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Abstract

This paper provides evidence that financial openness is an important determinant
of growth rate asymmetry in emerging markets. I exploit exogenous shocks to financial
flows and examine the impact of equity market liberalization on the skewness of output
growth for 93 countries during the 1973-2009 period. I show that opening the economy
to foreign portfolio investment results in a substantially higher negative skewness of
output growth. This result obtains with equal strength in the aggregate data and in the
sectoral data, and it is disproportionately stronger in sectors that require more external
finance. The increase in the negative skewness of output growth after liberalization
is mostly driven by an increase in the negative skewness of investment, TFP, and
employment growth. Finally, the skewness effect of financial openness is stronger in
countries which experienced a banking crisis after liberalization.
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1 Introduction

This paper presents evidence that credit constraints are an important determinant of growth

rate asymmetry in emerging markets. I exploit shocks to the availability of external finance

and study the impact of equity market liberalization on the negative skewness of output

growth. Using a sample of 93 countries, I find that over the 1973-2009 period countries that

became financially open experienced a large increase in the negative skewness of GDP growth

relative to otherwise similar countries that remained closed to foreign portfolio investment.

Figure 1 illustrates the main result of the paper. It shows that over this period, the skewness

of GDP growth declined globally. However, while for the countries that did not liberalize

their stock markets, average GDP growth skewness declined from -0.0004 in 1991 (the median

liberalization year in the sample) to -0.1913 15 years later, for the countries that opened

their markets to foreign portfolio investment during the sample period, average GDP growth

skewness declined from -0.0930 in the liberalization year to -0.8513 15 years later.

This result is important in at least two ways. First, it is well-known that the behavior

of macroeconomic aggregates such as output and investment exhibits an asymmetric growth

pattern: booms are generally gradual and long-lasting, with growth rates not far from trend,

while downturns are generally sharp, with growth rates far below trend for a short period

of time (see Neftci, 1984; Hamilton, 1989; Diebold and Rudebusch, 1990; Morley and Piger,

2012). Most theoretical mechanisms proposed to explain this pattern rely on a learning

process in which either bad signals are more extreme than good signals, or signals are less

noisy during booms.1 This view, however, abstracts from market frictions that may arise

from agency problems, leading to an amplification of fundamental shocks in the presence of

binding borrowing constraints. For example, credit frictions can amplify the effects of credit

shocks on asset prices and these effects can be transmitted across countries in a financially

integrated world (Caballero and Krishnamurthy, 2001; Gertler et al., 2007; Mendoza and

Quadrini, 2010). This mechanism implies that while growth rate asymmetry in itself may

1See Van Nieuwerburgh and Veldkamp (2006) for a thorough review.
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be hardwired in the business cycle for reasons unrelated to properties of credit markets,

its evolution over time may be intimately related to changes in the availability of external

finance. My paper is a first empirical test of the empirical link between credit constraints

and business cycle asymmetry.

Second, since 1980 many emerging markets have lifted restrictions on cross-border finan-

cial transactions. Consequently, economic research has focused intensely in recent years on

the effect of financial openness on output growth rates. The evidence shows that financial

liberalization is associated, causally, with better prospects for future growth (e.g., Bekaert

et al., 2001, 2005; Quinn and Toyoda, 2008; Gupta and Yuan, 2009). However, while there is

strong evidence that shocks to trend growth are the primary source of fluctuations in emerg-

ing markets, as opposed to symmetric transitory fluctuations around the trend (Aguiar and

Gopinath, 2007), my paper is the first attempt to link empirically the process of financial

liberalization to growth rate asymmetry. Understanding this link seems crucial in designing

appropriate policies - especially in emerging economies that have recently opened their mar-

kets to foreign portfolio investments - to simultaneously reduce the severity of macroeconomic

contractions and to speed up the return to trend growth in their wake.

My evidence suggests that equity market liberalization has a significant negative effect on

the skewness of GDP growth. This is true after conditioning on a large set of time-varying

country factors, on time trends, and on country fixed effects. Furthermore, liberalization has

the same effect on the growth rate asymmetry of sectoral value added growth, particularly

in sectors which rely on external finance for technological reasons. The results survive a

propensity score matching procedure where the control group of countries is reduced to

the closest one based on pre-liberalization observables, and a battery of robustness tests

that account for the fact that financial openness may be a part of a broader program of

development. I find tentative evidence that the effect is realized through an increase in the

severity of banking crisis-driven recessions. The increase in the negative skewness of output

growth is primarily realized through a more negatively skewed distribution of investment,
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TFP, and employment growth. Finally, the negative effect of equity market liberalization on

growth rate asymmetry is larger in countries that are more open to trade, suggesting that

open countries may be exposed to the twin risks of capital outflows and terms of trade risk.

My paper contributes to a large literature on the effect of financial openness on macroeco-

nomic volatility. Stiglitz (2000), Kose et al. (2006), and Levchenko et al. (2009) argue that

foreign capital increases volatility both in the financial markets and in the real economy.

Others (e.g., Easterly et al., 2001) find no effect of financial openness on macroeconomic

volatility, or even a negative effect on consumption volatility (Bekaert et al., 2006).2 My

contribution relative to the latter studies is to look at the effect of financial openness on the

asymmetric (skewness) rather than the symmetric (variance) component of economic fluc-

tuations. In that sense, this paper is most closely related to two recent papers which study

the link between credit markets and the asymmetry of economic variables. Ranciere et al.

(2008) develop a model of financial liberalization with limited contract enforcement where

systemic risk taking reduces the effective cost of capital and relaxes borrowing constraints.

This allows greater investment and generates higher long-term growth, but it raises the

probability of a sudden collapse in financial intermediation when a crash occurs. While the

authors test empirically the link between long-term growth and financial fragility, proxied

by the skewness of credit growth, my paper presents the first direct test of the link between

financial openness and the skewness of output growth. More closely related is the paper by

Ordonez (2012) who argues that the asymmetry of economic variables is stronger in countries

with less developed financial systems, because these have greater financial frictions, as cap-

tured in his model by higher monitoring and bankruptcy costs. While in his paper financial

development reduces the negative skewness of lending rates and subsequently output growth

by improving monitoring, my results imply that financial openness increases the negative

skewness of output growth, for instance, by increasing the frequency and severity of banking

crisis-driven recessions.
2For a comprehensive review of the literature on the volatility effects of financial liberalization, see Kose

et al. (2006) and Henry (2007), among others.
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My work is also related to a strand of literature which links financial openness to sudden

stops, capital flights, and crises in emerging markets. A number of influential contributions

to this literature build on financial accelerator-type mechanisms to model international finan-

cial contagion. In these models, credit constraints amplify the shocks that originate in one

country and then spread to another country (see Caballero and Krishnamurthy, 2001; Men-

doza and Smith, 2006; Caballero et al., 2008; Mendoza et al., 2009; Mendoza and Quadrini,

2010). In addition, various open economy real business cycle theory models have proposed

mechanisms for why opening the country’s financial markets to foreign investment may in-

crease the probability of a collapse in domestic production following a sudden loss of access

to international capital markets (Mendoza, 1991; Calvo and Mendoza, 1996; Arellano and

Mendoza, 2002). My paper can be viewed as an empirical test of the latter models, with

negative output skewness serving as an empirical proxy for sharp and large contractions.

The paper proceeds as follows. Section 2 describes the data. Section 3 presents the

empirical methodology and reports the main results, alongside a battery of robustness tests.

Section 4 concludes.

2 Data

To examine the effect of financial openness on output growth asymmetry I combine data on

equity market liberalization, output growth at the aggregate and sectoral level, and external

dependence by sector. I also employ a number of control variables. This section describes

the data I use.

2.1 Financial openness

The literature on financial openness uses various measures of de jure liberalization. Quinn

(1997), Bekaert et al. (2005), and Kaminsky and Schmukler (2008), among others, have

dated various liberalization events pertinent to capital accounts, credit markets, and equity
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markets. In this paper, I use the Bekaert et al. (2005) classification of equity market

liberalization events. In their dataset, liberalization events are available for 95 countries

starting in 1980. However, I extend the data back to 1973 using the Kaminsky and Schmukler

(2008) taxonomy of equity market liberalization events for countries which liberalized their

stock markets between 1973 and 1980 and so are treated as open by Bekaert et al. (2005).

In addition to the offi cial year of equity market reform, Bekaert et al. (2005) provide data

on the intensity of liberalization. This is a purely cross-sectional variable which captures the

ratio of International Finance Corporation (IFC) investable to global market capitalization.

It varies between 0 and 1 where a ratio of 1 implies no foreign ownership restrictions.

I use two main proxies for the effect of financial openness on output growth rate asymme-

try. First, I construct a variable Liberalized, a dummy which equals 1 in the year of and all

years after an offi cial liberalization event. Second, I generate a variable Liberalization inten-

sity, an interaction between Liberalized (which varies across countries and over time) and the

IFC-related variable on foreign ownership restrictions (which only varies across countries).

This variable measures the proportion of domestic stocks that foreigners can invest in. Data

on both variables are summarized in Table 1.

2.2 Output growth

I obtain data on output growth from two sources. From the Penn World Tables, I obtain

data on real GDP growth rates (GRGDPCH) for the 95 countries in Bekaert et al. (2005)

for the period 1973-2009. I exclude Kuwait and Saudi Arabia for both of which data on

GDP growth only start in 1987. This results in a balanced panel of 93 countries. During

1973-2009, 45 countries opened to foreign equity flows, while 13 liberalized prior to 1973,

and 35 never removed stock market restrictions (see Table 1).

