
Journal of International Money and Finance 31 (2012) 743–765
Contents lists available at SciVerse ScienceDirect

Journal of International Money
and Finance

journal homepage: www.elsevier .com/locate/ j imf
Stock returns’ sensitivities to crisis shocks: Evidence from
developed and emerging markets

Charles W. Calomiris a,b, Inessa Love c, María Soledad Martínez Pería c,*

aColumbia Business School, University of Columbia, 3022 Broadway, Uris Hall 601, New York, NY 10027, USA
bNational Bureau of Economic Research, 1050 Massachusetts Ave., Cambridge, MA 02138, USA
c Finance and Private Sector Development Research Group, The World Bank, 1818 H St., NW, Washington DC 20433, USA
JEL classification:
F30
G01
G12

Keywords:
Stock returns
Crisis
* Corresponding author. Tel.: þ1 202 458 7341;
E-mail addresses: cc374@columbia.edu (C.W. C

(M.S. Martínez Pería).

0261-5606/$ – see front matter � 2012 Elsevier Lt
doi:10.1016/j.jimonfin.2012.01.002
a b s t r a c t

We consider three “crisis shocks” related to key features of the
2007–2008 crisis, for emerging and developed economies: (1) the
collapse of global trade, (2) the contraction of credit supply, and (3)
selling pressure on firms’ equity. Using an international cross-
section of firms, we find that returns’ sensitivities to these
shocks imply large and statistically significant influences on
residual equity returns during the crisis period (after controlling
for normal risk factors that are associated with expected returns).
Similar analysis for several placebo periods shows that these
effects are generally less severe or absent in non-crisis periods.
Relative to developed economies, emerging markets are more
responsive to global trade conditions (in crisis and in placebo
periods), but less responsive to selling pressures. An analysis of
portfolios of firms during various placebo periods indicates that
investors are not compensated for the risks associated with the
crisis shocks. Finally, a month-by-month analysis of returns during
the crisis period shows that the time variation of the importance of
each of the sensitivities to shocks tracks related changes in the
global economic environment.

� 2012 Elsevier Ltd. All rights reserved.
fax: þ1 202 522 1155.
alomiris), ilove@worldbank.org (I. Love), mmartinezperia@worldbank.org

d. All rights reserved.

mailto:cc374@columbia.edu
mailto:ilove@worldbank.org
mailto:mmartinezperia@worldbank.org
www.sciencedirect.com/science/journal/02615606
www.elsevier.com/locate/jimf
http://dx.doi.org/10.1016/j.jimonfin.2012.01.002
http://dx.doi.org/10.1016/j.jimonfin.2012.01.002


C.W. Calomiris et al. / Journal of International Money and Finance 31 (2012) 743–765744
1. Introduction

The financial crisis of 2007–2008, which started in the US mortgage market, was characterized by
three types of global shocks: a sharp contraction in the supply of credit, distressed sales of risky assets
as banks and investors scrambled to shore up their liquidity and capital ratios, and a significant
contraction in global trade. In this paper, we examine the extent to which the sensitivities of firms to
these shocks explain the behavior of firm-level stock returns during the crisis.

Stock returns are a unique measure of performance that is comparable across firms and countries,
forward-looking, comprehensive in scope, and insensitive to differences in accounting rules. In normal
times, a firm’s stock returns reflect a combination of expected returns (its loadings on risk factors) and
residual returns that are associated with firm-specific news. At times of significant economy-wide
shocks, however, the cross-section of residual returns can be understood as reflecting the exposure
or sensitivity of firms to unexpected shocks.

Our strategy is to construct measures of firm-level sensitivity to each of the three categories of
“crisis shocks” described above and then identify their relative contribution to the observed declines in
equity returns. As a measure of sensitivity to global product demand shocks, we employ a measure of
global trade exposure. The sensitivity to selling pressure is captured by the amount of trading in each
stock prior to the crisis. Wemeasure firms’ sensitivity to credit supply shocks through a combination of
variables relating to the capital structure (leverage ratio), its dividend behavior (dividend to sales ratio),
and the ability of the firm to cover its debt obligations (interest coverage).

We collect data on over 16,000 firms in 44 countries around the world to study whether cross-
sectional stock returns over the period of August 2007 to December 2008 can be explained by firms’
sensitivities to the “crisis shocks” described above.1 We use a methodology similar to Tong and Wei
(2011) which employs a cross-sectional model of stock returns and captures expected returns with
a standard set of control variables.2 In this framework, our sensitivities to shocks capture unexpected
influences of crisis-related shocks on residual stock returns. Empirically, we use values from 2006 to
construct our measures of sensitivities, which are based on firm characteristics observed prior to the
crisis. We then compare our results for the crisis period with a similarly structured model of the
“placebo” period that runs from August 2005 to December 2006 as well as with two longer placebo
periods spanning 5 and 10 years each, going back as far as 1997.

To complement the regression analysis, we also build portfolios of “crisis-shock exposed” and
“crisis-shock robust” firms (which are defined later in the paper) and test whether returns before and
during the 2007–2008 crisis, as well as the different placebo periods, have differed across these two
types of firms.

To preview our results, we find that firms sensitive to credit supply shocks, global demand shocks,
and selling pressures in the equity market had lower returns during the crisis. On the other hand,
sensitivity to these shocks had generally less severe effects during the placebo periods. Our results are
robust to different measures of beta, momentum, and weighting.

Because the crisis originated in the developed countries (largely in the US and UK), and later spread
to emerging markets, we also investigate whether there are major differences in the impact of these
sensitivities in the developed countries and emerging markets samples. We find meaningful differ-
ences. Global demand sensitivity is higher in the emerging markets sample, likely because trade is
more important for firms in emerging economies. On the other hand, the sensitivity to selling pressures
is higher in the sample of developed countries, reflecting the fact that stock markets in developed
countries tend to be more liquid than in emerging markets. Both developed and emerging markets
display similar sensitivity of returns to credit supply shocks, but the magnitudes differ.

Confirming the conclusions of our placebo period analysis, our portfolio analysis during the pre-
crisis period (1997–2006) reveals that the influences we identify do not appear to be “priced.” Mean
1 In our baseline estimations, we exclude US firms in order to focus on factors that were associated with the global spread of
the crisis. However, for comparison, we also report separate results for US firms.

2 Tong and Wei (2011) follow Whited and Wu (2006) in incorporating Fama and French (1992) factors directly in cross-
sectional regressions of returns.
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returns are higher for firms with low leverage, high interest coverage, and high dividends. This is the
opposite of what we would expect if the market was generally compensating investors for risk asso-
ciated with higher leverage. This pattern conforms with the negative effects of financial distress on
returns identified in prior work (Campbell et al., 2008). At the same time, we find no difference inmean
returns for firms with high and low foreign sales or liquidity, which indicates that the market is not
compensating investors for the risks associated with holding liquid stocks and stocks from firms with
high foreign sales. Finally, consistent with the regression results for the crisis and placebo periods, we
find that during the crisis period stock returns are lower for “crisis-shock exposed” firms, namely those
with high leverage, low dividend to sales, low interest coverage, high foreign sales, and high liquidity.

Amonth-by-month analysis of returns’ sensitivities shows that the time variation of the importance
of each of the sensitivities to “crisis shocks” tracks related changes in the global economic environ-
ment. The magnitude of the negative coefficient associated with the sensitivity to a global demand
shock rises during times of greatest decline in exports. Time variation in the coefficients associated
with the sensitivity to a credit supply shock is similar to that observed in credit risk spreads that reflect
the timing of credit supply shocks. The variation over time in the coefficient that measures sensitivity
to a stock market selling pressure shock closely tracks the variation in the returns to the stock market.
Developed countries and emerging markets have similar patterns across time, with two exceptions:
the credit supply shock more significantly affects developed countries in the periods of March 2008
(Bear Stearns collapse) and the summer and fall of 2008 (Lehman Brother’s collapse); the liquidity
shock is larger and more variable in developed countries than it is in the emerging markets sample.

While our regression methodology builds on Tong and Wei (2011), our focus is different. Tong and
Wei explore the role of country level exposure to financial globalization, specifically through the
composition of capital flows. They also find an important firm-specific factor in cross-sectional returns
related to financial dependence (specifically, working capital financing needs). Our focus is entirely on
firm-specific sensitivities to shocks, which arise as a result of an unexpected crisis event. We abstract
from the effect of country characteristics by using country fixed effects. Didier et al. (forthcoming)
provides a detailed analysis of country-specific factors in aggregate equity returns during the crisis.
In considering the significance of firm-specific variables, we explore a broader range of firm charac-
teristics, both relating to financing structure and other characteristics of firms than did Tong and Wei.

This paper is related to the growing literature on the origin and consequences of the crisis. Most of
the existing papers have focused on the causes and consequences of the crisis and, thus, have mostly
analyzed its epicenter, the United States.3 A few others have studied the global transmission of this
crisis. For instance, Fratzscher (2009) and Obstfeld et al. (2009) focus on the transmission via exchange
rates. Dooley and Hutchison (2009) provide evidence of transmission to credit default swap spreads in
emerging markets. Rose and Spiegel (2010, 2012) conduct an analysis of the international propagation
of the crisis based on a measure of crisis incidence and severity which combines changes in real GDP,
stock markets, credit ratings, and exchange rates. However, these papers use macro data to analyze the
incidence and determinants of the propagation of the crisis. Ehrmann et al. (2009) study the trans-
mission of the US 2007–2008 crisis to stock markets around the world by focusing on the performance
of about 450 industry-equity portfolios across 64 countries. That paper primarily emphasizes the role
of macro factors on the performance of industry portfolios rather than the role of themicro sensitivities
to crisis shocks we consider here.

The rest of our paper is organized as follows. Section 2 explains our approach to identifying firms’
sensitivities to crisis shocks. Section 3 describes the data and the empirical model used in our
regression analysis. Section 4 presents our main empirical results for the global cross-section of stock
returns during the crisis, and shows that our identified sensitivities to crisis shocks played a uniquely
important role in explaining equity returns during the crisis, as compared with several pre-crisis
“placebo” periods. Section 5 presents our results separately for developed countries and emerging
markets. Section 6 presents an alternative approach to examine the behavior of firms’ stock returns
during crisis and non-crisis periods using portfolio analysis. Section 7 examines the cross-section of
3 See Brunnermeier (2009), Calomiris (2009), Cecchetti (2009), Caprio et al. (2010), Reinhart and Rogoff (2008), and Taylor
(2009), among many others.
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returns during the crisis period in more detail, performing a month-by-month analysis of the changing
importance of firms’ sensitivities to crisis shocks over time. Section 8 concludes.

