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Abstract

The paper presents a robust but previously undocumented data pattern: corporate risk
taking is positively correlated with country-level foreign exchange reserve holdings (as a
share of the GDP). With data on 5000 manufacturing firms in 24 emerging economies during
2000-2006, we show that foreign reserve accumulation is economically and statistically
associated with higher leverage ratios, lower cash holdings, riskier investments, and higher
total and idiosyncratic stock return volatilities. We further show that at least a part of the
positive correlation is due to greater corporate risk taking in response to an improvement in a
country’s ability to defend against macroeconomic risks associated with a sudden stop in
international capital flows. The pattern is stronger for firms that are intrinsically more
dependent on external finance for working capital and capital expenditure. It continues to
hold when the foreign reserve is instrumented by cumulative trade surpluses. Moreover, with
reserve accumulation, the risk taking is more pronounced for domestically-owned firms or in
countries with weak creditor rights. Our finding may provide an explanation for a puzzle
during the 2008-2009 global crisis: that higher foreign reserve holdings before the crisis did
not translate into less severe corporate difficulties across countries during the crisis.
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1 Introduction

While the literature on corporate risk-taking is vast, there have been comparatively
few studies on the effects of government policies on corporate finance. This paper
investigates how corporate risk-taking behavior may be affected by a country’s defensive
strategies against sudden stops in international capital flows.

The 2008-2009 global financial crisis provides a recent motivation for such research.
In the years leading up to the global crisis, many countries have accumulated a vast sum of
foreign exchange reserves (see Figure 1). A key intent of the accumulation for many
countries is to build up a cushion against external negative shocks, such as the sudden
reversal of international capital flows that was experienced by many emerging market
economies in Asia and Latin America during 1997-2000 (Obstfeld et al. 2009). To the extent
that a higher FX reserve makes a country less likely to suffer a balance-of-payments crisis,
corporations should experience less default events. Somewhat surprisingly, according to IMF
chief economist Olivier Blanchard, when another reversal of international capital flows did
come in 2008-2009, the reserve holdings didn’t appear to lessen the severity of the crisis for
the countries in question. A scatter plot of the size of recession as measured by the decline in
GDP growth and the ratio of FX reserve to GDP prior to the crisis (Figure 2, imported from
Blanchard et al, 2009) does not reveal a negative relationship.'

While the lack of a negative relationship could potentially be explained by several
possibilities, in this paper we investigate a particular hypothesis that is anchored to corporate
financial behavior. In particular, we examine whether an increase in country-level insurance
as measured by an increase in reserve/GDP ratio could induce corporations to respond by
raising their risk-taking and hence increasing their vulnerability to a negative shock. As a
result, when a large negative shock actually arrives (such as a massive reversal of global

capital flows in 2008), the actual severity of the corporate financial difficulties in a country

" On the contrary, Frenkel and Saravelos (2010) used variables from the early warning literature to see if they
could "predict" relative performance across countries during 2008-2009. They found reserve/GDP (and its
variations) is a significant predictor, which seems to contradict Blanchard.



with a high pre-crisis reserve/GDP ratio is not much better than their counterparts in a
country with a lower reserve/GDP ratio.

We examine over 5000 listed firms in 24 emerging economies from 2000 to 2006. A
robust pattern in the data is that firms in countries (or years) with a higher ratio of foreign
exchange reserves to GDP tend to have a higher leverage ratio, a lower cash/asset ratio,
riskier corporate investment, and higher total and idiosyncratic firm-level stock return
volatility. We interpret these findings as evidence that corporate risk-taking goes up as the
level of country insurance increases.

The correlation could reflect a mechanical association or even a reverse causality. For
example, massive capital inflows into an emerging market economy (due to low interest rates
in the United States and Europe) could inflate the leverage ratios in all corporations, and at
the same time, raise the reserve/GDP ratio. To find out if the patterns reflect a causal relation
from country insurance to corporate risk taking, we undertake two additional investigations.
First, we include an additional regressor which is an interaction between a firm’s intrinsic
dependence on external finance and the country-level FX reserve/GDP ratio. The idea is that
if a higher leverage ratio reflects active risk-taking by firms, we would expect that firms that
are more constrained by external finance ex ante would raise their leverage ratios more
aggressively ex post when the country insurance is perceived to be stronger. (In comparison,
a mechanical correlation that does not involve firms actively re-optimizing their leverage
ratios would only change the leverage ratios of all firms proportionately.)

Second, we implement an instrumental variable regression. As a matter of definition,
a country’s foreign exchange reserve accumulation is the sum of three components:
cumulative trade surplus in goods and services, cumulative inflows of factor income (such as
remittances of migrant workers’ income and government transfers), and cumulative net
inflows of capital (including foreign direct investment, portfolio debt and equity, bank loans,
and trade credits). The reverse causality or the mechanical correlation stories are about the
relationship between the last components of the reserve accumulation and corporate leverage
ratios. We instrument a country’s foreign exchange reserve by its cumulative trade surpluses
in goods and services and find that the same patterns continue to hold. We control for the
potential direct impact of international trade on corporate risk by including sectoral exports

or focusing on sectors with little international trade. As trade might be correlated with capital



flow, we further include variables capturing the liquidity environment that might be affected
by capital flows, such as domestic credit /GDP and foreign debt/GDP.

Third, we examine some further asymmetric effect across firms within a country,
based on whether the largest shareholder of the firm is domestic or foreign. We find that
reserves increase risk taking more for domestically-owned firm than for foreign-owned ones.
To the extent that domestically-owned firms have less access to international liquidity and
may be more subject to liquidity shocks, this asymmetry further suggests that domestic firms
take on additional risk in response to perceived decline of country risk.

Fourth, we examine asymmetry across countries. Firm risk-taking is also affected by
the strength of the voice by stakeholders such as creditors and shareholders. The literature
suggests that stronger creditor rights in bankruptcy reduce corporate risk-taking (see Acharya,
Amihud and Litov (2009)). Hence, we examine whether the impact of reserve accumulation
on risk-taking differs across countries based on the country’s creditor rights. We find that
given the same level of reserve accumulation, the increase of risk-taking is significantly
smaller in countries with stronger creditor right protection.

These asymmetries across firms based on ownership and across countries based on
creditor rights further suggest that there is some elements of causality behind the positive
relationship between reserve accumulation and corporate risk taking.

Higher foreign reserve has been found to make currency crisis less likely, as shown in
large literature including Frankel and Rose (1996). Moreover, there have been suggestions
that the Asian financial crisis may have led many emerging market economies to want to
increase foreign reserve so as to avoid having to go to the IMF. For example, in Foreign
Affairs (1999), Martin Feldstein wrote “emerging markets must learn to inoculate themselves
against future currency attacks by increasing liquidity, such as foreign currency reserves, so
they can fight back the powerful forces of market speculation on their own. While self-help is
expensive, it is far less painful than the turmoil of currency crises.”

By reducing the likelihood of currency crisis, reserve accumulation alleviates two

types of risks that firms are exposed to: foreign exchange risk (concerns of the domestic

? See “A Self Helping Guide for Emerging Markets”, Foreign Affairs (March /April, 1999).
http://www.foreignaffairs.com/articles/54801/martin-feldstein/a-self-help-guide-for-emerging-markets



value of foreign sales and foreign liabilities) or liquidity risk (concerns for not being able to
raise funds even domestically). The liquidity risk can occur when a country is under currency
crisis, due to the twin banking and currency crisis phenomenon as documented in Kaminsky
and Reinhart (1999). That is, when a currency crisis occurs, domestic banks may experience
severe problems as well, which will put pressure on non-financial firm’s funding cost even if
these firms do not borrow directly from abroad. Hence Obstfeld, et. al. (2010) argue that
reserves ensure liquidity at the time of liquidity shortage and reduce the likelihood of “double
drain” (internal and external). In this paper, we focus on the liquidity risk. It would be ideal
to also directly measure foreign exchange risk, but the lack of data on firm-level foreign
liability hinders us from doing so.

Our paper does not regard corporate risk-taking as necessarily socially inefficient.
There has been earlier work suggesting that risk-taking could increase firm’s growth and
value during normal times (e.g. Obstfeld (2004) and John, Litov, and Yeung (2008)). Instead,
we argue that firm’s risk-taking can increase their vulnerability to unexpected liquidity
shocks such as the 2007-2008 global crisis. Indeed, Tong and Wei (2010) find that during
this crisis, firms with high leverage experienced a more severe decline of stock price.