Next, I obtain data on value added growth at the sector level from the 2010 UNIDO

Industrial Statistics 2 Database. I use the version that reports data according to the 2-digit

level of ISIC Revision 3 classification. I restrict the sample period to 1973-2007 (2007 is the
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last year with data). The dataset contains data on 21 manufacturing sectors, as well as on

total manufacturing.3 Similar to Levchenko et al. (2009), I use the data reported in current

U.S. dollars and convert them into international dollars using the Penn World Tables.4 I

require that each sector contains data on at least 30 years, to make the analysis comparable

to the one where GDP growth data are used. This results in the exclusion of a number of

countries with patchy data on value added growth for most or all industries. The resulting

dataset for the sector-level analysis consists of 37 countries relative to the 93 countries used

in the aggregate-level analysis.

Data on GDP growth skewness, both pre- and post-liberalization (for non-liberalized

countries, the cut-off is set at the medium liberalization year for the sample, 1991), are

summarized in Table 1.

2.3 External financial dependence

Rajan and Zingales (1998) argue that the distribution of growth rates would be most sensitive

to financial development in industries which are "naturally" dependent on external finance.

Such "natural" dependence may arise due to variations in the scale of projects, gestation

period, the ratio of hard vs. soft information, the ratio of tangible vs. intangible assets,

follow-up investments, etc. In the sector-level analysis, I use the measure of external financial

dependence originally proposed by Rajan and Zingales (1998) for SIC 3-digit industries and

later adapted by Cetorelli and Strahan (2006) for SIC 2-digit industries. The benchmark is

defined as the industry median value of the sum across years of total capital expenditures

minus cash flow from operations, divided by capital expenditures, for mature Compustat

firms.5

3Data are not available for two additional industries, Motor vehicles, trailers, semi-trailers, and Recycling.
4The exact mechanism is as follows. Using the variable name conventions from the Penn World Tables,

this deflation procedure involves multiplying the nominal U.S. dollar value by (100 / P) * (RGDPL / CGDP)
for output to obtain the deflated value. See Levchenko et al. (2009) for more details.

5The exact procedure involves subtracting from the sum across years of total capital expenditures (Com-
pustat item #128) the cash flow from operations, i.e., revenues minus nondepreciation costs (Compustat
item #110) for each firm in Compustat, and then taking the median industry value as the benchmark.
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The median of external finance dependence across all 21 sectors is 0 and external de-

pendence ranges from -0.96 in industry "Leather and leather products" to 0.28 in industry

"Chemicals and allied products". In general, sectors with the greatest need for outside cap-

ital tend to be intensive in large up-front investments, such as professional and scientific

equipment, electric machinery, and sectors engaged in the extraction of natural resources.

On the other hand, sectors engaged in the production of non-ferrous metals, apparel, and

foods and beverages are among the least external finance dependent industries. Table 2

summarizes the sector-level data on external dependence.

2.4 Control variables

In addition, I employ a range of variables that control for other channels that may be

driving changes in growth rate asymmetry, both in the aggregate and in the sector-level data.

Countries with liberalized financial markets are usually more developed in a host of other

dimensions: they have higher income per capita, better institutions, and more developed

domestic financial markets, are more open to trade, and have larger governments. All of

these parallel macroeconomic circumstances may be affecting the skewness of output growth.

For example, trade openness may increase growth rate variability by exposing the economy

to terms of trade shocks (Rodrik, 1998); good institutions tend to mitigate macroeconomic

volatility (Acemoglu et al., 2003); out-of-trend credit growth may increase the probability of

crises (Kaminsly and Reinhart, 1999); a larger government sector may stabilize the business

cycle (Gali, 1994); and larger countries tend to have more diversified economies (Alesina

and Wacziarg, 1998). In order to account for all these parallel factors, I collect data on

institutional quality from Polity IV, on domestic credit to private institutions from Beck et

al. (2010), on inflation from the World Development Indicators, and on per-capita income,

government spending, population, and trade openness from the World Penn Tables.

I also account for the fact that the impact of some of these factors will vary across

industries. For example, financial development and diversification mechanisms should affect

7



more strongly industries with naturally high liquidity needs (Raddatz, 2006). Analogously,

trade openness will matter less for non-tradeable sectors than for tradeable ones. To control

for these industry channels, I use Raddatz’s (2006) measure of liquidity needs6 and the ratio

of imports and exports to total output from Di Giovanni and Levchenko (2009). In both

cases, I aggregate 3-digit industry benchmarks to the SIC 2-digit level. Table 2 summarizes

these sector-level controls.

For definitions of all variables included in the paper, alongside variable sources, see Ap-

pendix 1.

3 Financial liberalization and growth rate asymmetry

I take two estimation approaches to establish the impact of financial liberalization on growth

rate asymmetry. First, I employ a panel analysis using aggregate data on GDP growth and

controlling for time-variant country-level factors as well as for country fixed effects and time

trends. Second, I employ a panel analysis using sector-level data on value added growth and

controlling for the differential impact of time-variant country-level factors across industries,

as well as for country and industry fixed effects and time trends.

3.1 Aggregate data: Econometric specification

Denote the logarithmic growth in real GDP per capita for country i between year t and t+ 1

as gi,t+1. I define the asymmetric growth rate variability, Skewi,t+10, as the skewness of the

GDP growth rate estimated over 10 years, that is, with {gi,t+j } , j = 1, ..., 10.7 Then, I

6The exact procedure involves dividing the value of total inventories (Compustat item #3) by the value
of total sales (Compustat item #12) for each firm in Compustat, and then taking the median industry value
as the benchmark.

7The skewness of real GDP growth in country i during period t + 1, t + 10 is defined as Skewi,t+10 =

1
9

10∑
j=1

(gi,t+j−gi,t)
3

 1
9

10∑
j=1

(gi,t+j−gi,t)
2


3
2
. In both cases, gi,t+j corresponds to the realization of real output growth in country i

during year t+ j (variable GRGDPCH in the Penn Tables), and gi,t is average real output growth in country
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use a generalized difference-in-differences approach to test for the impact of liberalization on

skewness. My primary regression is specified as follows:

Skewi,t+10 = αQi,t + βLibi,t + γΨi,t + εi,t+10 (1)

Similar to standard growth and volatility regressions, Qi,t is a matrix of variables which

control for different levels of variability in the asymmetry of GDP growth across countries.

The coeffi cient of interest is the effect, β , of equity market liberalization (or of liberalization

intensity), denoted by Libi,t, on GDP growth asymmetry. Ψi,t denotes different combinations

of country and time fixed effects. There are two resulting samples of countries. In specifica-

tions with country fixed effects, only the 45 countries which liberalized their equity markets

during the sample period are used (sample I). In specifications without country fixed effects,

all 93 countries are used (sample II).

The empirical model is reminiscent of Bekaert et al. (2006) who estimate the impact of

liberalization on the standard deviation of consumption growth over 5-year periods. I focus

on 10-year instead of 5-year periods because higher moments can be calculated imprecisely

with too few observations, and I employ 37 years of data on GDP growth relative to the 18

years in Bekaert et al. (2006).8

The specification facilitates the exploration of the time-series dimension of growth rate

asymmetry, in addition to incorporating cross-country information. In particular, as in

Bekaert et al. (2006), I use overlapping data in order to maximize the time-series content of

the regression. The downside to that approach is that it introduces autocorrelation in the

residuals. In order to deal with the moving average component in the residuals by using the

Newey-West (1987) estimator. I allow for country and time fixed effects, and also correct for

country-specific heteroskedasticity.

i during period t+ 1, t+ 10.
8In order to maximize the time-series information in the data, I also use shorter time periods for part of

the sample. In particular, I estimate the skewness of growth in 2001 over 9 years (2001-2009), in 2002 over
8 years (2002-2009), in 2003 over 7 years (2003-2009), in 2004 over 6 years (2004-2009), and in 2005 over 5
years (2005-2009).
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Interpreting the results from Eq. (1) as causal rests in part on the assumption that equity

market liberalization is an exogenous event and is not driven by the growth rate asymmetry.

This need not necessarily be the case. Countries tend to liberalize their equity markets

in times of abundant growth opportunities (Fisman and Love, 2007; Bekaert et al., 2007).

If faster-growing countries also have more negatively skewed business cycles, then higher

growth rate asymmetry may lead liberalization, not follow from it. To address this concern,

I augment my OLS panel regressions with a propensity score matching procedure. The idea

is to compare at each point in time a liberalized country with a non-liberalized one which is

closest to on observables. I explain this procedure in more detail in the next sub-section.

3.2 Aggregate data: Empirical evidence

3.2.1 Main result

The basic results on the asymmetric GDP growth variability consequences of equity market

liberalization are reported in Table 3. I estimate specification Eq. (1) in the full panel of

GDP growth skewness for 93 countries for the period 1973-2005 (2005 being the last year for

which I have estimated forward-looking measures of GDP growth skewness). This results in

a maximum of 3040 data points.

In the Column (1) of Table 3, I focus on the impact of financial liberalization on GDP

growth skewness in the sample of 45 liberalizing countries, ignoring any time-variant country

effects and only controlling for country fixed effects. I find a significant negative effect

of liberalization, which suggests that removing restrictions on foreign portfolio investment

increases the negative skewness of GDP growth. Numerically, the skewness of GDP growth

declines by 0.3 of a sample standard deviation in the post-liberalization period. Alternatively,

liberalization explains about 23% of the difference in growth asymmetry between a country

at the 75th percentile and a country at the 25th percentile of GDP growth skewness.