2. Identifying firms’ sensitivities to crisis shocks

2.1. Global demand shock

The financial crisis was associated with a remarkable decline in global trade. World exports fell by 9
percent between July 2007 and December 2008. That decline reflected a variety of potential influences,
including the sensitivity of export financing to credit supply contraction (Amiti and Weinstein, 2011;
Chor and Manova, forthcoming). Our interest is not in explaining export decline, but rather exam-
ining firms’ differing sensitivity to the decline in global demand during the crisis. In particular, wewant
to assess whether firms that had positioned themselves prior to the crisis to be more dependent on
trade were relatively more vulnerable to global demand shocks during the financial crisis. We,
therefore, measure global demand shock sensitivity using a firm-specific measure that captures the
exposure of a firm to global trade. Our measure is the firm’s pre-crisis proportion of sales outside the
company’s home country (i.e., the ratio of foreign to total sales).
2.2. Stock market selling pressure shock

There have been numerous studies of the effects of the crisis and the role of credit contraction and
illiquidity crisis-induced selling on the redemptions of money market debts and the widening of bond
spreads. These studies identify important effects of correlated selling pressure traceable to illiquidity
problems ingenerating thecontractionof quantities and thedeclines inprices indifferentdebtmarkets.4

In publicly traded equity markets, crisis-related shocks could have even greater effects than in debt
markets, given the consequences of the crisis for firms’ immediate and future incomes and their debt
financing options. Just as in debt markets, problems of “funding illiquidity” for investors in publicly
traded firms (due to declines in investor equity, rising market volatility, and the decline in available
credit), could have been transformed into “market illiquidity” as owners of publicly traded shares were
forced to liquidate their shares. Billio et al. (2010) examine correlations in returns across different
equity investors and document apparent crisis-specific linkages in returns that they argue reflect this
selling pressure.5 Additionally, publicly traded firms’ expected performance was itself affected by
declining expected sales and by contraction in the supply of credit. Equity selling pressure, therefore,
could have magnified declines in share prices that reflected the influences of declining demand and
tight credit in reducing the discounted expected future cash flows of firms.

Wemeasure the sensitivity of a firm’s equity to selling pressures in the stockmarket using pre-crisis
stock turnover (the volume of trading relative to outstanding market value of equity).6 This measure is
intended to capture the relative liquidity of a stock prior to the crisis.7

In theory, the effect of stock liquidity on returns is ambiguous. On the one hand, greater liquiditymay
be associated with steeper declines in equity prices, as investors select their most liquid risky assets to
sell during a liquidity squeeze. On the other hand, liquidity becomes more valuable during a crisis,
implying that relatively illiquid stocks may experience relative price declines. The interpretation of any
4 See Schwarz (2009) on the Libor market, Heider et al. (2009) on the Euribor market, Gorton and Metrick (forthcoming) on
the repo market, Covitz et al. (2009) on the asset-backed commercial paper market, Duca (2009) on the commercial paper
market, and Mitchell and Pulvino (2010) on the bond market.

5 Cella et al. (2010) find that investors with short trading horizons are inclined or forced to sell their holdings to a larger
extent than investors with longer trading horizons, amplifying the effects of market-wide shocks on stock prices.

6 In a prior draft of this paper, we included the amount of free float as a second measure of sensitivity to selling pressure. In
examining further the data for free float, we encountered some anomalies that led us to exclude it. Namely, for some firms, free
float was measured as one hundred percent. Given our doubts about those data, we excluded the variable from our analysis.
However, none of our results change significantly whether we include or exclude this variable.

7 Bekaert et al. (2007) find that, in emerging markets, expected returns vary with the liquidity of stocks, which they measure
as the proportion of trading days for which stock returns are zero.
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observed liquidity effects on returns is also controversial. For example, if liquid stocks decline more
during the crisis, one could argue that relatively illiquid stocks also experienced similar or even larger
“shadow”declines in value during the crisis thatweremasked by the lack of sales of these illiquid stocks.
In other words, had someone tried to sell a large amount of an illiquid stock, its price would have been
much lower. Selectivity bias related to endogenous decisions to sell, therefore, complicates the inter-
pretation of the meaning of the effects of liquidity on stock returns during the crisis.

2.3. Credit supply shock

Several studies show dramatic declines in credit supply during the crisis. Ivashina and Scharfstein
(2010) find that banks curtailed new lines of credit, and thus, that credit supply contractedmuch faster
than would be apparent by only examining outstanding aggregates amounts of commercial and
industrial lending. Campello et al. (2010) survey chief financial officers (CFOs) of 1050 firms in 40
countries after the September 2008 market collapse and find that a substantial proportion of those
surveyed report that they were forgoing positive net present value investments due to financing
constraints.8 Almeida et al. (2010) find that firms that are more exposed to debt rollover risk experi-
enced much greater investment decline during the financial crisis.9

Although the contraction of credit supply affects all firms, either directly (through reduced credit) or
indirectly (through reduced demand by customers who face reduced credit), some companies could be
harder hit by a contraction in credit supply than others. Companies with intrinsically high costs of
external finance – for example, small, growing firms, specializing in new products, or with short
histories of public trading – could find their prospects of attracting financing reduced relative to other
firms during times of general economic contraction, or credit supply stringency.10

For a given degree of exogenous difference in the costs of external finance, a company with higher
leverage and lower cash flows relative to debt service requirements (i.e., interest coverage) prior to the
crisis may experience greater vulnerability to credit supply shocks associated with a financial crisis. All
firms experience reductions in their “debt capacities” during a crisis (the maximum degree of
leveraging that their cash flow prospects will permit); therefore, companies with high leverage and
lower interest coverage prior to the onset of a credit crunch could be more adversely affected than
other firms, as credit supply constraints will be more likely to bind on them.11

Thus, vulnerability to credit supply shocks should reflect both the exogenous external finance costs
of the firm and its endogenous financial choices. To capture both sorts of sensitivities to financial
8 “[T]he inability to borrow externally caused many firms to bypass attractive investment opportunities, with 86% of con-
strained U.S. CFOs saying their investment in attractive projects was restricted during the credit crisis of 2008. More than half of
the respondents said they canceled or postponed their planned investments”.

9 Almeida et al. (2010) use long-term debt maturing in the near term as a particularly exogenous indicator of firms’ exposures
to rollover risk. They argue that while a reliance on short-term contractual debt may proxy for other firm attributes, long-term
debt maturing in the near term is a purer measure of exposure to rollover risk.
10 There is a long literature examining indicators of firms’ costs of external finance. Fazzari et al. (1988) used dividend payout
as their key indicator. Dividend payout may reflect other differences, and has been criticized in some studies (Kaplan and
Zingales, 1997; but see the response by Fazzari et al., 2000; and the further evidence in Almeida et al., 2004 and Campello
and Chen, 2010).
11 A large body of empirical and theoretical research supports the view that “corporate finance vulnerability” should matter
for the cross-section of stock returns (Anginer and Yildizhan, 2010 is an exception), and that it should matter more for the
cross-section of returns in adverse states of the world (i.e., recessions, credit crunches, or financial panics). The theoretical
foundations of “corporate finance vulnerability” for stock returns dates back to the seminal work of Brock and Lebaron (1990),
who showed that financing constraints (i.e., differences in the marginal cost of external finance across firms and across time)
could explain variation in stock returns above and beyond those predicted by standard risk models. Brock and Lebaron (1990)
showed that an adverse macroeconomic shock should cause a larger decline in the stock returns of financially constrained firms
(those with relatively high costs of external finance) than other firms. With respect to the effects of leverage in magnifying
financial constraints, Calomiris et al. (1994) and Sharpe (1994) found that although high leverage tends not to be useful for
explaining cross-sectional differences in investment and employment decisions during expansions, during recessions US firms
that had chosen to increase their debt to high levels during the preceding booms suffered larger contractions of employment,
fixed investment, and inventory accumulation in reaction to declines in their sales growth during the recession. In other words,
highly levered firms experience relatively large declines in expected cash flows in adverse economic states, but not in other
economic states.
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fragility, we considered a variety of measures that had been identified in the literature, and settled on
a subset of indicators that capture endogenous leverage choices as well as exogenous characteristics
related to external financing costs.12

Previous research on the effects of financial constraints on stock returns confirms that the effects
are relatively pronounced during macroeconomic downturns. Lamont et al. (2001) surprisingly found
“no evidence that the relative performance of constrained firms reflects monetary policy, credit
conditions, or business cycles”. Subsequent research by Campello and Chen (2010), however, shows
that macroeconomic conditions do affect the magnitude of the financial constraint factor, once one
properly identifies cross-sectional variation in the extent of financing constraints, which they show
Lamont et al. (2001) did not do.

In light of these theoretical and empirical findings, we chose four indicators to capture the sensi-
tivity of firms to the credit supply shock aspect of the crisis: (1) dividends to sales, (2) total debt to
assets, (3) a dummy variable that is a threshold measure of potential financial distress, which distin-
guishes whether firms’ debt service payments are very high relative to their cash flows – firms that
have debt service coverage greater than one are defined as “good coverage” firms, and (4) an inter-
action effect of leverage with good coverage.

Dividend payout is a useful indicator of the exogenous cost of external finance; firms with high
dividend payout tend to have high cash flows relative to investment, and are relatively mature. Our
three leveragemeasures allow us to distinguish between the effects of financial distress, per se, and the
effect of the financial crisis in reducing the effective debt capacity of non-distressed firms with
significant pre-crisis leverage ratios. In particular, the interaction of leverage and good coverage
highlights this potential effect of the crisis.
2.4. Limits to identifying firms’ sensitivities to crisis shocks

We believe that our six observable measures (the ratio of foreign sales, the share of firms traded, the
dividend to sales ratio, the leverage ratio, the good coverage dummy, and the interaction of leverage
with good coverage) can be used to capture firms’ sensitivities to the three categories of shocks
reasonablywell. Our identification assumptions linking each of these six observable variables primarily
to one of the three crisis shocks (global product demand shocks, market sell-off pressure shocks, and
credit supply shocks) are plausible, but we recognize that all three shocks probably affect each of the
six observable variables to some extent. For example, firms with high pre-crisis costs of external
finance will be more sensitive to reductions in cash flow (related to contractions in product demand)
than other firms, even if credit supply were not declining. Nevertheless, we believe that the three sets
of variables are naturally divisible into three groups based on our priors about the shock to which one
would expect them to be most closely related.