The paper is linked to four literatures. First, it is linked to a large literature on cross-
country capital structure, including Rajan and Zingales (1995), Booth, Demirgii¢c-Kunt and
Maksimovic (2001) and Agca, Nicolo and Detragiache (2007). Second, it is related to
research on corporate risk taking (Claessens, Djankov and Nenova 2000; Coles, Daniel and
Naveen, 2006; John, Litov, and Yeung, 2008; Laeven and Levin, 2009; Bartram, Brown and
Stulz, 2009; Li et al (2010)). As far as we know, none of the papers in these two literatures
has linked corporate risk-taking with country-level foreign reserve holdings. Third, our paper
is linked to a subset of international finance/open economy macroeconomics literature on
foreign reserve accumulation, such as Aizenman and Lee (2008), Jeanne and Ranciere (2007)
and Obstfeld et al. (2009). These papers do not examine the response by corporate finance
variables to country insurance variables. Finally, our paper also relates to the early literature
on exchange rate regimes, which argues that pegged exchange rate regime serves as an
implicit exchange rate guarantee by the government, reduces perceptions of the risk of
borrowing in foreign currencies, and hence biases corporate borrowing towards foreign

currency (Fisher (2001)).



The rest of the paper is organized as follows. In Section 2, we explain the empirical
methodology and definitions and the data sources of the key variables. In Section 3, we
provide empirical evidence. In Section 4, we conclude and discuss directions for future

research.

2. Methodology and Data

2.1 Basic Specification

We denote some measure of risk taking by firm i in country k at year t by RTj. We
will look at various proxies of corporate risk including corporate leverage ratio, cash
holdings, risky investment and stock return volatility. The key empirical relationship that we
examine relates one of the measures of corporate risk taking to the country-level ratio of
foreign exchange reserves to GDP (denoted by FXRy;.1), conditional on firm fixed effects
(which encompass country fixed effects), year fixed effects, and other control variables.

More specifically,

(1) RT .=y FXR,,,+Controls ,, + Firm_Fixed_Effects +Year_Fixed_Effects +e ,,

The set of control variables includes both firm-level variables such as size and growth
opportunities, and country-level variables such as credit supply and capital account openness.
Time-invariant country features such as legal origins, shareholder rights protection, creditor
rights protection, and quality of the accounting system, and time-invariant firm features, such
as sector affiliation, capital intensity, and political connections, are absorbed in the firm fixed
effects. Time-varying common global shocks, such as the global interest rate, the global risk
appetite, and the global demand shocks, are absorbed in the year fixed effects.

The standard errors of the coefficient estimates are clustered at the country-year level

since the key regressor, FXRy.1, is at that level. The key parameter of interest is y . In some
specifications, we let ¥ be a function of a firm’s intrinsic dependence on external finance for

either working capital or long-term investment expenditure. That is,

(2)y, =y, ty, * Dependence_on_external_finance,.



2.2 Key Data
2.2.1. Dependent variable — risk taking by firms

We use a set of measures of corporate risk. The first one is financial leverage, i.e., the
ratio of total debt over total asset, as in Claessens et al. (2001). Firms with higher leverage
tend to face more risks when there is a liquidity shock to the economy. For example, Tong
and Wei (2010) illustrate that firms with higher leverage suffered more during the 2008-09
global crisis.

The second one is corporate cash holding as in Coles, Daniel, Naveen (2006). Firms
with smaller cash holdings tend to have a smaller cushion when faced with aggregate
liquidity shocks. This proxy relates to risk-taking on firms’ asset side, complementary to the
first proxy of corporate risk, as leverage relates to firms’ liability side. The two proxies can
help addressing whether firms simply add debt when international capital is abundant or
whether they also actively run down their own cash reserves.

The third measure is risky investment, as measured by relatively higher investment in
R&D and smaller investment in physical capital (see Coles, Daniel, Naveen (2006)). Risky
investment may provide higher returns during normal times, but it can decrease firms’ ability
of getting financing during a crisis as firms will have relatively less collateral for borrowing.
We proxy risky investment by log(1+RD/Capital Expenditure). This is because R& D are
zeros for around 76% of firm-years. We take the log to reduce the impact of extreme values
(firms that do not have any R&D throughout our sample will be controlled for firm fixed
effects).

The last measure is stock return volatility as measured by the log standard deviation of
firms’ weekly equity returns within the year (see Laeven and Levin (2009)). This dependent
variable arguably captures the degree of business risk more directly. It is a market-based
measure of firm risk, while the other three proxies are balance-sheet-based measures. In case
there is some off-balance-sheet risk-taking of firms, such as hedging, stock return volatility
can partially capture that. In robustness checks, we will further decompose total stock return
volatility into market-wide volatility and idiosyncratic volatility by using a CAPM model.
(The idiosyncratic stock return volatility is measured by the standard deviation of the

residuals from the CAMP model within the firm-year).



2.2.2 Dependence on external finance
We develop two measures of intrinsic dependence for external finance:

o Intrinsic dependence on external finance for investment (DEF _INV)

We construct a sector-level approximation of a firm’s intrinsic demand on external
finance for capital investment following a methodology in Rajan and Zingales (1998):

capital expenditures - cash flow

(4) Dependence on external finance for investment = - -
capital expenditures

where Cash flow = cash flow from operations + decreases in inventories + decreases in
receivables + increases in payables. All the numbers are based on U.S. firms, which are
judged to be least likely to suffer from financing constraints (during a normal time) relative
to firms in other countries. While the original Rajan and Zingales (1998) paper covers only
40 (mainly SIC 2-digit) sectors, we expand the coverage to around 250 SIC 3-digit sectors.
To calculate the demand for external financing of U.S. firms, we take the following
steps. First, every firm in the COMPUSTA USA is sorted into one of the SIC 3-digit sectors.
Second, we calculate the ratio of dependence on external finance for each firm from 1990-
2006. Third, we calculate the sector-level median from firm ratios for each SIC 3-digit sector
that contains at least 5 firms, and the median value is then chosen, to be the index of demand
for external financing in that sector. Conceptually, the Rajan-Zingales (RZ) index aims to
identify sector-level features, i.e. which sectors are naturally more dependent on external
financing for their business operation. It ignores the question of which firms within a sector
are more liquidity constrained. What the RZ index measures could be regarded as a
“technical feature” of a sector, almost like a part of the production function. To capture the
economic concept of the percentage of capital expenditure that has to be financed by external

funding, we winsorize the RZ index to range between 0 and 1.

o Intrinsic dependence on external finance for working capital (DEF_WK)

Besides capital needed for investment, working capital is required for a firm to
operate and to satisfy both short-term debt payment and ongoing operational expenses. Firms
may use lines of credit, term loans or commercial paper to cover such needs. Firms may also

use trade credit (implicit borrowing from either upstream suppliers by delaying payments for



inputs or from downstream customers by collecting payments before delivery of output) to
finance the need for working capital. If a liquidity crunch makes it difficult for a firm to raise
funds for working capital distinct from external financing for long-term investment, we
would like to capture that. If there is an unexpected liquidity crunch for working capital,
those industries that depend intrinsically more on external finance for working capital should
experience a larger decline of stock prices.

We construct a sector-level measure of intrinsic need for external finance for working
capital by “cash conversion cycle”, which “is commonly used in financial analysis to
measure the liquidity position of a firm” (Raddatz, 2006). The cycle measures the time
elapsed from the moment a firm pays for its inputs to the moment it receives payment for the
goods it sells. We assume that dependence on external finance for working capital is due to
pure technological reasons, such as the length of time in the production process and the mode
of operation. For U.S. firms during a non-crisis period, when the supply of finance is as
abundant as in any country, the relative values of the cash conversion cycle across sectors

reflect relative true needs for external finance for working capital. Specifically,’

. inventories - account payables account receivables
Cash conversion cycle= 365*( pay " j

cost of goods sold total sales

It is used as a measure of dependence on external finance by Kroszner, Laeven,
Klingebiel (2007) and Braun and Raddatz (2008) in addition to Raddatz (2006). We construct
the index as follows: First, for each U.S. firm during 1990-2006, we calculate the cash
conversion cycle based on the annual data from Compustat USA Industrial Annual. Second,
we define the sector-level value of the index (for each SIC 3 digit sector) as the median
across all firms in the sector. We assume the same index applies to all other countries. Across
all 3-digit sectors, the median and mean values of the index are 87 and 89 days respectively,

with a standard deviation of 29 days.