In the Column (2) of Table 3, I replace the country fixed effects with a matrix of time-

variant and time-invariant country-level controls which are typically used in growth and
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volatility regressions: initial log GDP per capita, an OECD dummy, government spending

normalized by GDP, trade openness, credit to the private sector normalized by GDP, con-

straints on the executive (a measure of institutional quality), and inflation (a measure of

macroeconomic stability). These variables are suggested by theory to matter for the vari-

ability of growth. For example, less developed countries specialize in fewer and more volatile

sectors and they experience more severe aggregate shocks (Koren and Tenreyro, 2007); fi-

nancial market development allows countries to diversify risk and reduces growth volatility

(Acemoglu and Zilibotti, 1997; Aghion et al., 2010), but it can increase the probability of

large crises (Kaminsky and Reinhart, 1999); trade openness exposes the country’s economy

to global demand shocks (Rodrik, 1998); and institutional quality reduces the probability

of large crises by inducing stabler and more predictable policies (Acemoglu et al., 2003). I

find support for some of these theories. In particular, higher credit to the private sector

increases the negative skewness of growth which can be interpreted in the sense of higher

disaster risk. Both higher government spending and institutional quality increase the skew-

ness of growth (lower disaster risk), but the results are (marginally) insignificant. Crucially,

financial liberalization continues to be associated with a significantly more negative GDP

growth skewness.

Next, I explore the role of time effects. I add a time trend to the regression with time-

varying and time-invariant country covariates. There is a large literature in macroeconomics

(e.g., Stock and Watson, 2002) documenting a decrease in the volatility of real variables

such as consumption and GDP growth in the US and other OECD countries starting around

the mid-1980s. Assume that there are two types of countries in terms of their growth

pattern: low-volatility countries that have negatively skewed business cycles, and countries

that experience growth spurts and exhibit, as a result, a high-volatility right-skewed growth

pattern. Given that much of the liberalization events in our sample are concentrated in the

late 1980s and early 1990s, a period which coincides with the onset of the Great Moderation,

I might spuriously detect a decline in GDP growth skewness which is simply a result of a
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global shift towards a more stable, more negatively skewed business cycles.

In addition to that, Figure 1 implies that output skewness declined globally in the past

30 years. The time trend I add thus controls for the world business cycle, netting out the

worldwide time effect in business cycle asymmetry.

Column (3) of Table 3 shows that my main result is robust to this alternative specification.

The coeffi cient on the time trend is negative, implying that the skewness of GDP growth

indeed declined globally. However, the coeffi cient on equity market liberalization continues

to be negative and significant, albeit only at the 10% level.

Finally, I add country fixed effects to the specification with time dummies and time-

varying country factors. The results, reported in Column (4), suggest that the effect of

openness on skewness is still negative and strongly significant even in this saturated specifi-

cation.

The main result captured by this table could seem counterintuitive under the assumption

that by bringing a higher degree of competition in the banking and financial sector, financial

openness leads to an improvement in credit standards. Such a process should reduce agency

problems and financial frictions and, therefore, result in less sharp output downturns in

times of crisis. Indeed, in a recent contribution, Ordonez (2012) shows that the asymmetry

of economic variables is stronger in countries with less developed financial systems, with this

feature occurring because less financially developed countries have greater financial frictions.

However, there are a number of important differences between my empirical setup and the

one in Ordonez (2012). In particular, I use annual rather than quarterly data to capture

better the impact of large, abrupt, and rare contractions; I run a direct test of the effect

of liberalization on output skewness; and I study the difference-in-differences effect rather

than the level effect of finance on skewness. Last but not least, it is entirely possible for the

two effects to coexist if I obtain my findings mostly by virtue of the peculiar feature that in

emerging markets financial liberalizations are often followed by financial crisis. I investigate

this hypothesis in Section 3.4.
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3.2.2 Liberalization intensity

Edison and Warnock (2003) propose a measure of equity market liberalization based on the

ratio of the International Finance Corporation (IFC) investable to the global stocks in a

particular country. The IFC’s global stock index seeks to represent the local stock market,

and the investable index corrects market capitalization for foreign ownership restrictions.

A ratio of 1 implies that all stocks are available to foreign investors, a ratio of 0 implies

that no stocks are. Therefore, a country may embark on a policy of liberalization without

actually making most of the stocks available to foreign investors. Table 1 confirms that for

15 countries which are classified as liberalized, this ratio is indeed 0.

To address this concern, I replace the liberalization dummy with a variable equal to the

interaction of the liberalization dummy and the continuous liberalization intensity variable.

Table 4 reports the estimates from this alternative test. I confirm that my main result -

the negative association between equity market liberalization and GDP growth skewness -

obtains regardless of whether I use an indicator variable for before and after a liberalization

episode or a measure of the intensity of the reform. Moreover, this time the negative effect

of liberalization on skewness is significant at the 1% level in all specifications, including the

one with a time trend (Column (3)) and the one with a time trend and country fixed effects

(Column (4)).

3.2.3 Endogeneity of liberalization

The empirical approach so far is based on a standard difference-in-differences analysis in

which the coeffi cient of interest, β, measures the difference in change from pre- to post-

liberalization between the treatment group and the control group, where the control group

at each point in time consists of all non-liberalized countries. This approach, however, does

not account for the possible endogeneity of liberalization: opening the country to foreign

portfolio investment may be a strategic decision correlated with a variety of alternative

developments (Bekaert et al., 2005; Bekaert et al., 2007). In other words, the treatment may
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not be random.

To control for that possibility, I borrow from the propensity score literature pioneered by

Rosenbaum and Rubin (1983) and first run a logistic regression of liberalization choice on

a set of country level variables to determine what macro variables were correlated with the

decision to liberalize.9 Based on the propensity score, I choose for each treated country a

country that is most similar to it at that point in time, and run the second-stage regression on

a sub-sample which includes all treatment countries as well as the selected control countries.

The idea is to eliminate the potential selection bias arising from the fact that countries

were not assigned the "treatment" randomly - that is, only systematically different countries

liberalized their financial markets, and these systematic differences cannot be perfectly dealt

with through the inclusion of covariates in the OLS regression because the distribution of

the covariates does not overlap suffi ciently across the two groups.10

Table 5 reports estimates from regressions where each liberalized country is first matched

with a similar non-liberalized country based on a propensity score derived from a logistic

regression. The estimates from the propensity-score matching procedure are not weakened

in a statistical sense when I restrict the control sample to the group of countries that are

pair-wise most similar to the liberalized countries. On the contrary, the main estimate is

numerically higher than in Table 3. For example, the estimate reported in Column (3) sug-

gests that a financial liberalization event, captured by moving the Lib variable in Eq. (1)

from 0 to 1, is associated with a decline in the skewness of GDP growth by 0.45 of a sample

standard deviation in that variable. I conclude that the negative effect of financial liberal-

ization on growth rate asymmetry is not due to liberalizing countries being systematically

different from non-liberalizing ones.

9The set consists of beginning-of-period per capita GDP, average population growth, average years of
schooling, average life expectancy, and average inflation.
10For prior work in an international context using this approach, see Glick et al. (2006) and Levchenko et

al. (2009), among others.
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3.3 Alternative measures of growth rate asymmetry

The results so far consistently point to a decline in skewness as a result of financial openness.

However, the information content of lower skewness is not unambiguous. For example,

does lower skewness imply that recession have become more frequent, or that they have

become more extreme? To answer this question, in Table 6 I look at two alternative metrics:

the semivariance of the growth distribution and the most extreme deviation from long-run

growth. The estimates from a regression of the semivariance of GDP growth over a 10-year

period on financial openness are reported in Columns (1) and (2). These estimates imply

that financial openness has not increased the average manifestation of below-mean growth

events. Contrarily, the estimates reported in Columns (3) and (4) confirms that the largest

negative deviation from the long-term average growth has increased substantially in the wake

of equity market liberalization. For instance, the OLS estimate of −0.018 in Column (4)

implies that liberalization increases the absolute value of the worst output performance by

almost a quarter (relative to a sample mean of −0.076).

This set of results suggests that it is indeed not the frequency, but the severity of rare

macroeconomic contractions that is affected by financial liberalization. It also raises two

additional questions, given the uncovered link between openness and large, abrupt, and

rare macroeconomic contractions. First, what is the role of other country factors - and in

particular, the degree of domestic financial development - in determining the effect of financial

liberalization on growth rate asymmetry? Second and related, to what degree are my results

driven by banking crises? In particular, it has been argued that the domestic financial sector

plays a key role in triggering a financial crisis following an episode of liberalization. This

could be because moral hazard in banking (for instance, as a result from deposit guarantees)

can make the financial system vulnerable to exogenous perturbations, such as the drying up of

foreign capital (Velasco, 1987). This argument suggests a direct link between liberalization,

banking crises, and recessions. I investigate these questions in the next two sub-sections.
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3.3.1 Heterogeneity

There is a growing body of work arguing that institutions and macroeconomic policies in-

teract with financial liberalization in affecting the distribution of growth rates. Theories of

financial fragility (Furman and Stiglitz, 1998) suggest that a good institutional framework

is essential to prevent crises. In addition, democracy can decrease economic volatility by

offering stronger protection of investment (e.g., Mobarak, 2005). Economic development can

decrease output variability if more developed economies have a larger and more diversified

industrial base. Government spending can stabilize growth and trade openness can expose

the economy to external risk, mitigating and amplifying (respectively) the effect of financial

liberalization. Last but not least, the degree of domestic credit market development may

play a role: in financially underdeveloped countries, financial liberalization may increase the

skewness of output growth more by making financial crises with large negative output shocks

more likely. To address these issues, I interact all country-level proxies introduced in Table

3 with the liberalization dummy and the liberalization intensity variable, and include them

in the regressions.