3. Regression analysis methodology and data

To explore the role of firms’ sensitivities to crisis-related shocks in driving the performance of firms’
stocks, we estimate a cross-section model of returns represented by Eq. (1)
12 Unlike Tong and Wei (2011), we do not confine our investigation to exogenous influences on external finance dependence
related to working capital. We consider financial structure characteristics more broadly for two reasons. We note that working
capital use, like other financial structure characteristics is endogenous to firm-specific costs of external finance. Calomiris et al.
(1995) show that, ceteris paribus, firms that face greater external financing constraints tend to choose combinations of
productive factors that make greater use of working capital. While that finding supports Tong and Wei’s emphasis on working
capital to measure financing constraints, it also indicates that their measure is endogenous to choices that reflect financing
constraints, which are related more broadly to age, opacity, and other firm characteristics. We do not regard endogeneity as
a problem; on the contrary, we believe that it makes sense to consider the ways in which endogenous choices of firms’
financing structure make them differentially vulnerable to crisis-related credit supply shocks. We consider a wide range of such
measures. In particular, we show that endogenous decisions by firms – for example, the decision to increase leverage –

mattered for firms’ sensitivity to the crisis.
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yf ;i;c ¼ a1StandardRiskFactorsf ;i;cþa2FirmSensitivities toCrisisShocksf ;i;cþmiþgcþεf ;i;c (1)

where f represents the firm, i the industry, and c the country where each firm operates. The dependent
variable in our study, yf,i,c, is the return of each firm f, in each industry i, and each country c. Standard
Risk Factors refer to a set of variables which the asset pricing literature have shown to drive expected
results (Ang et al., 2006, 2009; Fama and French, 1992; Lakonishok et al., 1994; Sharpe, 1964). The Firm
Sensitivities to Crisis Shocks are our proxies for firms’ credit supply sensitivity, global demand sensi-
tivity, and stockmarket selling pressure sensitivity. Following Tong andWei (2011) andWhited andWu
(2006), we incorporate the standard risk factors and the sensitivities to crisis shocks by entering the
relevant firm characteristics directly into the regression, rather than entering them indirectly first
going through a factor model.13 mi and gc are industry and country fixed effects, respectively, and εf,i,c is
the firm-level error term.

We estimate Eq. (1) over the crisis period and several placebo (i.e. non-crisis) periods. Crisis period
returns are measured over the period August 2007 through December 2008. The control variables
capturing firm characteristics are measured as of December 2006, the latest available financial data
prior to the start of the crisis.

We use several placebo periods to verify whether our crisis results are specific to this period or
capture influences present in the data in other periods. The first placebo period includes annual returns
for 1997–2006, with all the control variables measured at the end of the preceding calendar year. For
example, the returns for year 1997 are measured as the return from the end of December 1996 to the
end of December 1997, while the controls are measured as of end of December 1996. This is the longest
period for which all our variables were available spanning 10 years of returns data. Because of its
length, this period inevitably captures several other “crisis periods”, such as the Asian crisis of 1997–
1998, the Russian and Brazilian crises of 1998–1999, and the Long Term Capital Management (LTCM)
collapse of 1998–1999. We also employ a second, shorter placebo period, which runs from 2002 to
2006 for returns (with controls measured at the end of each preceding year). This is a relatively “calm”

period in the global financial markets, although some crises are still present (e.g., in Argentina), they
were not as global in reach as crises in the longer period. This second placebo period contains 5 years of
data. Finally, we construct a third placebo period that is the most similar to our crisis period in terms of
the length of time for returns and the timing of control variables. This placebo period encompasses
returns fromAugust 2005 through December 2006, with controls measured in December 2004. Similar
to our crisis period, this placebo contains returns for 17 months – i.e. from August to December of the
following year.

The first and second placebo periods contain multiple years of data in a panel structure with returns
measured over each calendar year, while the third placebo and the crisis period represent cross-
sections of firms (as returns are measured over the whole 17 months period). We estimate our crisis
and third placebo regressions in the same way using OLS with country and industry dummies and
standard errors clustered at the country level to allow for within-country across–firms correlation of
error terms. To make our results for the first and second placebo periods comparable to our crisis
results, we estimate these regressions in a similar way: with country and industry fixed effects, with
a minor difference of adding time fixed effects to the panel regressions to capture common global
macroeconomic influences.14

Table 1 lists the countries along with the number of firms included in each sample (Developed vs.
Emerging) and each of the four periods (the crisis period and three placebo periods). We only consider
countries with at least 20 firms. The crisis period includes 11,677 firms operating in 44 countries, while
the three placebo periods include varying number of firms. During the longest placebo period our
sample consists of 16,434 firms operating in 44 countries.
13 Daniel and Titman (1997) were early advocates of this approach to capturing Fama-French risk factors, arguing that firm
characteristics rather than the covariance structure of returns appear to explain the cross-sectional variation in stock returns.
14 We do not introduce firm fixed effects in our panel regressions to keep our results most comparable to crisis period results,
which capture cross-sectional variation between the firms. We have also run our regressions with standard errors clustered at
the firm-level (instead of country level) and obtained similar results as those reported.



Table 1
Number of firms by country.

Country Crisis Placebo

2007–08 1997–2006 2002–2006 2005–2006

Developed countries

Australia 677 968 872 596
Austria 58 106 87 56
Belgium 82 124 98 75
Canada 756 1158 957 684
Denmark 81 167 129 92
Finland 106 132 121 101
France 504 867 704 521
Germany 519 750 678 518
Greece 234 286 263 150
Ireland 41 64 59 41
Italy 197 255 214 180
Japan 967 1166 1094 948
Luxembourg 21 29 27 23
Netherlands 123 212 157 124
New Zealand 87 122 105 86
Norway 124 196 144 115
Portugal 38 87 59 42
Spain 90 138 115 86
Sweden 244 354 283 230
Switzerland 167 209 192 166
United Kingdom 1158 1866 1432 1050

Emerging markets
Argentina 46 68 58 49
Brazil 178 285 253 179
Chile 114 142 135 115
China 314 1128 945 518
Czech Republic 9 66 31 14
Egypt 28 31 27 23
Hong Kong 551 729 706 570
Hungary 20 35 31 24
India 736 555 522 417
Indonesia 184 243 231 189
Israel 105 137 126 104
Korea, Rep. 769 933 859 662
Malaysia 760 778 750 677
Mexico 75 125 109 83
Pakistan 84 82 76 63
Peru 52 71 61 33
Philippines 77 111 98 58
Poland 137 135 126 78
Russian 65 58 58 36
Singapore 461 501 471 425
South Africa 175 446 310 196
Thailand 333 348 312 277
Turkey 130 171 158 141
Total 11,677 16,434 14,243 10,815
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Table 2 presents descriptive statistics for returns, standard risk factors, and firms’ sensitivities to
crisis shocks during the crisis and placebo periods. We present statistics separately for the developed
countries and emerging markets samples. To save space, in Table 2 we present descriptive statistics
only for the longest placebo period – i.e. from 1997 to 2006. Data on returns come from Datastream.
Table 2 shows that firm returns averaged �46 percent over the crisis period for both developed and
emerging countries. The standard deviation of returns over the crisis period is 33 percent in developed
countries and 30 percent in emerging markets. During the longest placebo period, returns average 12



Table 2
Summary statistics. This table presents the average and standard deviation (sd.) for the variables over the crisis and placebo periods for the overall sample and for the samples of developed
countries and emerging markets, respectively. The crisis period is defined as the period between August 2007 and December 2008 for returns. All other variables are defined as of 2006 for
the crisis period. The placebo period encompasses annual returns over the period December 1997 through December 2006. During the placebo, other variables are measured as of December
of each year between 1996 and 2005.

Crisis period Placebo period [1997–2006]

All sample Developed Emerging All sample Developed Emerging

Mean Sd. Mean Sd. Mean Sd. Mean Sd. Mean Sd. Mean Sd.

Return �0.46 0.32 �0.46 0.33 �0.46 0.30 0.12 0.53 0.13 0.50 0.11 0.56
Beta 0.79 0.59 0.80 0.59 0.77 0.59 0.62 0.73 0.60 0.72 0.65 0.75
Momentum 0.24 0.43 0.14 0.33 0.36 0.50 �0.01 0.37 �0.01 0.34 0.00 0.41
Market to book value ratio 2.38 3.21 2.65 3.49 2.07 2.82 1.98 2.93 2.18 3.14 1.72 2.62
Log of total asset 12.02 1.94 12.10 2.11 11.93 1.71 11.93 1.94 11.98 2.18 11.88 1.58
Sd. of beta residuals 12.13 4.55 11.43 4.63 12.94 4.32 13.04 5.45 11.80 5.33 14.67 5.17
Dividend to sales ratio 0.02 0.04 0.02 0.04 0.02 0.04 0.02 0.03 0.02 0.03 0.02 0.04
Good coverage 0.77 0.42 0.74 0.44 0.81 0.39 0.75 0.43 0.74 0.44 0.76 0.43
Leverage 0.23 0.21 0.22 0.21 0.24 0.21 0.26 0.21 0.24 0.19 0.28 0.23
Leverage(Good coverage ¼ 1) 0.22 0.17 0.21 0.17 0.22 0.18 0.23 0.17 0.23 0.17 0.24 0.18
Leverage(Good coverage ¼ 0) 0.29 0.31 0.25 0.30 0.35 0.31 0.33 0.28 0.28 0.25 0.41 0.30
Liquidity 0.09 0.16 0.07 0.10 0.11 0.20 0.11 0.28 0.07 0.16 0.16 0.38
Ratio of foreign to total sales 0.32 0.27 0.37 0.26 0.26 0.27 0.26 0.21 0.32 0.19 0.19 0.22
Construction Industry dummy 0.11 0.31 0.08 0.27 0.13 0.34 0.12 0.32 0.11 0.31 0.13 0.34
Mining Industry dummy 0.09 0.29 0.11 0.31 0.08 0.27 0.09 0.28 0.09 0.29 0.08 0.28
Retail trade Industry dummy 0.05 0.22 0.06 0.25 0.04 0.19 0.06 0.24 0.07 0.26 0.05 0.21
Services

Industry dummy
0.25 0.44 0.32 0.46 0.18 0.39 0.23 0.42 0.29 0.45 0.16 0.37

Transport
and utilities
dummy

0.12 0.32 0.13 0.33 0.11 0.31 0.11 0.32 0.12 0.32 0.11 0.31

N 11,677 11,677 6,274 6,274 5,403 5,403 77,981 77,981 44,296 44,296 33,685 33,685
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percent in the combined sample (13 percent in developed and 11 percent among emerging markets)
and the standard deviation is about 50 percent in both samples.