2.2.3 Control variables

We have the following macroeconomic variables related to the domestic and

? Inventories, accounts receivable, and accounts payable are year-end numbers, while costs of goods and sales
are aggregated over the year. We multiply the ratio by 365, i.e., the number of days in a year.
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international liquidity situation of a country. The domestic variables include domestic private
credit over GDP and broad money over GDP. The international variables include
international financial openness as measured by debt liability/GDP, as well as foreign assets
plus liabilities over GDP, as in Milesi-Ferretti and Lane (2006).

We include traditional firm-level controls of leverage and closeness to default: firm
growth opportunity (log of Tobin’s Q), firm size (log of total assets), tangibility (property,
plants and equipments over assets) and profitability (earnings before interest and tax/total
asset). These variables have been applied before in Rajan and Zingales (1995) and others. We
include firm fixed effects to control for time-invariant factors. We look at 5000 listed
manufacturing firms in 24 emerging economies over the period from 2000 to 2006. Country

coverage and summary statistics are provided in Tables 1a and 1b.

3. Empirical Results
3.1 A First Look at the Data

In Figure 3, we plot the average leverage ratio across firms in a country in a year
against the reserve/GDP ratio in that country and that year for 24 emerging market
economies during 2000-2006, conditional on country fixed effects and year fixed effects.
From the 168 country-year observations, there is a clearly positive relationship between the
two variables. The slope of the fitted line is 0.20, with a standard error of 0.07 (and a t-
statistic of 2.92).

Instead of taking the average across firms in a given country and year, one could filter
the data differently. First, we pool all firm leverage ratios in all countries and years together,
and take out country means and year fixed effects. Second, we classify all residuals into 20
quintiles based on the value of the RES/GDP ratios, with each quintile having 5% of the
observations. Third, within each quintile, we compute the average leverage ratio. In Figure 4,
we plot the average leverage ratio within a bin against the lower bound of the reserve/GDP
ratio for that bin. Again, there is a clear positive slope in the graph. The slope is also about
0.20. These two plots serve to illustrate that the positive correlation between country
insurance and corporate leverage is not driven by one or two firms or by one or two countries.

In Figure 5, we plot a chart similar to Figure 4 but replace the leverage ratio with the

cash/asset ratio. There we find a significantly negative slope in the graph. The slope
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coefficient is -0.06 and the standard error is 0.02. That is, when reserve/GDP rises, firms hold
smaller cash reserves relative to assets. In Figure 6, we replace Figure 5 with risky
investment as the variable on the y-axis. A positive trend appears there: reserve accumulation
is significantly associated with riskier investment. The slope is 0.084 and the standard error is
0.04. In Figure 7, we use firm-level stock return volatility as the variable on the y-axis. Again
a positive correlation is found between reserve accumulation and stock return volatility. The
slope coefficient is 1.04 and the standard error is 0.28.

In the rest of the section, we will show that the positive correlation is robust to
including other control variables, and reflects at least in part a causal effect of a change in a

country’s foreign exchange reserve on corporate risk taking.

3.2 Firm Leverage and Country Insurance: How Robust is the Association?

To examine the robustness of the association, we need to include macro variables to
control for potential omitted variables and mechanical connections. For example, one
channel through which a higher reserve/GDP may be associated with a higher corporate
leverage is through capital inflows. In particular, capital inflows, if not sterilized fully by the
central bank’s interventions in the foreign exchange market, could translate into a more
expansionary money supply, making credit cheaper and more easily available to firms. This,
in turn, could induce firms to raise their leverage ratios. At the same time, capital inflows
could directly add to a country’s foreign reserve holdings (if they are not offset by other
items in the balance of payments). In this scenario, it is not a higher reserve/GDP ratio that
induces firms to raise their leverage ratios. Rather, it is unsterilized capital inflows that
simultaneously expand the credit supply and raise the foreign reserve holdings.

Hence, we add a set of macroeconomic controls. The first one is broad money supply,
i.e. M2/GDP ratio. We then add domestic credit/GDP ratio, which is a component of the
high-powered money, but also a commonly used proxy for a country’s level of financial
development. Finally, we add two measures of a country’s exposure to financial globalization:
the ratio of the stock of foreign liabilities to GDP, and the ratio of the sum of foreign assets
and foreign liabilities to GDP. They are meant to allow for the possibility that corporate

leverage ratios are higher when access to the international capital market becomes easier.
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We further include firm-level control variables that the literature on international
capital structure (e.g., Rajan and Zingales, 1995) deems important: firm growth opportunity
(log of Tobin’s Q), profitability (earnings before interest and tax/total asset), firm size (log of
total assets), and tangibility (property, plants and equipments over assets). We also include
firm fixed effects — there are over 5000 of them. The firm fixed effects supersede both
country fixed effects and sector fixed effects, since the latter two are linear combinations of
firm fixed effects.

The regressions with the above control variables are presented in Table 2, where we
estimate a series of proxies of corporate risk. The first dependent variable in Column 1 is the
leverage ratio by firm and year. As explained earlier, the standard errors are clustered at the
country-year level. The coefficient for reserve/GDP is 0.14, with a t statistic in excess of 3.
This reflects the fitted line represented in Figure 3. Corporations tend to have a higher
leverage ratio in countries/years with a higher ratio of foreign reserve to GDP. An increase in
the reserve/GDP ratio by one standard deviation (i.e., 0.048 conditional on country fixed
effects) is associated with a higher leverage ratio by 0.7 percentage points. This is a non-
trivial effect since the standard deviation of the leverage ratio in the sample is only 9.1
percentage points (conditional on firm fixed effects).

In Column 2, the dependent variable becomes cash holdings over assets. The ratio of
reserve/GDP has a coefficient of -0.12, significant at the 1% level. Based on this, if the ratio
of reserve/GDP rises by one standard deviation (0.048), the cash holding as a share of assets
will decrease by 0.6% (=0.048*0.12), which explains 9% of the standard deviation of the
cash/asset ratio (0.064 when conditional on firm fixed effects).

In Column 3, the dependent variable is a proxy for risky investment. Here, a higher
level of reserve is again significantly associated with a higher share of investment in risky
projects. The coefficient is at 0.06, significant at the 10% level. Hence if the ratio of
reserve/GDP rises by one standard deviation (0.048), the share of risky investment will
increase by 0.003 (=0.048*0.06), which explains around 2.5% of the standard deviation of
risky investment (0.115 conditional on firm fixed effects).

Finally, in Column 4, the stock return volatility is now the dependent variable. We
find that the ratio of reserve/GDP is a significant predictor for stock return volatility. Based

on the point estimate, if reserve/GDP goes up by one standard deviation (0.048), the stock
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return volatility will increase by 0.049 (=0.048*1.03), which explains around 15% of the
standard deviation of stock return volatility (0.33 when conditional on firm fixed effects).

Control variables have sensible signs. For example, firms with greater growth
opportunities or that are more profitable have a lower leverage ratio. This is consistent with
the idea that for these firms, the agency problem associated with free cash is less a problem.
Larger firms and firms that have more tangible assets (which could be pledged as collaterals)
have a higher leverage ratio, probably because it is relatively easy for them to borrow.
Inclusion of these firm-level controls improves the fitness of the model. Interesting, it has no
effect on the coefficient on the reserve/GDP ratio. Firms continue to have a higher leverage
ratio if they are in a country/year that has a higher reserve/GDP ratio.

Note that macroeconomic controls could lead to an under-estimation of the
coefficient on the Reserve/GDP ratio if part of the genuine effect of a higher reserve/GDP
ratio on corporate risk is through increasing the money supply, as foreign reserve is a part of
the high powered money after all. In any case, the coefficient on the reserve/GDP ratio in
Table 2 is still statistically significant throughout the various proxies of corporate risks.
Hence, we conclude that the positive relationship between corporate risk taking and country-

level reserve/GDP ratio is robust to adding firm and macro features.