The estimates from these empirical tests are reported in Table 7. The evidence suggests

that in countries open to trade the distribution of output growth rates becomes more nega-

tively skewed following financial liberalization (Column (1)), pointing to complementarities

between financial and trade openness in determining the degree of growth rate asymmetry.

This result is related to a number of prior studies. For example, Paasche (2001) shows that if

financial frictions are present, a temporary terms of trade shock can trigger capital outflows

and a decline in output. In addition, Di Giovanni and Levchenko (2009) estimate a positive

effect of trade openness on aggregate volatility. None of the other country factors seems

to matter for the effect of liberalization on growth rate asymmetry, including the degree of

domestic financial development. Nevertheless, my results suggest that at least in one dimen-

sion, the effect of equity market liberalization on the degree of growth rate asymmetry is

also heterogeneous across countries. My estimates thus complement prior work has already
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shown that equity market liberalization is not a one-size-fit-all policy in terms of its effect

on growth and volatility (Bekaert et al., 2005; 2006).

3.4 Bank crises

While in Table 7 I find no evidence that the level of domestic financial development interacts

with liberalization to determine equilibrium growth rate asymmetry, this is not a statement

about the effect of financial (and in particular, banking) crises. In addition, the country-

level controls introduced in Table 3 do not capture the issue of financial fragility and so it is

possible that the effect of liberalization on growth rate asymmetry is contaminated by the

effect of financial crises on recessions. I investigate this question in more detail in Table 8.

I start by controlling formally for financial fragility. I do so by adding to the RHS of

Eq. (1), alternatively, the skewness of credit growth (Column (1)), and the number of years

over the 1973-2009 period during which the country has been in a banking crisis, according

to the Laeven and Valencia (2012) classification (Column (2)). Given that both variables

do not vary over time, I employ the empirical specification without country fixed effects.

The former approach relates directly to the theory in Tornell, Ranciere, and Westermann

(2008) and Ordonez (2012) who argue that financial liberalization leads to higher negative

skewness of credit growth. The latter approach directly accounts for arguments put forth

in the literature relating financial liberalization and banking crises (e.g., Velasco, 1987). In

the second case, the evidence does suggest that economies with more frequent banking crises

also experience a more asymmetric growth pattern. Nevertheless, the independent effect of

financial liberalization persists, although its statistical significance declines.

The evidence thus suggests that financial liberalization has an indirect effect on output

skewness, in addition to the direct one. There is an important conceptual difference between

the two. The direct effect can be associated with a mechanism whereby liberalization ex-

poses countries to vicissitudes associated with changes in economic circumstances outside

the country. For example, a sudden change in lenders’perceptions concerning “emerging
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market risk” can lead to huge capital outflows that the domestic financial system may be

unable to make up for. The indirect effect is associated with a mechanism whereby financial

openness makes financial (in particular, banking) crises more likely. For instance, financial

openness may increase competition in the banking sector, eroding the charter values of do-

mestic banks and encouraging them to pursue riskier policies in an attempt to maintain

profit levels (Keeley, 1990).

I next dig deeper into the question of how important banking crises are in generating

the main results of the paper. In Column (3), I report estimates from a regression where

all countries that experienced at least one banking crisis over the sample period have been

dropped. The effect of liberalization on skewness, while still negative, is only marginally

significant. In Column (4), I employ a slightly different specification where I drop all coun-

tries that liberalized their equity markets between 1973 and 2009 and experienced at least

one banking crisis post-liberalization. This time, the effect of liberalization on growth rate

asymmetry is no longer significant. The totality of these results suggests that indeed, much

of the effect of liberalization on growth rate asymmetry is due to the peculiar feature that in

emerging markets financial liberalization is often followed by a financial crisis. Conversely,

the skewness of output growth has declined considerably less in economies where equity

market liberalization was not followed by a banking crisis, reconciling the evidence in this

paper with the findings in Ordonez (2012).

The last two Columns of Table 8 investigate two other possibilities. In Column (5), I

test the hypothesis that the results are driven by the global financial crisis of the late 2000s.

To that end, I exclude all observations that contain 2008 and 2009, effectively ending the

sample in 1999. The estimates allow me to reject the hypothesis that the global financial

crisis of 2008-09 is the main driver of my results. Finally, I not only exclude observations

containing the global financial crisis of the late 2000s, but I also drop all non-OECD countries.

The effect of liberalization on output skewness is now significant at the 1% statistical level,

implying that the main result in the paper is stronger for financially integrated industrialized
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economies.

3.5 Sectoral data: Econometric specification

I now turn to evaluating the evidence which comes from the analysis of the sector-level

data. The evidence based on aggregate data reported in the previous sub-section may be

problematic for several reasons. Conceptually, incomplete risk-sharing may prevent the

aggregate economy from behaving like a representative agent (Attanasio and Davis, 1996).

Econometrically, both financial development and growth rate asymmetry could be driven

by any of a long list of common omitted variables that financial sector development could

merely be a proxy of, or economies with less risk-averse agents may be liberalizing financial

markets earlier. These issues are only imperfectly addressed by my propensity score matching

procedure described above which constructs control-treatment pairs based on observables.

To address these issues, I can exploit the variation in the impact of increased availability

of external finance across sectors. Industries that generate enough cash flows to finance

investment should be less sensitive to changes in access to external funds. Conversely, the

availability of outside capital is crucial for sectors which are highly dependent on external

finance for technological reasons (Rajan and Zingales, 1998). By exposing the economy to

credit shocks originating abroad, financial globalization should therefore disproportionately

affect growth rate asymmetry in financially vulnerable sectors that require more external

funds. Exploiting the cross sectional variation in external financial dependence further helps

establish a causal link from credit frictions to business cycle asymmetry.11

In the remainder of the paper I build upon this approach by estimating the effect of

equity market liberalization on the skewness of the distribution of sectoral growth rates by

taking into account natural sectoral characteristics. I use data on value added growth for

11Using a version of this approach, Raddatz (2006) finds that credit markets development decreases the
severity of industry-level recessions in sectors with high natural liquidity needs; Manova (2008) finds that
equity market liberalization increases trade in sectors dependent on external finance; and Levchenko et al.
(2009) find that financial openness affects growth and volatility disproportionately more in financially more
vulnerable sectors.
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37 countries which belong to the Bekaert et al. (2005) sample and which have data on

value added growth for at least 30 years (See Section 2.2 for more details). Now denote the

logarithmic growth in real value added in country i, sector s between year t and t + 1 as

gi,s,t+1. Analogously to the previous section, I define the asymmetric growth rate variability,

Skewi,s,t+10, as the skewness of value added growth in country i, sector s estimated over 10

years, that is, with {gi,s,t+j} , j = 1, ..., 10.12 Then, I use a generalized difference-in-differences

approach to test for the impact of liberalization on skewness. My primary regression is

specified as follows:

Skewi,s,t+10 = α1Qi,s,t + α2Sharei,s,t, + βLibi,t + γExtDepsLibi,t + δΨi,s,t + εi,s,t+10 (2)

In this specification Qi,s,t is a matrix of country-level variables (GDP per capita, credit

to GDP, trade openness, population), sector-level variables (external financial dependence,

liquidity needs, trade intensity), and the interactions thereof, which control for different

levels of variability in the asymmetry of GDP growth across countries. Sharei,s,t is industry

s’s beginning-of-period share in total manufacturing value added in country i during period

t. Ψi,s,t denotes different combinations of country, industry, and time fixed effects. The

coeffi cients of interest are the effect, β, of equity market liberalization (or of liberalization

intensity), denoted by Libi,t, on value added growth asymmetry, and the effect, γ, of equity

market liberalization (or of liberalization intensity), denoted by Libi,t, on value added growth

asymmetry in industries dependent on external finance, denoted by ExtDeps, relative to

industries not dependent on external finance. All countries whose markets are closed at

12The skewness of real value added in country i, industry j during period t + 1, t + 10 is defined as

Skewi,s,t+10 =

1
9

10∑
j=1

(gi,s,t+j−gi,s,t)
3

 1
9

10∑
j=1

(gi,s,t+j−gi,s,t)
2


3
2
. gi,s,t+j corresponds to the realization of real value added growth

in country i, sector s during year t+ j (data from UNIDO 2010), and gi,s,t is average value added growth in
country i, sector s during period t+ 1, t+ 10.
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time t, are used as a control group. I again deal with the moving average component in

the residuals by using the Newey-West (1987) estimator. The main estimator corrects for

country-specific heteroskedasticity. The estimation strategy is similar to that employed by

Levchenko et al. (2009), however, I take advantage of the panel element in the data rather

than collapsing the data into one pre-liberalization and one post-liberalization observation.

3.6 Sectoral data: Empirical evidence

The basic results on the asymmetric GDP growth variability consequences of equity market

liberalization are reported in Table 6. I estimate Eq. (2) in the full panel of value added

growth skewness for 37 countries, for at most 21 industries, for the period 1973-2003 (2003

being the last year for which I have estimated forward-looking measures of value added

growth skewness). This results in a theoretical maximum of 24807 data points, but in fact,

I use at most 15363 data points as most countries have 30 years of data on fewer than the

21 possible industries.

3.6.1 Main result, liberalization intensity, and endogeneity of liberalization

The results from the main test are reported in Table 9. I initially exclude the interaction

of liberalization and external financial dependence and the matrix of country and industry

controls. The evidence confirms the results derived from the aggregate data in that financial

liberalization increases the negative skewness of value added sectoral growth. Numerically, a

financial liberalization event, captured by moving the Lib variable from 0 to 1, is associated

with a decline in sector-level skewness by 0.10 of a standard deviation of the average sector-

level skewness observed in the sample. In addition to that, I find that larger sectors have

considerably more negatively skewed business cycles.