The independent variables used in our analysis come from Worldscope, a commercial database
produced by Thomson Reuters, which provides financial statement data for most listed firms around
the world. Standard Risk Factors follow Tong andWei (2011) and include: the beta of each firm vis-a-vis
the global market, the standard deviation of the beta residual (i.e., the standard deviation of the error
from the estimation of the beta vis-a-vis the global market), the log of firm assets, a measure of
momentum, and the market to book value ratio. The beta of each firm vis-a-vis the global market is the
coefficient from regressing each firm’s stock returns on the returns from a global portfolio as captured
by the FTSEWorld Index. The capital asset pricingmodel of Sharpe (1964) predicts that individual stock
returns will be driven by the correlation of each firm with the market’s return. Because stock markets
around the world have become increasingly integrated (see, for example, Bekaert et al., 2011), we
consider the correlation or beta vis-a-vis a world portfolio as opposed to the local market. For the crisis
period beta is measured over the period December 2001 and December 2006 and averages 0.79 in the
overall sample (0.80 and 0.77 in the developed countries and emerging markets samples, respectively).
For the placebo periods beta is re-calculated annually using monthly returns for 5 years preceding the
start of each calendar year. The average beta over the placebo period is 0.62 for the overall sample (0.60
and 0.65 in the developed countries and emerging markets samples, respectively). The standard
deviation of beta is 0.59 (in both samples) during the crisis and 0.72–0.75 during the placebo period.

Following Ang et al. (2006, 2009), we also include the standard deviation of the error term from the
regressions used to calculate beta. The average of this variable during the crisis period is 12.13 in the
overall sample and it is slightly higher for emerging markets (11.43 in developed countries vs. 12.94 in
emerging markets sample), while it averages 13.04 during the placebo period and again it is larger for
the emerging markets sample (14.67 vs. 11.80).

Fama and French (1992) have shown that aside from beta, firms’ expected returns are driven by
firms’ size and market to book value ratios. We measure firm size by the log of assets measured in
dollars. The average for this variable during the crisis period is 12.10 for developed countries and 11.93
for emerging markets. For the placebo, the log of assets averages 11.98 in the developed countries
sample and 11.88 in the emerging markets. The standard deviation of size is smaller in the emerging
markets sample (1.58 vs. 2.18), indicating that firms in that sample are more similar to each other.

The market to book value ratio is equivalent to the number of shares outstanding multiplied by the
price of the shares, divided by the book value of equity. For the crisis period, the mean market to book
value ratio is 2.65 in thedevelopedand2.07 in the emergingmarkets samples and the standarddeviations
are 3.49 and 2.82, respectively. This variable averages 2.18 and 1.72 during the placebo period.

Following Lakonishok et al. (1994), we also include among the standard risk factors a measure of
momentum, defined as eachfirm’s return over the sixmonth period prior. For the crisis period, this refers
to January 2007 through June 2007. For the placebo period, momentum is re-calculated every year using
6-months prior to the start of the year for the first (1997–2006) and second (2002–2006) placebo periods
and it ismeasuredover theperiod January 2005 through June 2005 for the third placeboperiod. Themean
of momentum is 24 percent during the crisis, but with a significant difference between developed
countries and emerging markets: 14 percent in developed countries and 36 percent in emerging econ-
omies, indicating that stock markets were experiencing a significant boom in emerging economies prior
to the start of the crisis. The momentum is near zero percent during the placebo period in both samples.

We include a number of variables to measure firms’ sensitivity to credit supply shocks, namely: the
ratio of dividends to sales, the leverage ratio, good coverage – a dummy equal to 1 for firms with interest
coverage ratios above 1 – and the interaction between leverage and good coverage, which we label
good coverage � leverage. The interest coverage ratio is defined as the ratio of earnings to interest
expenses. It measures the ability of firms to meet their debt obligations. Hence, the mean of the
indicator variable we use captures the share of firms for which earnings exceed debt service obliga-
tions. Table 2 shows that 77 percent of firms have interest coverage ratios above 1 during the crisis and
75 percent during the placebo period. Emerging markets have a higher proportion of firms with good
coverage in both crisis and placebo periods. The average leverage ratio is 0.23 during the crisis and 0.26
during the placebo period, without significant differences between developed and emerging markets.
We also report average leverage for groups of firms with the good coverage dummy equal to one or



C.W. Calomiris et al. / Journal of International Money and Finance 31 (2012) 743–765 753
zero. Firms with the good coverage dummy equal to zero have much higher leverage in both samples
(the difference is more dramatic in the emerging markets sample – 0.22 vs. 0.35 during the crisis and
0.24 vs. 0.41 in the placebo period).

We capture firms’ sensitivity to stock selling pressures through the inclusion of the ratio of shares
traded, defined as the number of shares traded per month divided by the number of shares
outstanding.15 Holding constant country-specific factors (e.g., different regulations) relating to equity
trading (which our country fixed effects capture in our regressions), this variable is an indicator of
cross-sectional differences within a country in the ease with which firms’ stocks can be traded. The
average for the volume traded is about 0.10 during the crisis and the placebo period.

We capture firms’ sensitivity to global demand shocks by including the share of foreign (overseas)
sales to total sales. For both the crisis period, the share of foreign sales averages 0.37 in developed and
0.26 in developing sample.
4. Regression results

In Table 3, we begin by reporting results for five regressions, estimated for the entire global sample
over the crisis period August 2007–December 2008, in which each of the six variables (including the
interaction of leverage with good coverage) that we use to capture firms’ sensitivities to crisis shocks
enter separately in the regressions. In addition, we report results for the three placebo periods dis-
cussed above, encompassing returns over the periods: 1997–2006, 2002–2006, and 2005–2006.

The first two columns in Table 3 consider regressions inwhich all three types of sensitivities to crisis
shocks are present. The second column adds the interaction of the good coverage and leverage. The
third through fifth columns of Table 3 include the three sets of sensitivities to crisis shocks one at a time
as a robustness check. All regressions include controls for standard risk factors relating to expected
returns, as mentioned in Section 3, which are not discussed here.16 We focus our discussion on the
sensitivities to crisis shocks.

For the crisis period, themeasured coefficients on variables associatedwith the sensitivity to each of
the three sets of shocks (global trade demand, selling pressure, and credit supply) do not change much
as a result of including or excluding variables associated with the other two sets of crisis shocks. We
find statistically significant and economically important effects for all three categories of sensitivities to
shocks. With respect to selling pressure effects, the share of stocks traded consistently enters nega-
tively and statistically significantly in the regressions. The measure of sensitivity to the global demand
shock, the coefficient on the proportion of foreign sales, is also consistently negative and statistically
significant.

The effects of leverage must be interpreted through the combined estimates of the three leverage-
related variables (good coverage, leverage, and their interaction). Leverage enters negatively and good
coverage enters positively in model (1). The interaction between the two also enters negatively and
significantly in model (2). Including the interaction eliminates the significance of the simple leverage
effect, indicating that variation in leverage among the set of firms that do not have good coverage ratios
adds relatively little to the explanatory power of the regression during the crisis. In other words,
investors do not differentiate among bad-coverage firms (i.e., those with good coverage ¼ 0) based on
their leverage. This might be due to the fact that bad-coverage firms as a group tend to display high
leverage. Because the interaction of leverage and good coverage is important in crisis times, we use
model (2) as the baseline for all our subsequent tests.

Another way to summarize the effects of the three leverage-related variables is by measuring their
combined effects on the differences in residual returns for good coverage firms (good coverage¼ 1) and
bad-coverage firms (good coverage ¼ 0). During the crisis, the returns difference between these two
groups is decreasing as leverage is increasing. For example, at leverage values of 0.10, good coverage
15 Amihud (2002) uses a different measure of liquidity which is based on daily trading data. We prefer our measure as it
allows us to include firms with missing daily trading data.
16 All regressions also include country level and industry level fixed effects. Furthermore, standard errors are clustered by
country. Placebo I and II also include time fixed effects.



Table 3
Estimations using individual indicators of sensitivity to “crisis shocks” for all countries. Table shows estimations for returns over
the crisis period (August 2007–December 2008) and for several placebo periods. For placebo periods 1997–2006 and 2002–
2006, returns are measured annually for each year, while the regressors are measured as of December of the previous year (e.g.,
for the year 1997, the return is the return between end of 1997 and end of 1996, while leverage, liquidity etc are as of end 1996).
For the period 2005–2006, returns aremeasured between August 2005 and December 2006, while regressors aremeasured as of
end of 2004. Robust standard errors, clustered by country, are in parentheses. *, **, *** denote statistical significance at 10, 5 and 1
percent respectively.

Crisis period Placebo periods

(1) (2) (3) (4) (5) 1997–2006 2002–2006 2005–2006

Beta �0.021*** �0.021*** �0.022*** �0.020*** �0.021*** 0.002 0.022*** 0.017
(0.006) (0.006) (0.007) (0.007) (0.007) (0.007) (0.007) (0.010)

Momentum �0.026*** �0.025*** �0.026*** �0.026*** �0.026*** 0.083*** 0.091*** 0.126***
(0.008) (0.008) (0.008) (0.009) (0.009) (0.019) (0.017) (0.032)

Market to book
value ratio

�0.002** �0.002** �0.002** �0.001 �0.001 �0.015*** �0.017*** �0.004
(0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.003) (0.004)

Logarithm of total
assets

�0.001 �0.000 �0.002 �0.001 �0.001 0.002 0.015*** 0.033***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.004) (0.007)

Standard dev. beta
residuals

�0.012*** �0.012*** �0.012*** �0.014*** �0.014*** �0.003 �0.004** �0.010***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.002)

Dividends to sales 0.376*** 0.359*** 0.370*** �0.049 �0.036 �0.222
(0.081) (0.079) (0.076) (0.117) (0.096) (0.170)

Good coverage
dummy

0.029*** 0.053*** 0.055*** 0.106*** 0.090*** 0.039
(0.008) (0.008) (0.007) (0.014) (0.016) (0.026)

Leverage ratio �0.059*** �0.011 �0.008 �0.073** �0.100*** �0.068
(0.016) (0.018) (0.019) (0.028) (0.031) (0.049)

Good coverage
*Leverage

�0.096*** �0.097*** 0.001 0.055* 0.094*
(0.024) (0.023) (0.028) (0.030) (0.048)

Ratio of shares
traded

�0.099*** �0.097*** �0.101*** �0.004 �0.022 0.026
(0.034) (0.035) (0.033) (0.021) (0.029) (0.048)

Ratio of foreign to
total sales

�0.070*** �0.070*** �0.072*** �0.006 �0.008 �0.013
(0.026) (0.025) (0.026) (0.015) (0.022) (0.033)

Constant �0.267*** �0.290*** �0.290*** �0.252*** �0.231*** �0.207** �0.145** �0.050
(0.074) (0.074) (0.071) (0.073) (0.076) (0.081) (0.054) (0.086)

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effects No No No No No Yes Yes No
Observations 11,677 11,677 11,677 11,677 11,677 77,981 45,665 10,815
R-squared 0.184 0.185 0.181 0.176 0.177 0.162 0.157 0.137
Number of countries 44 44 44 44 44 44 44 44
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firms exhibit returns implied by the three leverage-related variables in column (2) of Table 3 that are
4.2% higher than bad-coverage firms; but at a leverage value of 0.50, there is no difference in returns
between the good coverage and bad-coverage firms.