3.3 Asymmetric Effects as a Function of Dependence on External Finance

In this and the next two sub-sections, we explore three separate ways to investigate if
the positive association between corporate risk and reserve holdings goes beyond a passive or
a mechanical change in corporate risk taking due to capital inflows or a reverse causality.

We start by checking if the association is asymmetric depending on a sector’s
intrinsic dependence on external finance. Under the null that unsterilized capital inflows
cause firms to passively increase their corporate risk, such as leverage ratios, we would
expect approximately the same increase in the leverage ratios across all firms. In comparison,
if firms actively adjust their leverage ratios in response to a higher reserve/GDP ratio, we
would expect those firms that are intrinsically more dependent on external finance to adjust
their leverage ratios more strongly since they were relatively more constrained in their

external borrowing to begin with.
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In Column 1 of Table 3, we augment the regression by including an interaction term
between reserve/GDP ratio and the index for dependence on external finance for working
capital. (Note that the index for dependence on external finance itself does not change over
time, and hence is absorbed by the firm fixed effects.) In this specification, the interaction
term is positive (with the point estimate equal to 0.037) and statistically significant at the 1%
level (with a t statistic of 3). In Column 1 of Table 3, we also incorporate an interaction term
between an index for dependence on external finance for long-term investment and
reserve/GDP ratio. The interaction term is positive (with a point estimate of 0.0033) but not
significant. One interpretation is that in year-to-year changes in the reserve/GDP ratio, firms
that are constrained by a working capital need respond by changing their leverage ratios more
strongly and more visibly than firms that are constrained by a long-term investment need.
Another interpretation is that the meaure of the dependence on external finance for long-term
investment is noisier than the other index.

Based on the point estimate, with a DEP_ WK of 3.7 (mean plus one standard
deviation), one standard deviation rise of reserve/GDP will increase leverage by 4%,
explaining 20% of the standard deviation of leverage. On the contrary, for a DEP WK of 1.7
(mean minus one standard deviation), one standard deviation rise of reserve/GDP will
increase leverage by 2%, only explaining 10% of the standard deviation of leverage.

In Column 2 of Table 3, we look at cash /assets as the dependent variable. There, the
interaction term of reserve/GDP and DEP_ WK is negative and significantly different from
zero at the 1% level. That is, as reserves accumulate, firms that are more vulnerable to
liquidity crisis (due to higher DEP_WK) actively reduce their cash cushion against liquidity
shocks. In Column 3, we measure corporate risk by risky investment. We add the interaction
terms between the reserves/GDP ratio and the two measures of dependence on external
finance. Interestingly, both interaction terms are positive and significant at the 5% level. In
Column 4, we measure corporate risk by stock return volatility. There, the interaction of
reserves and DEP_INV is significantly positive at the 5% level. The interaction of reserves
and DEP_WK is also positive but less significant.

Taken together, the results in Table 3 imply that corporate risk taking tends to go up
in countries/years in which the reserve/GDP ratio is higher. This effect is stronger for firms

that have a higher intrinsic dependence on external finance.
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3.4. Instrumental Variable Estimation

The second approach to dealing with reverse causality and a mechanical correlation is
to employ an instrumental variable approach.

By definition, foreign reserve holdings are the sum of three components: (a)
cumulative net capital inflows (including foreign direct investment, foreign portfolio equity
and debt, foreign bank loans, and trade credit), (b) cumulative remittances and transfers, and
(c) cumulative trade surpluses in goods and services. In this subsection, we instrument
reserves/GDP by trade surplus cumulative since 1999, normalized by the current-year GDP
in U.S. dollars. The first-stage regression is presented in Table 4. The regressions include
firm and year fixed effects, and cluster the standard errors at the country*year level. The
coefficient on the cumulative trade surplus is positive (0.89) and significant at the 1% level.

The second stage results are presented in Table 5. We first examine the average effect
on leverage in Column 1. The coefficient of reserves in the IV estimation (0.83) is six times
that in the OLS regression (0.14). These findings suggest that a firm will respond to foreign
reserves, but foreign reserves might be a noisy measure of country insurance, due to
measurement errors. Hence, removing potential endogeneity and measurement errors actually
strengthens the impact of the reserves on a firm’s risk taking. Based on the IV estimate, an
increase in the reserve/GDP ratio by one standard deviation (or 0.20) tends to lead to an
increase in the leverage ratio by 16 percentage points (0.83*0.20=0.16), which is
economically significant (compared with the sample standard deviation of 20% for the
leverage ratio across all firms in all years).

In Columns 2 to 4 of Table 5, we examine other proxies of corporate risk. Column 2
reports the estimation for cash holding over assets. The coefficient of instrumented
reserve/GDP 1is -0.47, significant at the 1% level. The coefficient in the IV estimation is
about four times that in the OLS estimation.

Column 3 examines risky investment. There reserve/GDP is significant at the 10%
level. The point estimate is about four times that in the OLS estimation, but the estimated
standard errors in the IV estimation is also around four times that in the OLS estimation, then
the significance level does not change much. In Column 4, we study stock return volatility.

There the instrumented reserve/GDP turns out to be positive but insignificant.
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In Table 6, we examine the asymmetric impact of instrumented reserves/GDP as a
function of a firm’s intrinsic dependence on external finance for working capital and for
capital expenditure, respectively (in specifications identical to those in Table 3). The
interaction term between the instrumented reserves/GDP ratio and DEP_ WK is significantly
positive at the 1% level for leverage (Column 1). Moreover, the point estimate, 0.066, almost
doubles the corresponding OLS estimate (0.037 in Column 1 of Table 3). Again the IV
estimation strengthens the economic magnitude of the reserves effect. Similar to the OLS
estimation, the interaction term between the instrumented reserves/GDP ratio and DEP_INV
is insignificant (but still positive).

In Column 2 of Table 6, we examine cash holdings as an alternative measure of
corporate risk. There the interaction term of reserves and DEP_ WK has a negative coefficient
of -0.05, which is significant at the 1% level. It is about the same as the OLS estimate. In
Column 3 of Table 6, we look at risky investment. We find the interaction of predicted
reserves and DEP_INV to have a positive coefficient of 0.08, is significant at the 1% level,
and is 60% higher than the OLS estimate. In Column 4, we use stock return volatility as a
measure. There we find that the interaction term of reserves and DEP_ WK is significant at
5%, while the interaction term of reserves and DEP_INV is more significant at 1%.

In the IV estimation, some might be concerned that trade surplus may have direct
impact on a firm’s risk taking. For example, more exports might cause firms to leverage up if
firms choose debt over equity and internal cash to finance the expansion for exports. We
have controlled for this channel by adding firm-level profits and growth opportunity. To
more directly capture the impact of exports, we further include the exports at the 4-digit
sector-level of a country as a control variable in both the first and second stages. The export
data from year 1999 to 2006 is collected from the World Bank’s World Integrated Trade
Solution (WITS) dataset. We then take the one-year lag of log(l+exports) as a control
variable, as some sectors in some countries have no exports. In the first stage, the log of
sector-level exports has a positive coefficient of 0.002 and a standard error of 0.0024, and
hence it is not statistically significant. Trade surplus/GDP is still significant at the first stage,
with a coefficient of 0.90 and a standard error of 0.30. The second-stage results for
instrumented reserve/GDP are presented in Table 7. Reassuringly, including sector-level

exports does not change the results for reserve/GDP. The coefficient and significance levels
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of reserve/GDP in Table 7 are almost the same as those in Table 6. Hence adding sector-level
exports further supports trade surplus/GDP as a valid IV.

In Table 8, we further restrict our sample to manufacturing sectors whose median
exports from 2000 to 2006 is below the country median over the same period. These sectors
with low share of exports are less likely to be the main driver of country’s trade surplus.
Hence by focusing on low-exporting sectors, we aim to further strengthen the validity of
trade surplus as an instrument variable. The regression results for these low-exporting sectors
are comparable to the whole sample results in Table 7.* In Column 1 for leverage, the
interaction of predicted reserves and DEP_ WK is significantly positive, similar to Column 1
of Table 7. In Column 2 for cash holding, the interaction of reserves and DEP RZ is
significantly negative. In Column 3 for investment, the interaction of reserves and DEP_RZ
is again significantly positive. Finally, in Column 4 for stock return volatility, the interaction
of reserves and DEP_RZ is significantly positive as well.

