0.015*(0.010) -0.020**(0.010) -0.015*(0.009)
GovConsump 0.026(0.037) 0.099**(0.053) 0.061(0.048) 0.068(0.077)
Trade 0.017***(0.005) 0.002(0.011) 0.010(0.012) 0.022**(0.011)
OECD -1.342***(0.406) -0.478(0.555) -0.305(0.360) -0.273(0.559)
sd_PrivCapFlow 0.828***(0.208) 0.506**(0.222) 0.254(0.224)
Inflation 0.033***(0.006) 0.034***(0.008)
e_change 0.047***(0.013)
Const. 3.573***(0.614) 1.578**(0.778) 0.654(0.714) -0.220*(1.034)
# Obs. 190 107 107 49

Panel 2. Financial development indicators as explanatory variables with a
squared credit term

(1) (2) (3) (4)
CredPriv -0.048**(0.023) -0.084***(0.034) -0.022(0.030) -0.002(0.040)
CredPriv(square) .0002**(.0001) .0007***(.0003) .0003*(.0002) .0000(.0003)
Mcap -0.011*(0.007) -0.026**(0.011) -0.024**(0.011) -0.015*(0.011)
GovConsump 0.047(0.039) 0.125***(0.052) 0.075*(0.046) -0.067(0.074)
Trade 0.017***(0.005) 0.000(0.010) -0.008(0.011) 0.022**(0.010)
OECD -1.156***(0.453) -0.327(0.520) -0.249(0.355) -0.273(0.560)
sd_PrivCapFlow 0.812***(0.208) 0.519***(0.222) 0.254(0.243)
Inflation 0.031***(0.006) 0.034***(0.007)
e_change 0.047***(0.014)
Const. 4.005***(0.684) 2.523***(0.993) 1.132(0.952) 0.221(1.734)
# Obs. 190 107 107 49
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Panel 3. Financial structure as explanatory variable.
(1) (2) (3) (4)

Struc -0.547*(0.378) -0.588*(0.430) -0.682**(0.387) -1.413**(0.803)
GovConsump 0.032(0.037) 0.113**(0.056) 0.066*(0.048) 0.059(0.078)
Trade 0.012***(0.005) -0.00(0.013) 0.009(0.013) 0.025**(0.012)
OECD -2.000***(0.352) -0.465(0.588) -0.254(0.339) -0.169(0.536)
sd_PrivCapFlow 0.743***(0.227) 0.476**(0.253) 0.153(0.212)
Inflation 0.035***(0.006) 0.038***(0.008)
e_change 0.048***(0.013)
Const. 3.509***(0.604) 1.196**(0.642) 0.909**(0.550) 0.286*(0.921)
# Obs. 190 107 107 49

Notes: The dependent variable is the variance of the per capita GDP growth
rate. *, **, and *** denote statistical significance at the 10, 5, and 1 percent
confidence levels. Number in parentheses is standard error. For variable defini-
tions, see the appendix.
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Table 6. Finance and economic downturns: the Tobit model

Panel 1. Financial development indicators as explanatory variables
(1) (2) (3) (4)

CredPriv -0.016**(0.008) -0.060***(0.017) -0.065***(0.017) -0.066***(0.022)
Mcap 0.016**(0.008) 0.069***(0.021) 0.067***(0.021) 0.072***(0.027)
mv5_GDPg 0.891***(0.085) 0.853***(0.105) 0.792***(0.104) 0.802***(0.146)
GovConsump -0.047*(0.035) -0.170***(0.067) -0.196***(0.067) -0.159*(0.119)
Trade 0.003(0.006) 0.009(0.011) 0.010(0.011) 0.010(0.020)
OECD 1.852***(0.474) -0.878(0.979) -0.757(0.967) 3.785*(2.025)
sd_PrivCapFlow -0.155*(0.102) -0.148*(0.101) -0.096(0.139)
Inflation -0.012***(0.004) -0.009**(0.005)
e_change -0.021*(0.013)
Const. 2.491***(0.666) 5.704***(1.103) 6.513***(1.151) 5.321***(1.965)
χ2 test 141.64*** 87.51*** 94.10*** 56.06***
Log-likelihood -975.50 -554.46 -550.60 272.40
# Countries 88 56 56 30
# Obs. 1064 520 520 224
#uncensored 239 137 137 73

Panel 2. Financial development indicators as explanatory variables with a
squared credit term

(1) (2) (3) (4)
CredPriv -0.028*(0.019) -0.040(0.035) -0.055*(0.035) -0.085*(0.067)
CredPriv_squa 0.000(0.000) -0.000(0.000) -0.000(0.000) 0.000(0.001)
Mcap 0.016**(0.008) 0.071***(0.021) 0.068***(0.021) 0.067**(0.032)
mv5_GDPg 0.896***(0.085) 0.854***(0.105) 0.793***(0.104) 0.799***(0.147)
GovConsump -0.039(0.037) -0.177***(0.068) -0.199***(0.068) -0.158*(0.119)
Trade 0.002(0.006) 0.009(0.011) 0.010(0.011) 0.009(0.020)
OECD 1.874***(0.474) -0.848(0.980) -0.743(0.968) 3.808**(2.026)
sd_PrivCapFlow -0.156*(0.102) -0.149*(0.101) -0.098(0.139)
Inflation -0.012***(0.004) -0.009**(0.005)
e_change -0.021*(0.013)
Const. 2.632***(0.704) 5.392***(1.191) 6.347***(1.253) 5.683***(2.332)
χ2 test 142.94*** 87.64*** 94.06*** 56.21***
Log-likelihood -975.36 -554.25 -550.55 -272.36
# Countries 88 56 56 30
# Obs. 1064 520 520 224
#uncensored 239 137 137 73
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Panel 3. Financial structure as explanatory variable.
(1) (2) (3) (4)

Struc 1.422***(0.474) 3.222***(0.894) 3.072***(0.882) 3.543***(1.323)
mv5_GDPg 0.869***(0.084) 0.815***(0.104) 0.762***(0.105) 0.763***(0.147)
GovConsump -0.060**(0.035) -0.177***(0.067) -0.200***(0.067) -0.183*(0.118)
Trade 0.001(0.006) 0.004(0.011) 0.005(0.011) 0.006(0.019)
OECD 1.573***(0.429) -0.569(0.978) -0.424(0.970) 4.267***(2.050)
sd_PrivCapFlow -0.213**(0.100) -0.212**(0.099) -0.172(0.140)
Inflation -0.010**(0.004) -0.006(0.005)
e_change -0.018*(0.013)
Const. 1.824***(0.647) 3.945***(1.016) 4.556***(1.058) 3.304***(1.941)
χ2 test 145.00*** 84.34*** 88.98*** 52.12***
Log-likelihood -973.55 -555.27 -552.81 274.27
# Countries 88 56 56 30
# Obs. 1064 520 520 224
#uncensored 239 137 137 73

Notes: The dependent variable is the Downturn variable. *, **, and *** de-
note statistical significance at the 10, 5, and 1 percent confidence levels. Number
in parentheses is standard error. For variable definitions, see the appendix.
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