The effects of the three leverage-related variables during the placebo periods are different from the
pattern during the crisis. The main difference comes from the interaction term – while it is negative
and significant in the crisis, it is either not significant or positive in the placebo. Unlike the crisis period,
there is no convergence of returns between good coverage and bad-coverage firms as leverage rises.
Thus, during non-crisis periods, firms with good coverage ¼ 0 experience negative returns relative to
firms with good coverage ¼ 1 irrespective of their leverage levels. Finally, firms with high dividend
payout also display different patterns of residual returns during crisis and placebo periods. High
dividend paying firms display higher returns during the crisis, but not during any of the placebo
periods.

To summarize our results so far, it is useful tomake a distinction between firms that are “distressed”
(i.e., have bad-coverage and high leverage) and firms that are in a “vulnerable” financial position (i.e.,
those with good coverage but high leverage and high shadow costs of external finance, as indicated by
dividend payout). Our results suggest that during the crisis (and not during placebo periods),
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“vulnerable” firms with good coverage are differentiated from other good coverage firms by the
market.

With respect to the sensitivities to the other two crisis shocks, we find that the variables capturing
the sensitivity to the global demand shock or the market liquidity shock are insignificant during the
placebo periods, confirming that these variables also capture shocks that are crisis-specific.

We conduct a number of additional estimations to verify the robustness of our global sample
results.We use as the baseline results those reported inmodel (2) of Table 3. First, instead of calculating
the beta vis-à-vis the global market index, we compute the beta for each firm vis-à-vis its local stock
market index. Second, because the number of firms varies by country, to reduce the potentially
excessive influence of countries with a large number of firms, we conduct weighted least squares with
weights proportional to the inverse of the square root of the number of firms in each country. Third, we
change our definition of momentum tomeasure it as stock return over the preceding 12-month, rather
than 6-month period.

Table 4 presents results for the crisis period and Table 5 shows the estimations for the placebo
periods. Using the local beta rather than the global beta does not change our results in any significant
way (see model (1) in Tables 4 and 5). Running our estimations with weights proportional to the
inverse of the square root of the number of firms or using a different momentum definition does not
lead to changes in results either.

Finally, we present our results estimated separately for the sample of US firms, which are excluded
from all the rest of our analysis. While the results for U.S. firms are broadly similar, they differ in two
respects: First, the coefficient on the ratio of shares traded is insignificant during the crisis period.17

Second, for U.S. firms, during one of the placebo periods, the coefficient on the ratio of foreign sales
is positive and significant and during two of the placebo periods the ratio of shares traded is positive
and significant. In both cases the results are different from what is observed during the crisis.
5. Developed countries vs. emerging markets

The global crisis that took place during 2007–2008 originated in developed countries (largely US
and UK), but soon spread to most countries around the globe. Unlike many other crises, emerging
economies could largely be seen as “innocent by-standers” of the crisis. It is thus plausible to expect
that the effect of the crisis might be different in developed countries and emerging markets. In this
section, we consider these differences using the same crisis and placebo periods as above.

Table 6 presents a comparison of results for the crisis period for developed countries and emerging
economies. The last column reports the results of the Chi-square value for the test comparing coeffi-
cients between the two samples (with the corresponding p-value in the squared brackets). As before,
we do not discuss the results for our control variables and focus on our variables of interest. With
respect to the variables capturing the exposure to credit supply shock, we observe similar impact on
dividend to sales (both are positive and not statistically different from one another). The results for the
three leverage-related variables are broadly similar between the two samples when their effects are
considered together, but the magnitudes differ. For developed economies, the implied returns differ-
ence between good coverage and bad-coverage firms with 0.25 leverage is 5%, and that difference falls
to 2.6% at a 0.50 leverage value and to near zero for about 0.8 leverage value. For emerging markets, the
returns difference between good coverage and bad-coverage firms with 0.25 leverage is 1%, and at
a leverage value of 0.35 it is zero.

We observe a negative impact of liquidity in both samples, however, it is more pronounced in the
developed country sample with a coefficient that is three times larger (i.e. of �0.18 vs. �0.06) and the
difference between the coefficients is statistically significant at 5%. In other words, cross-sectional
differences in the extent of liquidity are more relevant for developed countries during the crisis.
17 In results not reported here, we investigated whether similar results held for U.K. firms (the country in our sample most
similar to the U.S.) and we found that results for the U.K., in particular with respect to the coefficients on the two selling
pressure variables, were broadly similar to those of other developed countries and different from those of the U.S.



Table 4
Robustness checks for the crisis period. This table reports results of estimation of model (2) in Table 3 for the crisis period (with
returns measured for August 2007–December 2008), with the following variations: in column (1) local beta (calculated using
local market returns) substitutes global beta, in model (2) regressions are weighted by the number of observations in each
country, column (3) reports the results for US only and model (4) uses alternative definition of momentum defined over
preceding 12-months period, i.e., stock returns over the period July 2006–July 2007. Robust standard errors, clustered by country,
are in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent respectively.

Local beta Weighted US New momentum

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

Beta �0.031*** �0.029*** �0.028*** �0.021***
(0.011) (0.007) (0.008) (0.006)

Momentum �0.025*** �0.029*** 0.030* �0.020***
(0.008) (0.009) (0.018) (0.005)

Market to book value ratio �0.002** �0.002** 0.001 �0.001*
(0.001) (0.001) (0.001) (0.001)

Logarithm of total assets 0.001 �0.004 0.004 �0.000
(0.004) (0.004) (0.004) (0.004)

Standard dev. beta residuals �0.010*** �0.012*** �0.012*** �0.011***
(0.002) (0.001) (0.002) (0.002)

Dividends to sales 0.375*** 0.402*** 0.503** 0.333***
(0.076) (0.081) (0.197) (0.077)

Good coverage dummy 0.055*** 0.052*** 0.150*** 0.058***
(0.008) (0.012) (0.019) (0.007)

Leverage ratio �0.008 �0.009 �0.015 �0.007
(0.017) (0.024) (0.022) (0.019)

Good coverage*Leverage �0.098*** �0.102*** �0.130*** �0.098***
(0.023) (0.029) (0.044) (0.024)

Ratio of shares traded �0.102*** �0.107*** 0.040 �0.092**
(0.035) (0.032) (0.037) (0.034)

Ratio of foreign to total sales �0.070*** �0.071*** �0.075*** �0.070***
(0.026) (0.020) (0.024) (0.025)

Constant �0.318*** 0.003 �0.435*** �0.289***
(0.075) (0.065) (0.060) (0.072)

Country fixed effects Yes Yes No Yes
Industry fixed effects Yes Yes Yes Yes
Time fixed effects No No No No
Observations 11,770 11,677 2,867 11,657
R-squared 0.182 0.181 0.155 0.186
Number of countries 44 44 1 44
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The impact of the global demand shock is also different between developed and emerging market
countries, but the difference goes in the opposite direction – i.e. the shock sensitivity is significantly
more pronounced in emerging countries: the coefficient is significant at 1% in this sample and not
significant at conventional levels (but approaching significance) in the developed countries sample. It
is not too surprising that global demand shock would have more influence on emerging countries,
which are traditionally more vulnerable to fluctuations in trade.

Table 7 reports the sample splits for developed vs. emerging countries for our three placebo periods.
We focus on the differences between the coefficients for developed and emerging countries. The
differences are never significant for dividend to sales.

For all three placebo periods, the combined effects of the three leverage-related variables are not
significantly different for developed and emerging economies.18 The interaction of leverage and
coverage is never significantly negative as it is during the crisis, which means that there is no returns
convergence between good coverage and bad-coverage firms as leverage rises.
18 Out of 9 sets of coefficients (i.e. three leverage-related variables in three periods), only one set exhibits significant difference
between the two samples.



Table 5
Robustness checks for the placebo periods. This table reports results of estimation of model (2) in Table 3 for the placebo periods, with the following variations: in column (1) local beta
(calculated using local market return) substitutes global beta, inmodel (2) regressions areweighted by the number of observations in each country, column (3) reports the results for US only
andmodel (4) uses alternative definition ofmomentum defined over 12-month period prior to the start of each year. Robust standard errors, clustered by country, are in parentheses. *, **, ***
denote statistical significance at 10, 5 and 1 percent respectively.

Local beta Weighted US New momentum

1997–2006 2002–2006 2005–2006 1997–2006 2002–2006 2005–2006 1997–2006 2002–2006 2005–2006 1997–2006 2002–2006 2005–2006

Beta �0.002 �0.008 0.018 0.006 0.024*** 0.009 �0.006 0.011 0.050*** 0.000 0.018*** 0.014
(0.010) (0.014) (0.019) (0.006) (0.007) (0.012) (0.005) (0.009) (0.017) (0.007) (0.007) (0.010)

Momentum 0.072*** 0.079*** 0.130*** 0.084*** 0.088*** 0.131*** 0.032*** 0.041*** 0.058 0.008 0.048*** 0.039***
(0.018) (0.016) (0.032) (0.017) (0.016) (0.033) (0.011) (0.013) (0.036) (0.009) (0.011) (0.012)

Market to book
value ratio

�0.015*** �0.016*** �0.004 �0.015*** �0.017*** �0.006* �0.007*** �0.006*** �0.000 �0.014*** �0.017*** �0.005
(0.002) (0.003) (0.004) (0.002) (0.002) (0.003) (0.001) (0.001) (0.003) (0.002) (0.003) (0.004)

Logarithm of total assets 0.002 0.016*** 0.032*** �0.003 0.013*** 0.031*** 0.005** 0.006** 0.023*** 0.002 0.015*** 0.031***
(0.005) (0.005) (0.007) (0.004) (0.004) (0.006) (0.002) (0.003) (0.006) (0.005) (0.004) (0.007)

Standard dev. beta
residuals

�0.003 �0.003 �0.009*** �0.003** �0.003*** �0.008*** �0.005*** �0.005*** �0.008*** �0.003 �0.004** �0.012***
(0.002) (0.002) (0.002) (0.002) (0.001) (0.002) (0.001) (0.001) (0.003) (0.002) (0.001) (0.002)