As a robustness check, we have included other variables as additional controls into
the first and second stages of estimation, such as the ratio of inward foreign direct investment
over GDP, and the ratio of inward foreign portfolio investment over GDP. Reassuringly,
including these variables does not change our key results with regard to reserve accumulation.

To summarize, to the extent that the IV strategy is valid, these results show that
corporations tend to undertake actions that increase their risk taking in response to an
increase in the reserves/GDP ratio. The pattern of the corporate responses is robust and is

both economically and statistically significant.

3.5. Additional Robustness Checks

We further decompose total stock return volatility into systematic risk and
idiosyncratic risk. Similar to Bartram, Brown and Stulz (2009), we estimate a separate
CAPM model for each firm-year. Specifically,

Return,, = a,, + b, MarketReturn,, + ¢, ,

* In the first stage estimation for Reserve/GDP, we also restrict the sample to the case where only low-exporting
sectors are included.
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where Return,, is the firm’s weekly stock returns, MarketReturn,, is the return on the local
market index in local currency, and &, is an error term. The idiosyncratic risk is measured

by the standard deviation of the residuals from the above CAPM model for each firm-year

(i.e. 0(5)). The systematic volatility is then measured as the square root of the difference

between the total volatility (o (return, )) and the idiosyncratic volatility (¢ (&)).

According to Bartram et al (2009), idiosyncratic stock volatility can be affected by
information environment (e.g. Morck, Yeung and Yu, 2000), and fundamental risk, with the
later including investor protection, financial development and country risk. Moreover,
“greater country risk, in the form of a higher threat of expropriation and/or macroeconomic
volatility, makes firms riskier and decreases the rewards to risk-taking at the firm level. As a
result, firms take fewer diversifiable risks.” In the sense that reserves accumulation reduces
macro risk, we would then likely observe an increase of firm’s idiosyncratic risk-taking.

Table 9 reports how reserves affect market wide volatility and systematic volatility.
The market-wide volatility is defined as the standard deviation of the country’s stock market
index within a year (we use the local currency MSCI market index). We start with the
market-wide volatility in Column 1. There we find a significantly negative coefficient for
reserves. That is, consistent with the conventional wisdom, reserve accumulation indeed
reduces the market-wide volatility. In Column 2, we then instrument reserves by cumulative
trade surplus. There reserve accumulation reduces the market-wide volatility even more. In
Column 3, we then examine the CAPM-model-based systematic volatility. There is no
significant impact of reserves on systematic volatility on average. But reserve accumulation
significantly reduces the systematic volatility for sectors with high liquidity needs of working
capital (Column 4). If we instrument reserves by trade surplus (Columns 5 and 6), then
results are similar to those in Columns 3 and 4.

The results for idiosyncratic stock return volatility are presented in Table 10. There,
the results for foreign reserves are comparable with what we had earlier for the total stock
return volatility. That is, reserve accumulation is still significantly associated with higher
idiosyncratic risk (Column 1). Moreover, the interaction term of reserve and DEP_INV has a
coefficient significantly higher than in the case for total return volatility. For example, the

coefficient for Reserve*DEP INV is 0.27 in the case for idiosyncratic return volatility
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(Column 4 of Table 10), while it is 0.17 in the case for total return volatility (Column 4 of
Table 6). Hence, reserve accumulation has a larger impact on firms’ idiosyncratic risks than
on firms’ total risks.

In our sample, China and India has more firms than other countries. One natural
question is whether our results are based by these two countries. We deal with this issue in
two ways. First, the conditional plots from Figures 4 to 7 suggest that the positive correlation
between corporate risk taking and reserve accumulation is not driven by a particular country.
Instead, the correlation is a general pattern across countries. Secondly, we drop China or

India separately in regressions, and reassuringly, the results are still preserved.

3.6. Further examining within-country heterogeneity

The paper so far demonstrates that reserve accumulation increases risk taking. The
underlying mechanism is that reserve accumulation reduces the macroeconomic risk such as
currency crisis and liquidity risk, and hence firms take on more risk. There is a vast literature
on early warning models that suggests that a higher level of FX reserves reduces the chance
of a currency or a debt crisis. And Frenkel and Saravelos (2010) further find reserves as the
most significant macroeconomic variable in reducing financial crisis. Hence it is reasonable
to expect corporate managers to understand the linkage between reserves and crisis.

Note that while FX reserve might be used to help out with foreign currency debt of
the private sector, our story does not have to involve bailout of banks or firms at all in
principle. A higher level of FX reserve could directly reduce the risk of a sovereign debt
crisis, and reduces the probability of and cushions the pain associated with a sudden reversal
of international capital flows. Even without bailouts, this per se reduces the vulnerability of
the banking sector and that of nonfinancial firms (if one could hold risk taking constant).

Nonetheless, there are some possibilities that the mechanism also works through the
bailout channel. To explore this, we examine the following hypothesis: Domestically-owned
firms may respond to reserve accumulation more than foreign-owned firms. The rationale is
domestic firms may be more likely to be bailed out than foreign-owned firms due to political
factors. To do this, we use the ownership data from OSIRIS dataset for the period covering
2005-06. The dataset covers the ultimate owner of a listed company. We look at the

residentship of the largest shareholder and classify the firm as domestically owned if the
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largest shareholder and the firm come from the same country. We then create a dummy of
one for domestically-owned firms. The percentage of domestic firm is 75.3% in our sample
of manufacturing firms, vs 24.7% for that of foreign firms. We interact the dummy of
domestic firm with Reserves/GDP, and we find that domestic firms engage in risk-taking
more aggressively than non-domestic firms.

The results are presented in Table 11. There we have smaller sample than that in
baseline Table 3, as some firms are not covered in the OSIRIS dataset. In Column 1
(leverage), reserve accumulation has no significant impact on foreign-owned firms, but it
increases leverage of domestic firm statistically. Note that the differential impact is due to
the magnitude of coefficients than to the standard errors. In Column 2 (cash), reserve
accumulation reduces cash holding of domestic firms but has little impact on foreign-owned
firms. Again, the difference is due to the coefficient magnitude than the standard errors. In
Column 3 (investment), we find that domestic firms also respond more aggressively to
reserve accumulation, although the difference is not significant. In Column 4 (stock return
volatility), we find that reserve accumulation increases volatility significantly for domestic

firms but not for foreign firms.

3.7. Creditor rights and corporate risk-taking

We use the creditor rights data from La Porta et al. (1998), with additional data for
missing countries retrieved from Djankov et al (2007). The creditor rights index takes the
value from 0 to 4, with higher index associated with stronger creditor rights. Stronger
creditor rights in default may induce firms to reduce ex-ante risk-taking to avoid insolvency,
as strong creditor rights can penalize failing entrepreneurs and lead to inefficient liquidation
that extinguishes the continuation option of the firm (see Acharya, Amihud, and Litov
(2009)).

We hence include the interaction of creditor rights and Reserve/GDP in the set of
explanatory variables. The results are presented in Table 12, with Columns 1-4 using
reserve/GDP while Columns 5-8 using the predicted reserve/GDP from Table 4. In Table 12,
we find that the impact of reserve on risk taking is significantly weaker in countries with
stronger creditor rights. The interaction term of reserve and creditor rights is significantly

negative for cash holding, suggesting that firms hold onto cash and take less risky financing
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policy when the creditor has stronger rights (Columns 2 and 6). We also find that the
interaction term of reserve and creditor rights is significantly negative in the regression for

stock return volatility as well (Columns 4 and 8).

4. Concluding Remarks and Future Research

If one holds private sector actions constant, an increase in a country’s reserve/GDP
ratio should enhance a country’s ability to defend against macroeconomic risks associated
with a sudden stop in international capital flows. This should imply a reduced vulnerability in
the corporate sector to a negative shock that is external in origin. Yet, one cannot hold private
sector actions constant. In particular, as a country improves its self-insurance in the form of a
higher reserve/GDP ratio, moral hazard occurs in the form of corporations taking actions that
could make themselves more vulnerable to a negative shock.

In this paper, we provide the first documentation in the literature of a robust pattern in
the data, namely corporate risk-taking tends to be systematically higher in countries/years in
which the reserve/GDP ratio is higher. We adopt several different approaches and conclude
that at least a part of the strong, positive association reflects firms’ undertaking actions that
expose themselves to more risks when they see that their governments make progress in
improving country-level self-insurance.