The rest of the table exploits the variation across sectors in financial vulnerability. I focus

on the sector’s dependence on external finance which is widely used in the literature since the

seminal contribution of Rajan and Zingales (1998). The original idea is that by lowering the
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cost of external capital (Henry, 2000), financial liberalization should lead to higher growth

in industries that are more dependent on external finance. At the same time, by exposing

the sector to external credit shocks, financial openness may lead to a more negatively skewed

distribution of output growth in financially vulnerable sectors.

I find evidence that in countries which liberalized their stock markets, the business cycle

became disproportionately more negatively skewed in industries intensive in external finance.

This result holds after I add only the interaction term to the regression (Column (2)).

It also holds after controlling for other concurrent developments (domestic credit, trade

openness, per capita wealth), other industry channels (trade intensity, liquidity needs), and

the interaction thereof (Column (3)). It holds after I add a time trend to account for

global changes in the business cycle related to Great Moderation developments (Column

(4)). However, in all those cases, the effect is marginally insignificant (significant at the 20%

level in Column (4)), and it changes sign when I saturate the model with country-industry,

country-year, and industry-year fixed effect interactions (Column (5)). The level effect of

liberalization on growth skewness, however, is consistently negative (Columns (1)-(4)), and

it is significant in the statistical sense.

My tests confirm that other concurrent developments have an independent impact on

the growth rate asymmetry. More developed countries (proxied by higher per capita GDP)

have more negatively skewed business cycles, potentially because they have better market

mechanisms to disperse information among economic agents so that learning asymmetries

map into business cycle asymmetry as in Van Nieuwerburgh and Veldkamp (2006). Countries

with larger markets (proxied by a bigger population) have a less negatively skewed business

cycle, potentially because larger markets extend diversification benefits. Consistent with the

model in Ordonez (2012), a higher degree of financial development is associated with a more

positively skewed distribution of output growth.

Table 10 confirms the main results for the case of liberalization intensity, regardless of the

combination of fixed effects and country and industry controls. Numerically, a 1 standard
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deviation increase in asset availability to foreign portfolio investors is associated with a

decline of the skewness of value added growth by 0.15 of a sample standard deviation. I also

find strong statistical evidence that liberalization has a differential effect across sectors when

those are distinguished by their financial vulnerability (Columns (3) and (4)).

3.6.2 Data issues

Requiring at least 30 years of data on value added growth in order to include a particular

country-sector pair in the analysis has resulted in the reduction of the number of countries

to only 37 from the original 93. This is because the UNIDO dataset has a lot of missing

observations relative to the PENN Tables. The problem is proportionately more severe for

non-liberalizing countries. In particular, this procedure has left me with only 3 countries

which stayed closed throughout the sample period (Costa Rica, Iran, and Uruguay) relative

to the 34 in the original Bekaert et al. (2005) dataset. While the estimates of Eq. (2) in

this reduced sub-sample of countries are qualitatively similar to the estimates of Eq. (1) in

the broader sample, it is possible, for example, that at each point in time the control group

of countries is systematically very different from the treatment group of countries, even in

the matched sample.

To address this concern, I employ a less rigid sample selection strategy and perform the

analysis on country-sector pairs that have at least 20 years of data on sector value added

growth. This results in a sample of 57 countries. 34 of these countries opened to foreign

equity flows during the sample period, while 10 liberalized prior to 1973, and fully 13 never

removed stock market restrictions. Table 11 reports the estimate of the version of Eq. (1)

with the full set of country and industry controls, country and industry fixed effects, and a

time trend. The estimates of the level effect of equity market liberalization, as well as of its

differential effect across sectors with different levels of financial vulnerability, increase both

in magnitude and in significance. This result obtains regardless of whether I estimate the

effect on growth rate asymmetry of an equity market liberalization event (Column (1)) or of
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equity market liberalization intensity (Column (2)).

3.6.3 Empirical channels

I next turn to some of the channels through which financial liberalization affects the growth

rate asymmetry. For example, the theoretical literature on finance and growth argues that

financial markets spur GDP growth not only by raising the funds available for capital ac-

cumulation, but also by fostering productivity growth. King and Levine (1993), Beck et

al. (2000), and Bonfiglioli (2008) show empirical evidence of a strong effect of financial

development and integration on TFP growth, and only a tenuous one on physical capital

accumulation. Prior studies using disaggregated data have found that at the sector level,

financial liberalization tends to promote output growth through the growth of existing es-

tablishments and through higher capital accumulation (Levchenko et al., 2009; Gupta and

Yuan, 2009), and it also stimulates new business creation if adopted by countries with lower

barriers to entry (Gupta and Yuan, 2009). I wish to know how these results fair in the case

of growth rate asymmetry.

The 2010 UNIDO Industrial Statistics 2 Database contains industry data on investment,

number of establishments, and employment. In order to construct the capital series from the

investment data in the dataset, I apply the perpetual inventory method proposed by Hall and

Jones (1999) and followed by Bonfiglioli (2008) and Levchenko et al. (2009), among others.

The initial stock of capital in country i in sector s is estimated as Ii,s,t0
gi,s+δ

, where gi,s is the

average geometric growth rate of total investment between t0 and t0+10. A depreciation rate

of δ = 0.06 is assumed. t0 is the first year for which investment data is available in the dataset,

for each country-sector pair. Finally, the stock of capital in country i in sector s at time t

is computed as Ki,s,t = (1 − δ)Ki,s,t−1 + Ii,s,t. Next, the TFP data series is constructed by

assuming for each sector s in country i a production function Yi,s,t = Kα
i,s,t(Ai,s,tHi,tLi,s,t)

1−α,

where Yi,s,t is total output in country i in sector s at time t, Ki,s,t is the stock of physical

capital in country i in sector s at time t, Ai,s,t is labour-augmenting productivity in country
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i in sector s at time t, Li,s.t is total employment in country i in sector s at time t, and Hi,t

is a measure of the average human capital of workers in country i at time t. Hi,tLi,s,t is

therefore the human capital-augmented labour in country i in sector s at time t. Following

Psacharopulos (1994), I define labour-augmenting human capital as a function of years of

schooling (educi,t) as Hi,t = eφ(educi,t), where φ(educi,t) is a piecewise linear function with

coeffi cients 0.134 for the first four years of education, 0.101 for the next four years, and 0.068

for all years thereafter. Finally, using data on capital constructed as above, on employment,

and on output from the 2010 UNIDO Industrial Statistics 2 Database, as well as data on

years of schooling from the Barro and Lee Database, TFP for each sector-country pair is

calculated as Ai,s,t =
Yi,s,t

Hi,tLi,s,t

(
Ki,s,t
Yi,s,t

) α
1−α
, where the factor share is assumed to be constant

in each sector and across countries, and is given the value of one third, which adequately

represents national account data for developed countries.

Table 12 reports the estimates from the modified Eq. (2). In Columns (1) and (2),

I find that financial liberalization increases significantly the negative skewness of capital

investment and of TFP growth. In both cases, this effect is stronger in financially more

vulnerable sectors (albeit insignificantly so). While I do not investigate specific mechanisms,

there are a number of possible explanations. For example, as pointed out by Rodrik (1998),

Stiglitz (2000), and Bonfiglioli (2008), among others, financial liberalization may trigger

financial instability. This can be because capital flows are markedly pro-cyclical, exacerbating

economic fluctuations, when they do not actually cause them. Financial crises, in turn, lead

to the destruction of firm net worth and to a loss of organizational and informational capital,

reducing the firms’willingness to invest and their ability to allocate resources effi ciently. In

this way, financial liberalization increases the negative skewness of both capital investment

and TFP growth through more frequent and/or severe financial crisis.

In addition, the increased skewness of TFP growth following financial liberalization can

also relate to recent evidence that R&D investment is strongly pro-cyclical (Barlevy, 2007).

If TFP reflects the development of new technologies, then TFP growth will tend to be
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negatively skewed as the development of new technologies is disrupted during the bust phase

of the cycle. Crucially, the negative skewness of TFP growth will be higher in financially open

countries if financial liberalization exacerbates the business cycle - for instance, by making

sudden large outflows of foreign capital more likely, as in Broner and Venture (2010).

In Column (3), I find that financial openness does not have a significant effect on the

skewness of the rate of new business creation, proxied by establishments growth. Finally, in

Column (4) I find that financial liberalization leads to a significant increase in the negative

skewness of employment growth. This result qualifies studies of the asymmetric behavior

of employment over the business cycle which abstract from financial structure (e.g., Ace-

moglu and Scott, 1994). With regard to the potential mechanism involved, employment

growth may become more asymmetric if liberalization increases the likelihood of banking

crises-driven recessions in the presence of production complementarities between capital and

labor. An alternative mechanism derives from Aghion and Saint Paul (1998) who argue

that recessions encourage agents to switch away from less profitable activities and engage in

activities that contribute to future productivity. In this set-up, employment declines rapidly

during recessions and recovers more gradually during boom. Importantly, this effect can be

more pronounced in financially open countries where bank crises are more likely, because

bank crises-driven recessions tend to be more severe than regular ones.