Dividends to sales �0.071 �0.041 �0.193 �0.030 �0.112 �0.058 �0.202 �0.890*** �0.677** �0.035 �0.025 �0.213
(0.108) (0.102) (0.171) (0.095) (0.100) (0.178) (0.131) (0.161) (0.308) (0.121) (0.099) (0.173)

Good coverage dummy 0.108*** 0.095*** 0.040 0.118*** 0.103*** 0.062** 0.056*** 0.056*** 0.125*** 0.120*** 0.092*** 0.043
(0.014) (0.016) (0.026) (0.014) (0.015) (0.028) (0.014) (0.016) (0.031) (0.016) (0.016) (0.027)

Leverage ratio �0.071** �0.092*** �0.065 �0.058** �0.090*** �0.081 �0.079*** �0.079*** 0.031 �0.067** �0.102*** �0.047
(0.028) (0.027) (0.048) (0.028) (0.031) (0.059) (0.025) (0.022) (0.038) (0.028) (0.030) (0.050)

Good coverage*Leverage 0.001 0.046 0.090* �0.008 0.040 0.090 0.075** 0.087** �0.066 �0.008 0.052* 0.070
(0.028) (0.028) (0.047) (0.032) (0.037) (0.065) (0.034) (0.036) (0.071) (0.028) (0.029) (0.051)

Ratio of shares traded �0.010 �0.033 0.015 0.002 �0.001 0.036 0.133*** 0.072*** 0.046 �0.001 �0.023 0.028
(0.020) (0.027) (0.046) (0.019) (0.030) (0.053) (0.017) (0.024) (0.044) (0.020) (0.026) (0.056)

Ratio of foreign to
total sales

�0.012 �0.014 �0.013 �0.007 �0.010 �0.038 �0.018 �0.022 0.111** �0.009 �0.007 �0.003
(0.014) (0.021) (0.032) (0.014) (0.021) (0.035) (0.023) (0.029) (0.046) (0.016) (0.022) (0.032)

Constant �0.185** �0.169*** �0.054 �0.081 0.032 �0.214** 0.145*** �0.172*** �0.213** �0.220** �0.163*** �0.026
(0.088) (0.060) (0.086) (0.084) (0.053) (0.095) (0.036) (0.046) (0.102) (0.084) (0.054) (0.085)

Country fixed effects Yes Yes Yes Yes Yes Yes No No No Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes No Yes Yes No Yes Yes No Yes Yes
Observations 80,113 49,505 10,856 77,981 45,665 10,815 19,043 10,382 2,603 78,090 45,977 10,681
R-squared 0.155 0.151 0.136 0.177 0.160 0.139 0.114 0.158 0.084 0.159 0.159 0.139
Number of countries 44 44 44 44 44 44 1 1 1 44 44 44
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Table 6
Separate estimations for developed and emerging countries – Crisis period. Regressions are estimated on the separate samples of
developed and emerging economies, defined in Table 1. Estimation procedure is the same as for model 2, Table 3. Column labeled
“Test” contains Chi-squared values (p-values in brackets below) for test of the difference of coefficients across equations. Robust
standard errors, clustered by country, are in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
respectively.

Variables Crisis period

Developed Emerging Test

Beta �0.011 �0.033*** 4.08**
(0.009) (0.007) [0.043]

Momentum �0.009 �0.033*** 2.51
(0.012) (0.010) [0.113]

Market to book value ratio �0.001 �0.002 0.12
(0.001) (0.001) [0.730]

Logarithm of total asset 0.002 �0.002 0.33
(0.006) (0.005) [0.568]

Sd. of beta residual �0.009*** �0.015*** 3.70**
(0.003) (0.001) [0.054]

Dividend to sales 0.462*** 0.291*** 1.22
(0.129) (0.090) [0.269]

Good coverage 0.064*** 0.043*** 1.65
(0.009) (0.014) [0.198]

Leverage �0.048** 0.038 5.86**
(0.023) (0.028) [0.016]

Good coverage*Leverage �0.068** �0.129*** 2.05
(0.029) (0.032) [0.152]

Liquidity �0.184*** �0.066* 5.38**
(0.039) (0.035) [0.020]

Foreign sales �0.054 �0.093*** 1.03
(0.033) (0.020) [0.310]

Constant �0.394*** �0.193**
(0.112) (0.072)

Industry fixed effect Yes Yes
Country fixed effect Yes Yes
Time fixed effects No No
Observations 6,274 5,403
R-squared 0.176 0.209
Number of countries 21 23
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The coefficients on liquidity differ between the two samples in the first placebo period but not in the
second and third periods. In the first placebo period, for developed economies, we observe the opposite
effect of liquidity than in the crisis period – i.e., positive in the placebo, while negative in the crisis.
Interestingly, during the turbulent period of emerging market crises of the 1990s, relatively liquid
stocks in developed economies may have enjoyed positive residual returns, while selling pressure in
emerging markets produced negative returns for relatively liquid stocks in emerging markets, similar
to what is observed in the 2007–2008 crisis period.

The coefficients on foreign sales are different in every placebo period, with emerging countries
exhibiting negative coefficients that are statistically significant in two of the three placebo periods. In
contrast, there are no significant coefficients for the developed countries sample in any of the three
periods. For emerging markets, the differences in the magnitudes of coefficients on foreign sales are
not significantly larger in the crisis than they are during the placebo periods.

6. Portfolio analysis of firm returns’ sensitivities to crisis shocks

To complement the regression analysis presented in Section 4, we use portfolio analysis to inves-
tigate two questions: (a) do stocks that are exposed to crisis shocks have higher expected returns in
non-crisis periods to compensate for the higher downside risks that investors in these stocks bear?;



Table 7
Separate estimations for developed and emerging countries – Placebo periods. Regressions are estimated on the separate
samples of developed and emerging economies, defined in Table 1. Estimation procedure is the same as for model 2, Table 3.
Column labeled “Test” contains Chi-squared values (p-values in brackets below) for test of the difference of coefficients across
equations. Robust standard errors, clustered by country, are in parentheses. *, **, *** denote statistical significance at 10, 5 and 1
percent respectively.

Variables 1997–2006 2002–2006 2005–2006

Developed Emerging Test Developed Emerging Test Developed Emerging Test

Beta �0.009 0.015 4.25** 0.018** 0.028** 0.52 0.009 0.022* 0.38
(0.008) (0.009) [0.039] (0.007) (0.012) [0.470] (0.018) (0.013) [0.535]

Momentum 0.079** 0.064** 0.16 0.105*** 0.070*** 0.98 0.117** 0.124*** 0.01
(0.029) (0.023) [0.686] (0.034) (0.012) [0.322] (0.048) (0.042) [0.915]

Market to book
value ratio

�0.012*** �0.019*** 4.26** �0.012*** �0.025*** 7.59*** �0.001 �0.011* 2.07
(0.002) (0.003) [0.039] (0.002) (0.005) [0.006] (0.004) (0.006) [0.151]

Logarithm of
total asset

�0.003 0.014*** 7.00*** 0.005 0.028*** 9.50*** 0.029*** 0.034*** 0.11
(0.005) (0.004) [0.008] (0.004) (0.006) [0.002] (0.010) (0.010) [0.740]

Sd. of beta residual �0.006*** �0.000 2.03 �0.005*** �0.002 1.45 �0.011*** �0.010** 0.05
(0.001) (0.004) [0.154] (0.001) (0.003) [0.229] (0.002) (0.004) [0.829]

Dividend to sales 0.036 �0.128 0.64 �0.074 �0.033 0.05 �0.438*** �0.036 1.50
(0.140) (0.154) [0.423] (0.149) (0.127) [0.832] (0.119) (0.311) [0.220]

Good coverage 0.094*** 0.103*** 0.19 0.087*** 0.094*** 0.06 0.058 0.006 1.36
(0.015) (0.018) [0.665] (0.020) (0.020) [0.802] (0.034) (0.030) [0.244]

Leverage �0.095*** �0.095* 0.00 �0.107*** �0.101* 0.01 �0.032 �0.119 0.90
(0.026) (0.055) [0.998] (0.032) (0.054) [0.919] (0.044) (0.082) [0.342]

Good coverage
*Leverage

0.076** �0.028 4.07** 0.098** 0.021 1.89 0.104 0.126* 0.06
(0.029) (0.044) [0.044] (0.037) (0.043) [0.169] (0.061) (0.062) [0.803]

Liquidity 0.070*** �0.029* 16.42*** 0.028 �0.023 0.57 0.087 0.008 0.32
(0.020) (0.015) [0.000] (0.064) (0.026) [0.451] (0.134) (0.048) [0.571]

Foreign sales 0.017 �0.062** 6.54*** 0.013 �0.060 2.77* 0.039 �0.100* 3.84**
(0.013) (0.028) [0.010] (0.021) (0.040) [0.096] (0.045) (0.056) [0.050]

Constant 0.000 �0.591*** �0.063 �0.248** �0.091 0.041
(0.083) (0.084) (0.054) (0.105) (0.106) (0.128)

Industry fixed
effect

Yes Yes Yes Yes Yes Yes

Country fixed effect Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes No No
Observations 44,296 33,685 25,481 20,184 5,884 4,931
R-squared 0.191 0.160 0.173 0.157 0.143 0.128
Number of

countries
21 23 21 23 21 23
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and (b) do we observe a differential return among “crisis-shocks exposed” stocks and “crisis-shocks
robust” stocks during the crisis period consistent with the results that we find in our regression
analysis?

We address the first question by constructing portfolios of stocks that are “exposed to” and,
separately, stocks that are “robust to” crisis shocks each year between 1997 and 2006, which matches
our longest placebo period. Following the results presented earlier, we classify as stocks exposed to
crisis shocks those whose leverage, foreign to total sales, and, separately, liquidity (as measured by the
stock turnover ratio) rank in the top 20th percentile, as well as those whose interest coverage and
dividend to sales ratios rank in the bottom 20th percentile.19 Stocks classified as robust to crisis shocks
are those whose leverage, foreign sales to total sales, or liquidity rank in the bottom 20th percentile, as
well as those whose interest coverage and dividend to sales rank in the top 20th percentile. Subse-
quently, for each of these characteristics, we calculate the average of monthly stock returns for firms in
19 In order to control for cross-country differences in these firm characteristics, we take out the country average before sorting
firms. For example, before sorting out firms in 1996 based on leverage, we first deduct from each firms’ leverage, the leverage
ratio for the country where the firm operates.