This may provide one explanation for an apparent puzzle during the 2008-2009 global
economic crisis, namely that countries that had better self-insurance in the form of a higher
reserve/GDP ratio, do not appear to experience less corporate difficulties during the crisis.
This implies that when designing government policies, one has to take into account

endogenous responses by the private sector.
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Table 1. Summary Statistics

Variables

Leverage

cash/assets

Risky Investment
Stock Return Volatility
Growth Opportunity
Firm size

Profit/asset
Tangibility
Reserves/GDP
M2/GDP

Domestic Credit/GDP
External debt/GDP
Financial Openness

Cumulative Trade Surplus/GDP

DEP WK
DEP_INV

Obs

24617
24617
23819
23221
24605
24617
24388
24603
168
168
168
168
168
168
117
111

Median

0.24
0.08
0.00
-0.84
0.85
9.59
0.07
0.38
0.16
51.57
34.92
0.42
1.26
0.00
2.62
0.00

Mean

0.26
0.13
0.07
-0.83
1.11
10.08
0.06
0.38
0.22
67.37
60.75
0.54
2.01
0.01
2.71
0.67

St Dev

0.20
0.13
0.24
0.50
0.91
2.86
0.13
0.19
0.2
47.94
45.84
0.43
2.74
0.03
0.99
1.00

Min

0.00
0.00
0.00
-2.24
0.18
-0.13
-0.66
0.00
0.02
16.86
10.49
0.12
0.41
-0.07
0.64
0.00

Max

1.00
1.00
1.76
0.57
7.62
20.37
0.41
0.90
1.03
256.63
189.86
2.18
14.35
0.13
4.54
3.44
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Table 1b: List of Countries

Country

Argentina
Brazil

Chile

China
Colombia
Czech Republic
Egypt

Hong Kong
Hungary
India
Indonesia
Israel

Korea (South)
Malaysia
Mexico
Pakistan

Peru
Philippines
Poland

Russian Federation

Singapore
South Africa
Thailand
Turkey
Total

Number of firms

35
155
60
939
17
21
32
377
18
1,214
141
80
723
481
53
97
27
42
98
32
294
115
243
137
5,431
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Table 2. The Effect of Reserves on Risk Taking

Reserve/GDP

Growth opportunity

Firm size
Profit
Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness

Firm and year fixed effects

Observations
R-squared

Number of firms

Leverage

0.14%%*
[0.045]
0.0034
[0.0030]
0.055%%**
[0.0050]
~0.26%**
[0.018]
0.17%%*
[0.018]
0.001 1#**
[0.00030]
-0.00068***
[0.00020]
0.067%**
[0.020]
L0.014%*
[0.0055]
yes

24386
0.137
5410

Cash/Assets

L0.]2%%*
[0.027]
0.013 %%
[0.0014]
-0.0024
[0.0035]
0.063 %%
[0.0076]
L0.3]%%*
[0.014]
0.00038*
[0.00020]
-0.00016
[0.00010]
0.029%*
[0.013]
-0.0095%**
[0.0031]
yes
24364
0.152
5406

Risky
Investment

0.059*
[0.031]
-0.0013
[0.0032]
-0.017%%*
[0.0052]
-0.098%**
[0.021]
_0.086%**
[0.019]
0.00046*
[0.00028]
0.00047**
[0.00019]
0.0093
[0.017]
-0.0056
[0.0045]
yes

23623
0.019
5355

Stock Return
Volatility

1.03%*
[0.42]
0.011
[0.014]
-0.095%**
[0.011]
-0.097**
[0.044]
0.064*
[0.037]
0.0033
[0.0025]
-0.00052
[0.0016]
0.49% %
[0.16]
L0.13%%*
[0.042]
yes
23007
0.137
4696

, the standard errors are clustered at the country-year level.
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Table 3. Asymmetric Impact of Reserves on Risk Taking

Reserve/GDP
Reserve/GDP*DEP_ WK
Reserve/GDP*DEP_INV
Growth opportunity
Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness

firm and year dummies
Observations

R-squared
Number of firms

Leverage

0.043
[0.060]
0.03 7%
[0.013]
0.0033
[0.010]
0.0025
[0.0029]
0.055%%*
[0.0052]
_0.26%**
[0.018]
0.17%%*
[0.018]
0.0010%**
[0.00030]
-0.00065%%**
[0.00020]
0.065%**
[0.021]
~0.012%*
[0.0056]
y

22620
0.137
4974

Cash/Assets

0.0068
[0.025]
L0.045%**
[0.011]
-0.0098
[0.0095]
0.013 %%
[0.0015]
-0.0035
[0.0035]
0.064%%*
[0.0080]
L0.30% %
[0.014]
0.00037*
[0.00021]
-0.000088
[0.000098]
0.025%*
[0.013]
~0.0086%**
[0.0032]
y

22600
0.154
4970

Risky
Investment

-0.087*
[0.051]
0.043%*
[0.019]
0.052%*
[0.020]
-0.0013
[0.0033]
-0.018%**
[0.0057]
L0.10%**
[0.022]
20.090%**
[0.020]
0.00041
[0.00029]
0.00047%**
[0.00019]
0.0042
[0.018]
-0.0051
[0.0047]
y

21945
0.02
4926

Stock return
Volatility

0.63
[0.51]
0.098
[0.065]
0.14%%*
[0.048]
0.012
[0.013]
20,092
[0.011]
-0.10%*
[0.042]
0.078%*
[0.035]
0.0034
[0.0025]
-0.0005
[0.0016]
0.52% %
[0.16]
L0.14%%*
[0.042]
y

21448
0.143
4374
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Table 4. First-stage Estimation of Reserves

Cumulative Trade Surplus/GDP

Growth opportunity
Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt Stock/GDP
Financial Openness
Observations

Number of firm

R-squared
Firm and year fixed effects

0.89%**
[0.30]
-0.0031**
[0.0013]
-0.0024
[0.0019]
0.0023
[0.0043]
0.009
[0.0059]
0.0049%**
[0.00083]
-0.0016***
[0.00058]
0.14%**
[0.044]
-0.043%**
[0.013]
24386
5410
0.712

Yes
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Table S. The Effect of Reserves on Risk Taking-IV

Predicted Reserves
Growth opportunity
Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness
Firm and year dummies
Observations

R-squared
Number of firms

Leverage

0.83%
[0.18]
0.0068**
[0.0028]
0.058%*
[0.0050]
-0.26%**
[0.018]
0.17%%*
[0.018]
-0.001 7%
[0.00061]
0.00087*
[0.00047]
-0.043
[0.030]
0.016%*
[0.0073]
yes
24386
0.14
5410

Cash/Assets

~0.47%%
[0.086]
0.011%**
[0.0014]
-0.0036
[0.0034]
0.063%%*
[0.0076]
L0.3] %k
[0.014]
0.0018%***
[0.00036]
-0.00094 %%
[0.00022]
0.084%%*
[0.019]
-0.025%**
[0.0046]
yes
24364
0.152
5406

Risky
Investment

0.24*
[0.13]
-0.00041
[0.0032]
-0.016%**
[0.0052]
~0.098 %
[0.021]
-0.087%*
[0.019]
-0.00027
[0.00049]
0.0008 7
[0.00032]
-0.02
[0.025]
0.0022
[0.0062]
yes

23623
0.019
5355

Stock Return

Volatility

0.95
[1.22]
0.01
[0.014]
-0.096%**
[0.011]
20.096%*
[0.044]
0.065
[0.039]
0.0037
[0.0049]
-0.0007
[0.0032]
0.50%*
[0.22]
-0.14%*
[0.059]
yes
23007
0.13
4696
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Table 6. Asymmetric Impact of Reserves on Corporate Risk-Taking--1V Estimation

VARIABLES

Predicted Reserves

Predicted Reserves*DEP_ WK

Predicted Reserves*DEP_INV

Growth opportunity

Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness

Firm and year fixed effects
Observations

R-squared
Number of firms

Leverage

0.63%**
[0.20]
0.066%**
[0.020]
0.0087
[0.014]
0.0058**
[0.0027]
0.058%**
[0.0053]
_0.26%
[0.017]
0.17%%*
[0.018]
~0.0017%**
[0.00058]
0.00085*
[0.00045]
-0.041
[0.029]
0.016%*
[0.0071]
yes
22620
0.141
4974