4 Conclusion

This paper presents novel evidence that credit constraints are an important determinant of

growth rate asymmetry. I exploit shocks to the availability of external finance and study

the impact of equity market liberalization on the skewness of output growth. I show that

financially open countries experience a large increase in the negative growth skewness rela-

tive to similar countries that remain closed to foreign portfolio investment. Next, I use the

variation in reliance on external finance across industries, and show that financial liberaliza-
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tion is associated with an increase in the negative skewness of sectoral value added growth,

more so in industries that rely on external finance for technological reasons. The main re-

sults of the paper are robust to accounting for the non-random nature of liberalization, to

using alternative definitions of financial openness, and to controlling for other dimensions of

development that may correlate with financial openness.

My results contribute to the literature on finance and development and to the business

cycle literature in three important ways. First, I show that financial openness is associated

with a more asymmetric business cycle, and make a strong case for a causal link from finance

to growth rate asymmetry by exploiting the sectoral variation in dependence on external

finance. My results thus imply that while growth rate asymmetry may be hardwired in

the business cycle for reasons unrelated to properties of credit markets, its evolution over

time may be intimately related to changes in the availability of external finance over the

development cycle.

Second, the fact that I record the same effect of financial openness on skewness in aggre-

gate and in sectoral data is one of the central results of the paper. Imbs (2007) shows that

while high-growth sectors tend to be more volatile, in the aggregate data a component of

aggregate volatility dominates which correlates negatively with growth. Consequently, an in-

crease in sectoral volatility is not inconsistent with a decrease in aggregate volatility. I show

that the negative effect of financial openness on sectoral output skewness is a phenomenon

that is not diversified away in aggregate data.

Finally, I uncover a potentially important welfare cost of financial openness. While

much attention has been devoted in recent years to the determinants of macroeconomic

volatility - among them, credit market imperfections - the welfare loss of higher business

cycle volatility may ultimately be miniscule (Lucas, 1987). At the same time, it has recently

been demonstrated that within a class of models which replicate how asset markets price

consumption uncertainty, individuals are willing to pay a high premium in exchange for

eliminating all chances for rare, large, and abrupt macroeconomic contractions (Barro, 2006,
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2009). To the extent that output risk cannot be fully insured, the same increase in volatility

would have considerably larger negative implications for consumer welfare if it came from one

single large contraction than if it came from a series of symmetric deviations from a stable

growth path. Estimating the combined welfare implications of the higher growth and higher

negative growth skewness, brought about by liberalization, would require a fully specified

growth model, as well as a robust empirical test of the role of the government sector in

insuring away not just excess volatility, but also excess negative skewness. While beyond the

scope of this paper, such an investigation is an important avenue of future research.
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Figure 1. 10-year skewness of real GDP growth rate, liberalization trend 

 
Note: The figure shows the average skewness of real GDP growth rate calculated over 10-year forward-looking rolling 
windows for the 1973-2009 period for two groups of countries. ‘Liberalized countries’ are countries that liberalized their 
equity markets after 1973. ‘Non-liberalized countries’ are countries that remained closed throughout the sample period. The 
time trend refers to years before/after liberalization, for liberalized countries, and to years before/after 1991 (the average 
liberalization year in the sample), for non-liberalized countries. The skewness of GDP growth is calculated over a 9-year 
period for 2001, over an 8-year period for 2002, over a 7-year period for 2003, over a 6-year period for 2004, and over a 5-year 
period for 2005. 
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Table 1. 
Equity market liberalization and the skewness of GDP growth 

 
 GDP output skewness Liberalization 

year 
Liberalization 

intensity Country Pre-liberalization Post-liberalization 
Algeria 0.080 -0.013   
Argentina -0.176 -0.660 1989 0.508 
Australia -0.545 -0.545 <1973 1.000 
Austria -0.261 -0.261 <1973 1.000 
Bangladesh 0.130 0.600 1991 0.000 
Barbados -0.728 -0.629   
Belgium -0.630 -0.630 <1973 1.000 
Benin 0.710 -0.725   
Botswana 1.019 0.132 1990 0.000 
Brazil 0.207 0.119 1991 0.315 
Burkina Faso 0.373 0.324   
Cameroon 0.008 -1.110   
Canada -0.732 -0.732 <1973 1.000 
Central African Republic -0.188 -0.122   
Chad 0.102 0.971   
Chile -0.723 -0.817 1992 0.195 
Colombia 0.341 0.127 1991 0.306 
Congo, Republic of -0.086 -0.132   
Costa Rica -0.419 -0.183   
Cote d'Ivoire 0.416 0.482 1995 0.000 
Denmark -0.014 -0.014 <1973 1.000 
Dominican Republic -0.073 -0.419   
Ecuador -0.668 -1.172 1994 0.000 
Egypt -0.096 0.145 1992 0.000 
El Salvador -0.151 -0.367   
Fiji 1.022 -0.021   
Finland -0.359 -0.359 1990 1.000 
France -0.374 -0.374 <1973 1.000 
Gabon -0.386 0.254   
Gambia 0.289 0.998   
Germany -0.610 -0.610 <1973 1.000 
Ghana -0.564 -0.489 1993 0.000 
Greece 0.167 -0.860 1987 0.502 
Guatemala -0.017 0.001   
Guyana 0.284 0.974   
Haiti -0.057 -0.305   
Honduras -0.297 -1.102   
Iceland 0.224 -0.561 1991 0.389 
India -0.578 0.611 1992 0.079 
Indonesia -0.553 -1.249 1989 0.228 
Iran -0.298 -0.508   
Ireland -0.087 -0.087 1992 1.000 
Israel -0.119 -0.230 1993 0.000 
Italy -0.324 -0.324 <1973 1.000 
Jamaica 0.063 0.678 1991 0.000 
Japan 0.144 -0.448 1983 0.944 
Jordan -0.088 0.530 1995 0.051 
Kenya -0.002 -0.271 1995 0.000 
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Korea -1.240 -1.089 1992 0.067 
Lesotho 0.523 -0.355   
Madagascar 0.978 -1.741   
Malawi -0.146 -0.102   
Malaysia -1.229 -1.536 1988 0.432 
Mali 0.463 -0.716   
Malta 0.368 -1.137 1992 0.333 
Mauritius -0.149 0.243 1994 0.000 
Mexico -0.857 -0.450 1989 0.462 
Morocco -0.180 -0.488 1988 0.000 
Nepal -0.193 -1.200   
Netherlands -0.768 -0.768 <1973 1.000 
New Zealand 0.154 -0.165 1987 0.611 
Nicaragua -0.740 -0.641   
Niger -0.241 0.157   
Nigeria 0.265 -0.052 1995 0.000 
Norway 0.007 -0.138 1989 0.000 
Oman -0.245 -0.573 1999 0.000 
Pakistan -0.426 -0.911 1991 0.206 
Paraguay 0.366 -0.533   
Peru -0.474 -0.185 1992 0.300 
Philippines -0.687 0.189 1991 0.292 
Portugal -0.617 -0.566 1986 0.519 
Rwanda 0.300 0.718   
Senegal 0.761 -0.187   
Sierra Leone -0.416 -0.230   
Singapore -0.952 -0.952 <1973 1.000 
South Africa -0.102 -0.182 1994 0.333 
Spain 0.310 -0.679 1985 0.722 
Sri Lanka -0.205 -1.194 1991 0.333 
Swaziland 0.382 -0.256   
Sweden -0.587 -0.587 1980 0.180 
Switzerland -0.432 -0.432 <1973 1.000 
Syria -0.657 -0.457   
Thailand -0.042 -1.107 1987 0.180 
Togo -0.151 -0.106   
Trinidad and Tobago -0.005 0.078 1997 0.000 
Tunisia -0.347 -0.953 1995 0.000 
Turkey 0.022 -0.837 1989 0.675 
United Kingdom -0.767 -0.767 <1973 1.000 
United States -0.781 -0.781 <1973 1.000 
Uruguay -0.316 -0.612   
Venezuela -0.503 -0.092 1990 0.297 
Zambia -0.502 1.343   
Zimbabwe -0.393 -0.486 1993 0.058 
Note: Output skewness is calculated over both the pre-liberalization and the post-liberalization period, for 1973-
2009. For non-liberalized countries, the cut-off is at the average liberalization year for the sample, 1991. For 
countries that liberalized before 1973, the skewness of GDP growth is calculated over the whole sample period. 
Sources: Penn World Tables, Bekaert et al. (2005).  
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Table 2. 
Industry characteristics 

 
 

Two-Digit ISIC Sector 
External 

dependence 
Liquidity 

needs 
Exports/ 
Output 

Imports/ 
Output 

15. Food and beverages -0.12 0.10 0.168 0.239 
16. Tobacco manufacturing  -0.92 0.24 0.158 0.591 
17. Textile mills products  -0.36 0.16 0.209 1.127 
18. Wearing apparel and fur  -0.61 0.20 1.047 0.797 
19. Leather and leather products -0.96 0.245 0.654 2.057 
20. Wood products  0.04 0.15 1.499 8.130 
21. Paper and allied products  0.06 0.11 0.184 0.729 
22. Printing and publishing  0.07 0.08 0.065 0.173 
23. Petroleum and coal products  0.09 0.105 0.201 1.037 
24. Chemicals and allied products 0.28 0.14 0.413 1.417 
25. Rubber and plastic products  0.25 0.14 0.276 1.073 
26. Stone, clay, glass and concrete  -0.20 0.16 0.420 1.486 
27. Primary metals 0.03 0.155 0.861 1.624 
28. Fabricated metal products  -0.24 0.18 0.183 0.577 
29. Industrial machinery and equipment  0.01 0.21 3.878 12.188 
30. Office, accounting, and computing  0.22 0.21 0.484 2.205 
31. Electrical and electronic equipment  0.22 0.21 0.484 2.205 
32. Radio, television, and communications 0.22 0.21 0.484 2.205 
33. Medical, precision, and optical instruments -0.04 0.21 0.484 2.205 
34. Other transportation equipment 0.01 0.15 1.499 8.130 
35. Furniture; miscellaneous manufacturing  0.01 0.21 1.035 4.941 
Note: The table reports summary statistics from industry-specific control variables. ‘External dependence’ is the 
sector’s median value of capital expenditures minus cash flows divided by capital expenditures for 1980-1990, for 
mature Compustat firms. ‘Liquidity needs’ is the sector’s median value of total inventories divided by total sales for 
1980-1990, for mature Compustat firms. ‘Exports/Output’ is average exports in a particular sector divided by output 
in a particular sector. ‘Imports/Output’ is average imports in a particular sector divided by output in a particular 
sector. Sources: Compustat and Di Giovanni and Levchenko (2009). 
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Table 3. 
Financial openness and the skewness of aggregate output growth 