Table 8
Test of differences in the mean returns for “crisis exposed” and “crisis robust” portfolios during placebo periods. Crisis exposed
portfolios include firms in the highest 20th percentile for leverage, liquidity, and foreign sales and in the lowest 20th percentile
for interest coverage and dividend to sales, for each year between 1996–2005 and 2001–2005. Themean returns refer to average
of monthly returns over the periods 1997–2006 and 2002–2006, respectively.

Variable Mean returns T-value Alternative Hypotheses

Crisis
exposed
portfolio

Crisis robust
portfolio

Mean returns
crisis exposed
portfolio < mean
returns crisis
robust portfolio

Mean returns
crisis exposed
portfolio s mean
returns crisis
robust portfolio

Mean returns
crisis exposed
portfolio > mean
returns crisis
robust portfolio

Pr(T < t) Pr(jTj > jtj) Pr(T > t)

1997–2006
Leverage 0.007 0.010 �3.174 0.001 0.002 0.999
Liquidity 0.010 0.009 0.457 0.676 0.648 0.324
Foreign sales 0.008 0.008 �0.008 0.497 0.994 0.503
Interest coverage 0.005 0.012 �4.274 0.000 0.000 1.000
Good coverage

(dummy)
0.004 0.011 �3.356 0.001 0.001 0.999

Dividend to sales 0.007 0.012 �3.316 0.001 0.001 0.999

2002–2006
Leverage 0.016 0.017 �1.765 0.041 0.083 0.959
Liquidity 0.017 0.017 �0.225 0.412 0.823 0.588
Foreign sales 0.016 0.017 �0.673 0.252 0.504 0.748
Interest coverage 0.015 0.019 �2.310 0.012 0.024 0.988
Good coverage

(dummy)
0.011 0.014 �1.925 0.029 0.059 0.971

Dividend to sales 0.014 0.019 �2.732 0.004 0.008 0.996
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the “crisis-shock exposed” and in the “crisis-shock robust” categories for each year between 1997 and
2006.20

Table 8 compares average returns across “crisis-shock exposed” and “crisis-shock robust” categories
according to each of the firm characteristics discussed, namely, leverage, interest coverage, dividend to
sales, foreign sales, and liquidity during the period 1997–2006 for our global sample. We find that
mean returns are higher for firms with low leverage, high interest coverage, and high dividends. This is
the opposite of what we would expect if the market was compensating investors for the risks asso-
ciatedwith credit supply shocks. At the same time, we find no difference inmean returns for firmswith
high and low foreign sales or liquidity, which indicates that the market is not compensating investors
for the risks associated with holding liquid stocks and stocks from firms with high foreign sales.

To examine whether there are differential returns among “crisis-shock exposed” stocks and “crisis-
shock robust” stocks during the crisis period, we repeat the exercise of sorting firms based on leverage,
interest coverage, dividends to sales, foreign to total sales, and stock liquidity for December 2006 and
we examine the returns over the crisis period August 2007–December 2008. Consistent with the
regression results discussed in Section 4 (see Table 3), Table 9 shows that stock returns are lower for
“crisis-shock exposed” firms, namely those with high leverage, low dividend to sales, low interest
coverage, high foreign sales, and high liquidity.
7. A month-by-month analysis of the cross-section of returns during the crisis

Having shown that residual returns for the crisis period as a whole varied importantly as a result of
firms’ sensitivities to each of the three crisis shocks, we now turn to a more detailed analysis of the
20 In other words, we sort by firm characteristics at the end of each year between 1996 and 2005 and examine returns over the
subsequent year over the period 1997–2006.



Table 9
Test of differences in the mean returns for “crisis exposed” and “crisis robust” portfolios during the crisis period. Crisis exposed
portfolios include firms in the highest 20th percentile for leverage, liquidity, and foreign sales and in the lowest 20th percentile
for interest coverage and dividend to sales, for the year 2006. Themean returns refer to the returns over the period August 2007–
December 2008.

Variable Mean T-value Alternative Hypotheses

Crisis
exposed
portfolio

Crisis
robust
portfolio

Crisis exposed
portfolio < Crisis
robust portfolio

Crisis exposed
portfolio s crisis
robust portfolio

Crisis exposed
portfolio > crisis
robust portfolio

Pr(T < t) Pr(jTj > jtj) Pr(T > t)

Leverage �0.491 �0.399 �13.287 0.000 0.000 1.000
Liquidity �0.515 �0.383 �19.759 0.000 0.000 1.000
Foreign sales �0.523 �0.511 �1.726 0.042 0.084 0.959
Interest coverage �0.478 �0.448 �3.881 0.000 0.000 0.999
Good coverage(dummy) �0.474 �0.414 �9.818 0.000 0.000 1.000
Dividend to sales �0.534 �0.404 �17.397 0.000 0.000 1.000
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crisis period on a month-by-month basis. To do so, we ran separate monthly regressions for each
month from August 2007 through December 2008, using a specification based on model 2 in Table 3 in
which standardized measures for crisis shocks replace original variables. We use standardized
measures for ease of comparison across the three different categories of shocks. In particular, the
Standardized Selling Pressure Sensitivity is a standardizedmeasure of the ratio of shares traded over total
shares, while the Standardized Global Demand Sensitivity is the comparably standardized measure of
the share of foreign sales to total sales. We obtain these standardized measures by subtracting the
mean and dividing by the standard deviation. To generate the Standardized Credit Supply Sensitivitywe
compute the first principal component of three variables – leverage ratio, good coverage, and the
dividend to sales ratio – and include the standardized principal component in our regression for ease of
comparisons with the other standardized measures of sensitivity.21

Figs. 1–3 plot the coefficients for the three standardized sensitivities estimated separately for
developed and emerging markets using monthly regressions. In addition we plot the aggregate series
that most closely matches each of the shocks: the spread between Baa and US Treasury as a proxy for
credit supply shock, total exports to GDP as a proxy for global demand shock, and the return on the S&P
500 as a proxy for the timing of the market liquidity shock.

We find that the effects of the firms’ sensitivities to crisis shocks vary in intensity during the crisis in
a manner that is correlated with the aggregate environment. Time variation in the coefficients asso-
ciated with the credit supply sensitivity (Fig. 1) is related to those found in credit risk spreads that
reflect the timing of credit supply shocks. Coefficients on the credit supply sensitivity tend to be more
positive during the early part of the period when the Baa spread is low, and more negative in the latter
part of the period when the Baa spread is high. There are some interesting timing differences between
developed countries and emerging markets countries. For example, developed countries are more
negatively affected in the summer and fall of 2008 (starting in July and August of 2008), while the
emerging countries drop sharply in December 2008, after it became clear that the US crisis had become
a global crisis. Also, in March 2008 the effect of the collapse of the Bear Stearns shock is more
pronounced in the developed countries sample.

The coefficients associated with the sensitivity to a global demand shock tend to vary with the
timing of the declines in exports (see Fig. 2). Both show a drop in August 2007, a subsequent recovery,
then another drop in late 2007, followed by a rising trend through the Spring of 2008, after which the
trend is negative, culminating in a steep drop around November 2008. In general, the emerging
21 The regression coefficients (standard errors) results for standardized variables during the crisis period are as follows: Credit
Supply Shock: �0.029 (0.004), Selling Pressure: �0.016 (0.006), Global Demand: �0.0.17 (0.006). All three shocks are significant
at 1% level.
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countries match fairly closely the behavior of developed countries, except in December 2008 when
developed sample shows a sudden and sharp recovery, while emerging markets do not.

The variation over time in the coefficients that measure the sensitivity to selling pressure tracks the
variation in the returns to the stock market. Peaks and troughs of returns are related to peaks and
troughs in the coefficients of the selling pressure indicators (see Fig. 3).

To summarize, the time variation in these three sets of coefficients confirms our interpretation of the
coefficients relating to the sensitivities to the three shocks. While the behavior of the emerging markets
sample in generalmatches that of the developed countries sample, it is clear that the developed countries
sample showsmuchmore variability in liquidity sensitivitymonth-to-month than the emergingmarkets
sample, consistent with the earlier suggestion that liquidity matters more in developed markets.

8. Conclusion

Equity returns provide a uniquely comparable window through which to examine the performance
of firms throughout the world, and their responses to financial crises. The global financial crisis of
2007–2008 was characterized by three types of shocks: (1) a collapse of global trade, which caused
a major shock to demand for firms that had positioned themselves to benefit from participating in
expanding global trade and production; (2) a credit supply contraction which curtailed the access of
firms to funding and reduced their effective debt capacity, and (3) selling pressures in equitymarkets as
investors scrambled to meet margin calls and made redemptions to make up for losses in the US
market. This paper showed that firms’ sensitivities to all three of these crisis “shocks” – exposure to the
collapse in global trade demand, vulnerability to credit supply shocks, sensitivity to stock market
selling pressures – are reflected in the large and statistically significant observed patterns in residual
equity returns (after controlling for normal risk factors that are associated with expected returns).

We constructed a vector of six variables that measure the effects of the three crisis-related shock
factors from August 2007–December 2008 – four variables that measure vulnerability to credit supply
shocks, one that measures exposure to global trade demand shocks, and one that measures sensitivity
to stock market selling pressure. These six variables were statistically significant in the crisis period.

Similar analysis for several placebo periods showed that the influences identified during the 2007–
2008 sample period were not present to the same extent in non-crisis periods. While in the crisis,
returns for good coverage and bad-coverage firms converge as leverage rises, during placebo periods
this does not happen. Also, returns are not influenced by the sensitivity to selling pressures or global
trade during the placebo periods when we consider all countries together.

Conducting separate estimations for developed and emerging countries we find that, relative to
developed economies, emerging markets are more responsive to global trade conditions (in crisis and
in placebo periods), but less responsive to selling pressures.

We used portfolio analysis to verify some of the results we obtained in our estimated regressions.
Sorting firms into portfolios of “crisis-shock exposed” and “crisis-shock robust” firms, we find that the
mean returns of crisis exposed firms were lower than those for crisis robust firms during the crisis
period. Furthermore, we do not find that mean returns of exposed firms were larger than those of
robust firms during the placebo periods, which suggests that investors were not compensated for the
risks they bore during the pre-crisis period.

A month-by-month analysis of the magnitude of the sensitivity to each of the three shocks during
the 2007–2008 crisis showed that the time variation of the sensitivities tracked related changes in the
global economic environment. The time variation in the coefficients associated with sensitivity to the
global trade demand shock factor varied with the timing of the declines in exports. Time variation in
the coefficients associated with the sensitivity to the credit supply shock was related to credit risk
spreads that reflected the timing of credit supply shocks. The variation over time in the coefficients that
measure sensitivity to the market liquidity shock closely tracked the variation in the returns to the
stock market. Developed countries and emerging markets have similar patterns across time, with two
exceptions: the credit supply shock more significantly affected developed countries in the periods of
March 2008 (Bear Stearns collapse) and the summer and fall of 2008 (Lehman Brother’s collapse); the
liquidity shock was larger and more variable in developed countries than it was in the emerging
markets sample.