Cash/Assets

L0.33%%x
[0.081]
~0.050%**
[0.013]
0.017
[0.012]
0.011%**
[0.0014]
-0.0046
[0.0034]
0.064%**
[0.0080]
L0.32%x
[0.014]
0.001 8%+
[0.00034]
-0.00088***
[0.00021]
0.082%**
[0.017]
L0.024%%*
[0.0043]
yes

22600
0.155
4970

Risky
Investment

0.15
[0.15]
0.023
[0.028]
0.079%**
[0.026]
-0.00025
[0.0034]
L0.017%%*
[0.0057]
~0.10%%*
[0.022]
-0.092%**
[0.020]
-0.00043
[0.00051]
0.00092+**
[0.00033]
-0.028
[0.026]
0.0035
[0.0064]
yes

21945
0.021
4926

Stock Return
Volatility

0.23
[1.19]
0.14%*
[0.069]
0.17%%*
[0.047]
0.011
[0.014]
-0.094%**
[0.011]
~0.10%*
[0.042]
0.081%*
[0.037]
0.0045
[0.0047]
-0.0011
[0.0031]
0.57%%*
[0.21]
L0.15%%*
[0.057]
yes
21448
0.137
4374
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Table 7. Asymmetric Impact of Reserves on Corporate Risk-Taking
--1V Estimation with Sector-level Exports

Predicted Reserves

Predicted Reserves*DEP_ WK

Predicted Reserves*DEP_INV

Growth opportunity

Firm size

Profit

Tangibility

Log of sector-level exports
M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness
Observations

R-squared
Number of firms

Leverage

0.61%%*
[0.20]
0.066***
[0.020]
0.0095
[0.014]
0.0058%**
[0.0027]
0.058%%**
[0.0053]
-0.26%%
[0.017]
0.17%%*
[0.018]
-0.0028%**
[0.00085]
-0.0016%**
[0.00057]
0.00083*
[0.00045]
-0.036
[0.029]
0.014%*
[0.0069]
22620
0.141
4974

Cash/Assets

L0.3]
[0.079]
-0.049%%*
[0.013]
-0.017
[0.012]
0.011%%*
[0.0014]
-0.005
[0.0034]
0.064%%*
[0.0080]
[0.32%k
[0.014]
0.0030%**
[0.00077]
0.0017%**
[0.00033]
-0.0008 7%
[0.00021]
0.076%**
[0.017]
-0.022%%*
[0.0043]
22600
0.156
4970

Risky
Investment

0.14
[0.14]
0.024
[0.028]
0.079%%*x*
[0.026]
-0.00024
[0.0034]
-0.017%%*
[0.0057]
-0.10%%
[0.022]
-0.092%**
[0.020]
-0.00041
[0.00092]
-0.00042
[0.00050]
0.000927**
[0.00033]
-0.027
[0.026]
0.0032
[0.0063]
21945
0.021
4926

Stock Return
Volatility

0.26
[1.17]
0.14%*
[0.069]
0.17%%*
[0.047]
0.011
[0.014]
-0.094%*
[0.011]
-0.10%*
[0.042]
0.081%*
[0.037]
0.0069
[0.0083]
0.0044
[0.0046]
-0.0011
[0.0030]
0.56%**
[0.21]
-0.]5%%
[0.056]
21448
0.137
4374
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Table 8. Asymmetric Impact of Reserves on Corporate Risk-Taking
--1V Estimation with Low Exporting Sectors

Predicted Reserves

Predicted Reserves*DEP_ WK

Predicted Reserves*DEP_INV

Growth opportunity

Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness

Log of sector-level exports
Observations

R-squared
Number of firms

Leverage

0.67%**
[0.18]
0.077%%*
[0.024]
-0.0092
[0.025]
0.0033
[0.0032]
0.046%**
[0.0058]
_0.23%**
[0.021]
0.15%**
[0.023]
-0.0024 %%
[0.00058]
0.00098%**
[0.00043]
-0.044
[0.030]
0.023 %
[0.0071]
-0.0021
[0.0023]
10892
0.131
2379

Cash/Asset

L0.29%*
[0.11]
0.012
[0.017]
L0.047%**
[0.015]
0.014%%%
[0.0018]
-0.0092*
[0.0051]
0.039%*
[0.0099]
L0.33%*x
[0.019]
0.0016%**
[0.00057]
-0.00065%*
[0.00030]
0.076%**
[0.023]
20.024%**
[0.0064]
0.0017
[0.0022]
10879
0.166
2375

Risky

Investment

0.15
[0.16]
0.04
[0.029]
0.071%*
[0.039]
0.0031
[0.0038]
-0.014%*
[0.0057]
-0.076%**
[0.022]
20.065%**
[0.023]
0.00074
[0.00064]
0.00008
[0.00033]
0.025
[0.029]
-0.011
[0.0076]
0.0014
[0.0036]
10546
0.016
2354

Stock Return

Volatility

1.01
[1.15]
0.053
[0.075]
0.43%%*
[0.082]
0.029*
[0.015]
20.098***
[0.015]
-0.097*
[0.055]
0.17%%*
[0.055]
0.0011
[0.0048]
-0.00019
[0.0031]
0.48%*
[0.21]
L0.12%*
[0.056]
0.0049
[0.013]
10336
0.15
2081




Table 9. The Impact of Reserves on Market-wide and Systematic Stock Return Volatility

Reserve/GDP
Reserve/GDP*DEP_WK
Reserve/GDP*DEP_INV
M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness
Growth opportunity
Firm size

Tangibility

Year fixed effects
Country fixed effects
Observations

R-squared
Number of firms

Market-
wide

-5.09%*
[2.19]

0.011
[0.016]
-0.0094
[0.010]
1.12
[0.90]
-0.51
[0.31]

168
0.715

Market-
wide-1V

-11.8%
[5.75]

0.033
[0.024]
-0.021
[0.014]
1.12
[0.93]
-0.51
[0.32]

168
0.695

Systematic-
firm

0.5
[1.50]

0.025%*
[0.011]
0.0032
[0.0065]
1.55%*
[0.78]
-0.59%x
[0.16]
0.16%**
[0.048]
0.065
[0.064]
-0.66%+*
[0.24]

y

y
20948

0.185
4454

Systematic-

firm

2.09
[1.60]
-0.82%*
[0.27]
0.077
[0.23]
0.028%**
[0.011]
0.0028
[0.0064]
1.71%*
[0.75]
0,63
[0.16]
0.15%%*
[0.047]
0.073
[0.063]
-0.57%*
[0.23]

y

y
19606

0.185
4152

Systematic-
firm-1V

-6.29
[6.91]

0.053*
[0.028]
-0.012
[0.016]
2.65*
[1.42]
-0.89%*
[0.35]
0.12%
[0.060]
0.037
[0.063]
-0.60%*
[0.27]

y

y
20766

0.187
4440

Systematic-
firm-1V

-6.11
[6.47]
-0.79%*
[0.35]
0.19
[0.26]
0.061%*
[0.027]
-0.016
[0.015]
3.02%*
[1.34]
-0.98*#*
[0.33]
0.11*
[0.057]
0.043
[0.062]
-0.49%
[0.25]
Y

Y
19435
0.188
4141
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Table 10. The Impact of Reserve Accumulation on Idiosyncratic Stock Return Volatility

Reserve/GDP
Reserve/GDP*DEP_WK
Reserve/GDP*DEP_INV
Growth opportunity
Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness
Observations

R-squared
Number of firms

Average
Effect

0.93%*
[0.46]

0.01
[0.014]
L0.1 1%
[0.012]
0,17+
[0.047]
0.14%%*
[0.034]
0.0025
[0.0027]
-0.0016
[0.0016]
0.48%%
[0.18]
L0, 12%%%
[0.046]
20766
0.173
4440

Asymmetric
Effect

0.42
[0.55]
0.12%
[0.069]
0.20%%%
[0.053]
0.011
[0.013]
L0.1 1%
[0.012]
L0.18%++
[0.047]
0.16%+*
[0.032]
0.0022
[0.0027]
-0.0016
[0.0015]
0.50%%*
[0.17]
-0, 12
[0.046]
19829
0.174
4190

Average
Effect IV

1.24
[1.11]