 
 Output skewness 
 (1) (2) (3) (4) 

Liberalized -0.226*** -0.222*** -0.176* -0.288*** 
 (0.067) (0.085) (0.094) (0.113) 
Initial log GDP per capita  -0.034 -0.043 ----- 
  (0.041) (0.041)  
OECD  0.093 0.062 ----- 
  (0.119) (0.123)  
Government spending / GDP  0.007 0.007 -0.034* 
  (0.005) (0.005) (0.020) 
Trade openness  0.001 0.001 0.003 
  (0.001) (0.001) (0.002) 
Private credit / GDP  -0.004*** -0.003*** -0.007*** 
  (0.001) (0.001) (0.002) 
Constraints on executive  0.019 0.025 0.156*** 
  (0.030) (0.029) (0.045) 
Inflation  -0.006* -0.006* 0.006 
  (0.004) (0.004) (0.004) 
Time trend   -0.005 0.001 
   (0.004) (0.007) 
Country fixed effects Yes No No Yes 
Observations 1485 3040 3040 1478 
Countries 45 93 93 45 
R-squared 0.25 0.07 0.07 0.31 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real GDP growth rate calculated over 1973-2009. ‘Liberalized’ is a dummy variable equal to 1 
if a country is liberalized in a given period. ‘Initial log GDP per capita’ is the natural logarithm of the 
beginning-of-period GDP per capita. ‘OECD’ is a dummy variable equal to 1 if the country is a member of the 
OECD. ‘Government spending / GDP’ is the ratio of government spending to GDP. ‘Trade openness’ is the sum 
of exports and imports normalised by the country’s GDP. ‘Private credit / GDP’ is the ratio of credit to the 
private sector to GDP. ‘Constraints on executive’ is the degree of strictness of the country’s constraints on the 
executive. ‘Inflation’ is the annual change in the consumer price index. Standard errors in parentheses provide a 
correction for cross-sectional heteroskedasticity and account for the overlapping nature of the data. *** 
indicates significance at the 1% level, ** at the 5% level, and * at the 10% level. All data definitions and 
sources in Appendix 1. 
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Table 4. 
Financial openness and the skewness of aggregate output growth: Liberalization intensity 

 
 Output skewness 
 (1) (2) (3) (4) 

Liberalization intensity -0.710*** -0.424*** -0.396*** -0.598*** 
 (0.130) (0.126) (0.125) (0.163) 
Country covariates No Yes Yes Yes 
Time trend No No Yes Yes 
Country fixed effects Yes No No Yes 
Observations 1485 3040 3040 1485 
R-squared 0.26 0.07 0.08 0.32 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real GDP growth rate calculated over 1973-2009. ‘Liberalization intensity’ is the ratio of 
International Finance Corporation investable to global market capitalization after the liberalization year. All 
other country-level covariates from Table 3 are included in Columns (2)-(4) (coefficients not reported for 
brevity). Standard errors in parentheses provide a correction for cross-sectional heteroskedasticity and account 
for the overlapping nature of the data. *** indicates significance at the 1% level, ** at the 5% level, and * at the 
10% level. All data definitions and sources in Appendix 1. 
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Table 5. 
Financial openness and the skewness of aggregate output growth: Propensity score matching 

 
 (1) (2) (3) (4) 

Liberalized -0.235*** -0.355** -0.356*** -0.234*** 
 (0.059) (0.049) (0.049) (0.059) 
Country covariates No Yes Yes Yes 
Time trend No No Yes Yes 
Country fixed effects Yes No No Yes 
Observations 1255 1863 1863 1255 
R-squared 0.26 0.07 0.08 0.27 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real GDP growth rate calculated over 1973-2009. The control group of non-liberalized 
countries is selected by a propensity score matching procedure. ‘Liberalized’ is a dummy variable equal to 1 if a 
country is liberalized in a given period. All other country-level covariates from Table 3 are included in Columns 
(2)-(4) (coefficients not reported for brevity). Standard errors in parentheses provide a correction for cross-
sectional heteroskedasticity and account for the overlapping nature of the data. *** indicates significance at the 
1% level, ** at the 5% level, and * at the 10% level. All data definitions and sources in Appendix 1. 
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Table 6. 
Financial openness and the skewness of aggregate output growth: Alternative skewness 

 
 Semivariance Worst output performance 
 (1) (2) (3) (4) 

Liberalized 0.001 -0.001 -0.010* -0.018*** 
 (0.001) (0.001) (0.006) (0.005) 
Country covariates Yes Yes Yes Yes 
Time trend Yes Yes Yes Yes 
Country fixed effects No Yes No Yes 
Observations 3040 1478 2578 1253 
R-squared 0.14 0.56 0.21 0.53 
Note: The table reports estimates from fixed effects regressions where the dependent variable in Columns (1) 
and (2) is the 10-year semivariance of the real GDP growth rate and in Columns (3) and (4) is the 10-year 
difference between lowest output growth and mean growth rate, over 1973-2009. ‘Liberalized’ is a dummy 
variable equal to 1 if a country is liberalized in a given period. All other country-level covariates from Table 3 
are included (coefficients not reported for brevity). Standard errors in parentheses provide a correction for 
cross-sectional heteroskedasticity and account for the overlapping nature of the data. *** indicates significance 
at the 1% level, ** at the 5% level, and * at the 10% level. All data definitions and sources in Appendix 1. 
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Table 7. 
Financial openness and the skewness of aggregate value added growth: Heterogeneity 

 
 Output skewness 
 (1) (2) 

Liberalized× Initial log GDP per capita  0.100 -0.019 
 (0.090) (0.083) 
Liberalized×OECD  -0.290 -0.053 
 (0.182) (0.200) 
Liberalized×Government spending / GDP 0.001 0.007 
 (0.017) (0.020) 
Liberalized×Trade openness  -0.004*** -0.001 
 (0.001) (0.002) 
Liberalized×Private credit / GDP -0.002 -0.001 
 (0.002) (0.002) 
Liberalized×Constraints on executive 0.037 -0.062 
 (0.055) (0.066) 
Liberalized× Inflation -0.002 -0.007 
 (0.015) (0.012) 
Liberalized -0.688 0.003 
 (0.731) (0.639) 
Country covariates Yes Yes 
Time trend Yes Yes 
Country fixed effects No Yes 
Observations 3040 1478 
R-squared 0.09 0.31 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real GDP growth rate over 1973-2009. ‘Liberalized’ is a dummy variable equal to 1 if a country 
is liberalized in a given period. ‘Initial log GDP per capita’ is the natural logarithm of the beginning-of-period 
GDP per capita. ‘OECD’ is a dummy variable equal to 1 if the country is a member of the OECD. ‘Government 
spending / GDP’ is the ratio of government spending to GDP. ‘Trade openness’ is the sum of exports and 
imports normalised by the country’s GDP. ‘Private credit / GDP’ is the ratio of credit to the private sector to 
GDP. ‘Constraints on executive’ is the degree of strictness of the country’s constraints on the executive. 
‘Inflation’ is the annual change in the consumer price index. Standard errors in parentheses provide a correction 
for cross-sectional heteroskedasticity and account for the overlapping nature of the data. *** indicates 
significance at the 1% level, ** at the 5% level, and * at the 10% level. All data definitions and sources in 
Appendix 1. 
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Table 8. 
Financial openness and the skewness of aggregate output growth: Bank crises 
 

 (1) (2) (3) (4) (5) (6) 

Liberalized -0.168* -0.160* -0.251* -0.210 -0.253** -0.637*** 
 (0.092) (0.089) (0.155) (0.119) (0.101) (0.142) 
Credit growth skewness -0.008      
 (0.021)      
Banking crises  -0.028**     
  (0.011)     
Country covariates Yes Yes Yes Yes Yes Yes 
Time trend Yes Yes Yes Yes Yes Yes 
Observations 3069 3069 957 2215 2485 567 
R-squared 0.08 0.07 0.08 0.08 0.08 0.08 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real GDP growth rate over 1973-2009. ‘Liberalized’ is a dummy variable equal to 1 if a country 
is liberalized in a given period. ‘Credit growth skewness’ is the skewness of the growth rate of credit to the 
private sector over the period 1973-2009. ‘Banking crises’ is a variable equal to the number of years over the 
period 1973-2009 during which the country has been officially in a banking crisis. All other country-level 
covariates from Table 3 are included (coefficients not reported for brevity). In Column (3), all countries with at 
least 1 year of banking crisis are excluded. In Column (4), all countries that liberalized their stock markets and 
subsequently experienced a banking crisis are excluded. In Column (5), the global financial crisis is excluded by 
dropping observations that contain the years 2008 and 2009. In Column (6), non-OECD countries and 
observations that contain the years 2008 and 2009 are dropped. Standard errors in parentheses provide a 
correction for cross-sectional heteroskedasticity and account for the overlapping nature of the data. *** indicates 
significance at the 1% level, ** at the 5% level, and * at the 10% level. All data definitions and sources in 
Appendix 1. 
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Table 9. 
Financial openness and the skewness of industry value added growth 