C.W. Calomiris et al. / Journal of International Money and Finance 31 (2012) 743–765764
Acknowledgments

Gemechu Ayana, Sharai Gomez, Shafique Jamal, and Julie Van den Kieboom provided excellent
research assistance. We are grateful to Andrew Ang, Deniz Anginer, Murillo Campello, Robert Hodrick,
Laurence Swinkel, Shang-Jin Wei, and participants at Columbia Business School Lunch Seminar Series
and at the Cass Business School 2011 Emerging Markets Finance Conference for helpful comments and
discussions. The views and opinions in this paper are those of the authors and do not reflect those of
The World Bank and/or its Executive Directors.
References

Almeida, H., Campello, M., Laranjeira, B., Weisbenner, S., 2010. Corporate Debt Maturity and the Real Effects of the 2007 Credit
Crisis. http://www.gsm.ucdavis.edu/uploadedFiles/Faculty/Conferences_and_Programs/DebtMaturityCrisis_022010.pdf.

Almeida, H., Campello, M., Weisbach, M.S., 2004. The cash flow sensitivity of cash. Journal of Finance 59 (4), 1777–1804.
Amihud, Y., 2002. Illiquidity and stock returns: cross-section and time series effects. Journal of Financial Markets 5, 31–56.
Amiti, M., Weinstein, D.E., 2011. Exports and financial shocks. Quarterly Journal of Economics 126 (4), 1841–1877.
Ang, A., Hodrick, R., Xing, Y., Zhang, X., 2006. The cross-section of volatility and expected returns. Journal of Finance 61, 259–

299.
Ang, A., Hodrick, R., Xing, Y., Zhang, X., 2009. High idiosyncratic volatility and low returns: international and further U.S.

evidence. Journal of Financial Economics 91, 1–24.
Anginer, D., Yildizhan, C., 2010. Is there a Distress Risk Anomaly? Corporate Bond Spread as a Proxy for Default Risk. World Bank

Policy Research Working Paper 5319.
Bekaert, G., Harvey, C.R., Lundblad, C., 2007. Liquidity and expected returns: lessons from emerging markets. Review of Financial

Studies 20, 1783–1831.
Bekaert, G., Harvey, C.R., Lundblad, C., Siegel, S., 2011. What segments equity markets? Review of Financial Studies 24 (12),

3841–3890.
Billio, M., Getmansky, M., Lo, A., Pelizzon, L., 2010. Econometric Measures of Systemic Risk in the Finance and Insurance Sectors.

NBER Working Paper No.16223.
Brock, W., Lebaron, B., 1990. Liquidity constraints in production-based asset-pricing models. In: Hubbard, G. (Ed.), Asymmetric

Information, Corporate Finance, and Investment. NBER, pp. 231–256.
Brunnermeier, M., 2009. Deciphering the liquidity and credit crunch 2007–2008. Journal of Economic Perspectives 23 (1), 77–

100.
Calomiris, C., 2009. The subprime turmoil: what’s old, what’s new and what’s next. Journal of Structured Finance 15 (1), 6–52.
Calomiris, C., Himmelberg, C., Wachtel, P., 1995. Commercial paper, corporate finance, and the business cycle: a microeconomic

perspective. Carnegie-Rochester Conference Series on Public Policy 42, 203–250.
Calomiris, C., Orphanides, A., Sharpe, S.A., 1994. Leverage as a State Variable for Employment, Inventory Accumulation, and

Fixed Investment. NBER Working paper No. 4800.
Campbell, J., Hilscher, Y.J., Szilagyi, J., 2008. In search of distress risk. Journal of Finance 63 (6), 2899–2938.
Campello, M., Chen, L., 2010. Are financial constraints priced? Evidence from firm fundamentals and stock returns. Journal of

Money, Credit and Banking 42 (6), 1185–1198.
Campello, M., Graham, J.R., Harvey, C., 2010. The real effects of financial constraints: evidence from a financial crisis. Journal of

Financial Economics 97, 470–487.
Caprio, G., Demirguc-Kunt, A., Kane, E., 2010. The 2007 meltdown in structured securitization: searching for lessons, not

scapegoats. The World Bank Research Observer 25 (1), 125–155.
Cecchetti, S.G., 2009. Crisis and responses: the Federal Reserve in the early stages of the financial crisis. Journal of Economic

Perspectives 23 (1), 51–75.
Cella, C., Ellul, A., Giannetti, M., 2010. Investors’ Horizons and the Amplification of Market Shocks. Indiana University and

Stockholm School of Economics, Mimeo.
Chor, D., Manova, K. Off the cliff and back: credit conditions and international trade during the global financial crisis. Journal of

International Economics, forthcoming.
Covitz, D., Liang, N., Suarez, G.A., 2009. The Evolution of a Financial Crisis: Panic in the Asset-backed Commercial Paper Market.

http://www.federalreserve.gov/pubs/feds/2009/200936/200936abs.html.
Daniel, K., Titman, S., 1997. Evidence on the characteristics of cross-sectional variation in stock returns. Journal of Finance 52, 1–

33.
Didier, T., Love, I., Martinez Peria, M.S. What explains comovement in stock market returns during the 2007–2008 crisis?

International Journal of Finance and Economics, forthcoming.
Dooley, M.P., Hutchison, M., 2009. Transmission of the U.S. subprime crisis to emerging markets: evidence on the decoupling-

recoupling hypothesis. Journal of International Money and Finance 28 (8), 1331–1349.
Duca, J., 2009. Preventing a Repeat of the Money Market Meltdown of the Early 1930s. Research Department Working Paper No.

0904. Federal Reserve Bank of Dallas.
Ehrmann, M., Marcel, F., Arnaud, M., 2009. What Has Made the Current Financial Crisis Truly Global? European Central Bank,

Mimeo.
Fama, E., French, F., 1992. The cross-section of expected stock returns. Journal of Finance 47 (2), 427–465.
Fazzari, S., Hubbard, G., Peterson, B., 1988. Financing constraints and corporate investment. Brookings Papers on Economic

Activity 1988 (1), 141–195.
Fazzari, S., Hubbard, G., Peterson, B., 2000. Investment-cash flow sensitivities are useful: a comment on Kaplan and Zingales.

Quarterly Journal of Economics 115 (2), 695–704.

http://www.gsm.ucdavis.edu/uploadedFiles/Faculty/Conferences_and_Programs/DebtMaturityCrisis_022010.pdf
http://www.federalreserve.gov/pubs/feds/2009/200936/200936abs.html


C.W. Calomiris et al. / Journal of International Money and Finance 31 (2012) 743–765 765
Fratzscher, M., 2009. What explains global exchange rate movements during the financial crisis? Journal of International Money
and Finance 28 (8), 1390–1407.

Gorton, G., Metrick, A. Securitized banking and the run on repo. Journal of Financial Economics, forthcoming.
Heider, F., Hoerova, M., Holthausen, C., 2009. Liquidity Hoarding and Interbank Market Spreads: The Role of Counterparty Risk.

European Central Bank Working Paper Series No. 1126.
Ivashina, V., Scharfstein, D.S., 2010. Bank lending during the financial crisis of 2008. Journal of Financial Economics 97 (3), 500–

522.
Kaplan, S., Zingales, L., 1997. Do investment cash flow sensitivities provide useful measures of financing constraints? Quarterly

Journal of Economics 112, 169–215.
Lakonishok, J., Shleifer, A., Vishny, R., 1994. Contrarian investment, extrapolation, and risk. Journal of Finance 49 (5), 1541–1578.
Lamont, O., Polk, C., Saa-Requejo, J., 2001. Financial constraints and stock returns. Review of Financial Studies 14 (2), 529–554.
Mitchell, M., Pulvino, T., 2010. Arbitrage Crashes and the Speed of Capital. http://papers.ssrn.com/sol3/papers.cfm?abstract_

id¼1628261.
Obstfeld, M., Shambaugh, J.S., Taylor, A., 2009. Financial instability, reserves, and central bank swap lines in the panic of 2008.

American Economic Review 99 (2), 480–486.
Reinhart, C., Rogoff, K., 2008. Is the 2007 U.S. sub-prime financial crisis so different? An international historical comparison.

American Economic Review 98 (2), 339–344.
Rose, A., Spiegel, M., 2010. Cross-country causes and consequences of the 2008 crisis: international linkages and American

exposure. Pacific Economic Review 15 (3), 340–363.
Rose, A., Spiegel, M., 2012. Cross-country causes and consequences of the 2008 crisis: early warning. Japan and the World

Economy 24 (1), 1–16.
Schwarz, K., 2009. Mind the Gap: Disentangling Credit and Liquidity in Risk Spreads. http://www0.gsb.columbia.edu/faculty/

eravina/seminar/Krista.pdf.
Sharpe, W.F., 1964. Capital asset prices: a theory of market equilibrium under conditions of risk. Journal of Finance 19, 425–442.
Sharpe, S., 1994. Financial market imperfections, firm leverage, and the cyclicality of employment. American Economic Review

84 (4), 1060–1074.
Taylor, J., 2009. The financial crisis and the policy responses: an empirical analysis of what went wrong. Critical Review 21 (2–3),

341–364.
Tong, H., Wei, S.J., 2011. The composition matters: capital flows and liquidity constraint during a global economic crisis. Review

of Financial Studies 24 (6), 2023–2052.
Whited, T., Wu, G., 2006. Financial constraints risk. Review of Financial Studies 19, 531–559.

http://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D1628261
http://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D1628261
http://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D1628261
http://www0.gsb.columbia.edu/faculty/eravina/seminar/Krista.pdf
http://www0.gsb.columbia.edu/faculty/eravina/seminar/Krista.pdf

	Stock returns’ sensitivities to crisis shocks: Evidence from developed and emerging markets
	1. Introduction
	2. Identifying firms’ sensitivities to crisis shocks
	2.1. Global demand shock
	2.2. Stock market selling pressure shock
	2.3. Credit supply shock
	2.4. Limits to identifying firms’ sensitivities to crisis shocks

	3. Regression analysis methodology and data
	4. Regression results
	5. Developed countries vs. emerging markets
	6. Portfolio analysis of firm returns’ sensitivities to crisis shocks
	7. A month-by-month analysis of the cross-section of returns during the crisis
	8. Conclusion
	Acknowledgments
	References