0.012
[0.014]
L0.1 1%
[0.013]
0,17+
[0.047]
0.14%%%
[0.036]
0.0012
[0.0051]
-0.00083
[0.0029]
0.43*
[0.24]
0.11%
[0.064]
20766
0.167
4440

Asymmetric
Effect IV

0.52
[1.09]
0.14%
[0.081]
027
[0.060]
0.013
[0.014]
S0.11%%%
[0.013]
0,18+
[0.046]
0.1 5%
[0.034]
0.0017
[0.0048]
-0.0013
[0.0028]
0.49%*
[0.23]
-0.12%
[0.062]
19435
0.174
4141
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Table 11. The Role of Foreign Ownership on Corporate Risk Taking

Reserve/GDP

(Reserve/GDP)*

Domestic ownership dummy

Growth opportunity

Firm size

Profit

Tangibility

M2/GDP

Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness

Firm and year fixed effects
Observations

R-squared
Number of firms

Leverage

-0.038
[0.072]
0.24%**
[0.066]
-0.001
[0.0026]
0.076%**
[0.0062]
-0.30%***
[0.022]
0.16%**
[0.020]
0.0015***
[0.00042]
-0.00077***
[0.00023]
0.059**
[0.024]
-0.016**
[0.0068]
Yes
13181
0.181
2558

Cash/Asset

-0.02
[0.039]
[0.042]
0.010***
[0.0015]
-0.00038
[0.0036]
0.080%***
[0.0094]
-0.35%**
[0.017]
0.00018
[0.00019]
0.000044
[0.00011]
0.037%**
[0.011]
-0.017%**
[0.0026]
Yes
13172
0.186
2557

Risky
Investment

0.0071
[0.053]
0.013
[0.050]
0.0057*
[0.0031]
-0.013*
[0.0068]
-0.13%**
[0.028]
-0.069***
[0.019]
0.00032
[0.00042]
0.00031
[0.00025]
0.017
[0.018]
-0.002
[0.0063]
Yes
12864
0.022
2553

Stock return
volatility

0.43
[0.40]
1.25%**
[0.37]
0.012
[0.017]
-0.092%***
[0.014]
-0.14%*
[0.060]
0.034
[0.043]
0.0077**
[0.0032]
-0.0015
[0.0020]
0.51***
[0.19]
-0.15%**
[0.043]
Yes
12259
0.234
2415
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Table 12. The Role of Creditor Rights on Corporate Risk Taking

Reserve/GDP
Reserves/GDP
*Creditor Rights
Predicted Reserves
Predicted Reserves/GDP
*Creditor Rights
Growth opportunity
Firm size
Profit
Tangibility
M2/GDP
Domestic Credit/GDP
Foreign Debt/GDP
Financial Openness
Firm & year fixed effects
Observations

R-squared

Number of firms

Leverage

0.28*
[0.15]
-0.042
[0.042]

0.0032
[0.0029]
0.057%**
[0.0052]
-0.26%**
[0.018]
0.17%%*
[0.019]
0.0010%**
[0.00029]
-0.00079%**
[0.00021]
0.056***
[0.021]
-0.010*
[0.0054]

Y

23715
0.141

5241

Cash/Asset

-0.47***
[0.058]
0.11%***
[0.016]

0.012%**
[0.0015]
-0.0036
[0.0035]
0.063***
[0.0077]
-0.31%%*
[0.014]
0.00056***
[0.00020]
0.000054
[0.00010]
0.050%**
[0.012]
-0.016%**
[0.0036]
Y

23702
0.155
5240

Risky
Investment

-0.065
[0.085]
0.042
[0.027]

-0.0024
[0.0031]
-0.016***
[0.0051]
-0.100%**
[0.020]
-0.084%**
[0.019]
0.00048*
[0.00025]
0.00056***
[0.00021]
0.014
[0.018]
-0.0078
[0.0048]

Y

22992
0.02

5191

Stock
return
volatility

475***
[0.84]
-1.24%%*
[0.25]

0.028**
[0.012]
-0.10%**
[0.013]
-0.14%**
[0.042]
0.048
[0.041]
0.00047
[0.0028]
-0.0028*
[0.0016]
0.15
[0.17]
-0.033
[0.043]
Y

22354
0.173
4530

Leverage

0.94%**
[0.24]
-0.025
[0.044]
0.0065**
[0.0028]
0.059***
[0.0053]
-0.26%**
[0.018]
0.16%**
[0.019]
-0.0018***
[0.00061]
0.00084*
[0.00046]
-0.053*
[0.030]
0.019**
[0.0074]
Y

23715
0.144
5241

Cash/Asset

-0.78%**
[0.11]
0.094%**
[0.021]
0.010%**
[0.0016]
-0.0049
[0.0034]
0.063***
[0.0078]
-0.31%**
[0.014]
0.0019***
[0.00033]
-0.00079***
[0.00020]
0.10%**
[0.018]
-0.030%**
[0.0044]
Y

23702
0.154
5240

Risky
Investment

0.094
[0.17]
0.047
[0.030]
-0.0014
[0.0031]
-0.015%**
[0.0051]
-0.10%**
[0.020]
-0.086***
[0.019]
-0.00029
[0.00047]
0.00098***
[0.00030]
-0.016
[0.026]
0.000098
[0.0067]
Y

22992
0.02
5191

Stock
return
volatility

3.70%*
[1.74]
-0.92%*
[0.36]
0.021
[0.015]
-0.10%**
[0.012]
-0.14%x*
[0.042]
0.068
[0.043]
0.0026
[0.0055]
-0.0027
[0.0032]
0.29
[0.25]
-0.07
[0.066]
Y

22354
0.156
4530
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Figure 1: Foreign Reserve Holdings by Country Groups over 1993-2008

Real GDP change
(2009:Q1 versus 2008:03)

Chart 2

How much cushion?

Larger reserves did not lead to lower declines
in economic activity at the peak of the crisis.

(selected emerging countries, in percent)

10 Domini .
ominican Flep-’__ Indonesia o = China
0- Colombia groentina o

South Africa—® . chile " Philippines  m Serbia

—-10- i w i
\.-'enezueli; Brazil -Hnngary Croatia m Thailand Mal- .
i -
—20- '”""’“"T""rk;y Estonia = Russia e
m Lithuania

—30 - = |atvia

| ¥ = —0.0367x — 7.8204
—40 R? = 0.0022
_50 q I 1 1 L 1 L]

0 10 20 30 Hi 50 60

Reserves (percent of GDP, 2007)

Sources: IMF, Global Data Source database and staff

estimates.

Figure 2: GDP Contractions During the Global Crisis versus the Pre-crisis Reserve Holdings
Source: IMF Survey (2009)
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Figure 3: Average Leverage (over Firms in a Country-Year) against Reserve/GDP,
Conditional on Country and Year Fixed Effects

0
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Figure 4: Average Leverage (for a Given Reserve/GDP Ratio) against Reserve/GDP,
Conditional on Country and Year Fixed Effects
(Note: All observations, after taken out of country and year means, are first put into 20 quantiles based on the

value of Rserve/GDP ratio. The average value of all leverage ratios in a grid is then plotted against the lower
bound of the Reserve/GDP grid.)
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Figure 5: Average Cash/asset (for a Given Reserve/GDP Ratio) against Reserve/GDP,
Conditional on Country and Year Fixed Effects
(Note: All observations, after taken out of country and year means, are first put into 20 quantiles based on the

value of Rserve/GDP ratio. The average value of all cash/asset ratios in a grid is then plotted against the lower
bound of the Reserve/GDP grid.)
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Figure 6: Average Risky Investment (for a Given Reserve/GDP Ratio) against
Reserve/GDP, Conditional on Country and Year Fixed Effects

(Note: All observations, after taken out of country and year means, are first put into 20 quantiles based on the
value of Rserve/GDP ratio. The average value of risky investment in a grid is then plotted against the lower
bound of the Reserve/GDP grid.)
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Figure 7: Average Stock Return Volatility (for a Given Reserve/GDP Ratio) against
Reserve/GDP, Conditional on Country and Year Fixed Effects
(Note: All observations, after taken out of country and year means, are first put into 20 quantiles based on the

value of Rserve/GDP ratio. The average value of all stock return volatility in a grid is then plotted against the
lower bound of the Reserve/GDP grid.)