 
 Output skewness 
 (1) (2) (3) (4) (5) 

Liberalized -0.080** -0.085** -0.110** -0.164*** ----- 
 (0.037) (0.037) (0.048) (0.048)  
Liberalized ×    -0.087 -0.152 -0.166 0.122 
External dependence  (0.140) (0.143) (0.143) (0.087) 
Initial share -1.492*** -1.488*** -1.755*** -1.754*** -3.991*** 
 (0.334) (0.335) (0.359) (0.357) (0.303) 
Trade openness ×    0.054 0.054 -0.295** 
Exports / Output   (0.075) (0.075) (0.142) 
Trade openness ×     -0.003 -0.004 0.127*** 
Imports / Output   (0.020) (0.019) (0.041) 
Log GDP per capita   -0.197** -0.595*** ----- 
   (0.092) (0.109)  
Private credit / GDP   0.002** -0.001 ----- 
   (0.001) (0.001)  
Private credit / GDP ×    0.003 0.004 0.001 
External dependence   (0.002) (0.002) (0.002) 
Log population   0.248* 0.587*** ----- 
   (0.148) (0.185)  
Log population ×    0.002 0.002 0.017 
Liquidity needs   (0.002) (0.002) (0.016) 
Time trend No No No Yes No 
Fixed effects Country Country Country Country Country× Industry 
 Industry Industry Industry Industry Country×Year 
     Industry×Year 
Observations 15363 15363 14356 14356 14356 
R-squared 0.11 0.11 0.12 0.12 0.43 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real industry value added growth rate over 1973-2007. Data used on country-industry pairs with at 
least 30 years of data. ‘Liberalized’ is a dummy variable equal to 1 if a country is liberalized in a given period. 
‘Initial share’ is the beginning-of-period share of output in a sector in total manufacturing output. ‘Exports / Output’ 
are exports in a particular sector divided by output in a particular sector. ‘Imports / Output’ are imports in a 
particular sector divided by output in a particular sector. ‘Trade openness’ is the sum of exports and imports 
normalised by the country’s GDP. ‘Log GDP per capita’ is the logarithm of GDP per capita. ‘Private credit / GDP’ 
is the ratio of credit to the private sector to GDP. ‘External dependence’ is the sector’s median capital expenditures 
minus cash flows divided by capital expenditures. ‘Liquidity needs’ is the sector’s median inventories over sales. 
‘Log population’ is the logarithm of total population. Standard errors in parentheses provide a correction for cross-
sectional heteroskedasticity and account for the overlapping nature of the data. *** indicates significance at the 1% 
level, ** at the 5% level, and * at the 10% level. All data definitions and sources in Appendix 1. 
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Table 10. 
Financial openness and the skewness of industry-level value added growth: Liberalization intensity 

 
 Output skewness 
 (1) (2) (3) (4) (5) 

Liberalization intensity -0.082* -0.091* -0.110* -0.283*** ----- 
 (0.045) (0.056) (0.063) (0.077)  
Liberalization intensity ×    -0.252 -0.386** -0.393*** 0.463*** 
External dependence  (0.166) (0.181) (0.171) (0.142) 
Industry and country covariates No No Yes Yes Yes 
Time trend No No No Yes No 
Fixed effects Country Country Country Country Country× Industry 
 Industry Industry Industry Industry Country×Year 
     Industry×Year 
Observations 15363 15363 14356 14356 14356 
R-squared 0.11 0.11 0.12 0.12 0.12 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real industry value added growth rate over 1973-2007. Data used on country-industry pairs with 
at least 30 years of data. ‘Liberalization intensity’ is the ratio of International Finance Corporation investable to 
global market capitalisation after the liberalization year. ‘External dependence’ is the sector’s median capital 
expenditures minus cash flows divided by capital expenditures. All other industry and country variables and 
interactions from Table 9 are included where indicated (coefficients not reported for brevity). Standard errors in 
parentheses provide a correction for cross-sectional heteroskedasticity and account for the overlapping nature of 
the data. *** indicates significance at the 1% level, ** at the 5% level, and * at the 10% level. All data 
definitions and sources in Appendix 1. 
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Table 11. 
Financial openness and the skewness of industry value added growth: Data issues 

 
 Output skewness 
 (1) (2) 

Liberalized -0.080**  
 (0.040)  
Liberalized ×External dependence -0.173  
 (0.111)  

Liberalization intensity  -0.231*** 
  (0.073) 
Liberalization intensity ×External dependence  -0.381*** 
  (0.145) 
Industry and country covariates Yes Yes 
Time trend Yes Yes 
Fixed effects Country Country 
 Industry Industry 
Observations 20711 20711 
R-squared 0.11 0.11 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real industry value added growth rate over 1973-2007. Data used on country-industry pairs with 
at least 20 years of data. The control group of non-liberalized countries is all non-liberalized countries. 
‘Liberalized’ is a dummy variable equal to 1 if a country is liberalized in a given period. ‘Liberalization 
intensity’ is the ratio of International Finance Corporation investable to global market capitalization after the 
liberalization year. ‘External dependence’ is the sector’s median capital expenditures minus cash flows divided 
by capital expenditures. All other industry and country variables and interactions from Table 9 are included 
(coefficients not reported for brevity). Standard errors in parentheses provide a correction for cross-sectional 
heteroskedasticity and account for the overlapping nature of the data. *** indicates significance at the 1% level, 
** at the 5% level, and * at the 10% level. All data definitions and sources in Appendix 1. 
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Table 12. 
Financial openness and the skewness of industry capital, TFP, establishments, and employment growth 

 
 Capital TFP Establishments Employment 
 (1) (2) (3) (4) 

Liberalized -0.077* -0.101* 0.055 -0.161*** 
 (0.047) (0.061) (0.074) (0.061) 
Liberalized ×External dependence -0.056 -0.052 -0.049 -0.352** 
 (0.144) (0.160) (0.220) (0.147) 
Industry and country covariates Yes Yes Yes Yes 
Time trend Yes Yes Yes Yes 
Fixed effects Country 
 Industry 
Observations 11444 11141 8504 13338 
R-squared 0.10 0.10 0.10 0.12 
Note: The table reports estimates from fixed effects regressions where the dependent variable is the 10-year 
skewness of the real growth rate of industry capital (Column (1)), TFP (Column (2)), establishments (Column 
(3)) and employment (Column (4)), over 1973-2007. ‘Liberalized’ is a dummy variable equal to 1 if a country is 
liberalized in a given period. ‘External dependence’ is the sector’s median capital expenditures minus cash 
flows divided by capital expenditures. All other industry and country variables and interactions from Table 9 
are included in the regression (coefficients not reported for brevity). Standard errors in parentheses provide a 
correction for cross-sectional heteroskedasticity and account for the overlapping nature of the data. *** 
indicates significance at the 1% level, ** at the 5% level, and * at the 10% level. All data definitions and 
sources in Appendix 1. 
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Appendix 1. Variables and sources 
 

GDP per capita Average of total GDP divided by the population. Source: Penn World Tables. 
 
Industry output Total output in a particular industry in a particular country in a particular year, in 

constant US dollars. Source: Penn Tables and INDSTAT 2010 Rev. 3. 
 
Liberalized Dummy variable equal to 1 following the year in which the country liberalizes its stock 

market. Source: Bekaert et al. (2005). 
 
Liberalization intensity The ratio of International Finance Corporation investable to global market 

capitalization after the liberalization year. Source: Bekaert et al. (2005). 
 
Initial share The industry’s share of output out of total manufacturing output in this country for a 

particular year. Source: INDSTAT 2010 Rev. 3. 
 
Population Total population in the respective country. Source: Penn World Tables. 
 
Trade openness Exports and imports divided by GDP. Source: Penn World Tables. 
 
Constraints on executive Average index of executive checks and balances on the executive branch of 

government. Source: Polity IV. 
 
Private credit / GDP Average value of total credits by financial intermediaries to the private sector in each 

country, excluding credit by central banks. Source: Beck et al. (2010). 
 
OECD Dummy variable equal to 1 if the country is a member of the OECD. 
 
Government spending /  Average government spending as a share of total GDP. Source: Penn World Tables. 
GDP  
 
Years of schooling Average years of schooling for the population. Source: Barro-Lee Dataset. 
 
Inflation The annual change in the consumer price index. Source: World Development 

Indicators. 
 
Banking crises The number of years over the period 1973-2009 during which a country has been in a 

banking crisis. Source: Laeven and Valencia (2012).  
 
External dependence The sector’s median value of capital expenditures minus cash flows divided by capital 

expenditures, for mature Compustat firms. Adapted for ISIC Rev. 3 from Cetorelli and 
Strahan (2006). 

 
Liquidity needs The sector’s median value of total inventories divided by total sales, for mature 

Compustat firms. Adapted for ISIC Rev. 3 from Raddatz (2006). 
 
Exports/Output Average exports in a particular sector divided by output in a particular sector. Adapted 

for ISIC Rev. 3 from Di Giovanni and Levchenko (2009). 
 
Imports/Output Average imports in a particular sector divided by output in a particular sector. Adapted 

for ISIC Rev. 3 from Di Giovanni and Levchenko (2009). 
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