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Abstract of Dissertation

Interconnectedness, Vulnerabilities, and Crisis Spillovers:
Implications for the New Financial Stability Framework

The global crisis has turned the spotlight on the channels of shock transmission across
countries, sectors, and markets. Particular emphasis has been placed on the role of
interconnectedness and systemic vulnerabilities in the crisis propagation. The crisis has
also rekindled efforts to re-examine the existing financial stability framework, which in
many countries includes financial stability reports published by central banks with the
aim to monitor systemic risks. | examine three questions that aim to broaden our
understanding of the shock transmission channels during the crisis and the effectiveness
of financial stability reports as a risk-monitoring tool: (1) What was driving the shock
propagation in international interbank markets? (2) Are nonfinancial firms that operate in
countries with banking problems more prone to financial distress? (3) Is there an
empirical link between the publication of financial stability reports and financial

stability?
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INTERCONNECTEDNESS, VULNERABILITIES, AND CRISIS SPILLOVERS:
IMPLICATIONS FOR THE NEW FINANCIAL STABILITY FRAMEWORK

Introduction

The advance of globalization in the last few decades has made the world financial system
more interconnected. Financial interconnectedness promotes economic growth in normal
times but can act as a powerful shock propagation channel in times of stress, as
demonstrated by the global financial crisis. How one can reap the benefits of
interconnectedness, while limiting its costs, is an open question for the design of the new

financial stability framework.

The global crisis was characterized by fast distress transmission across countries, sectors,
and markets. The crisis started in August 2007 as an isolated shock to real estate prices in
the United States but ended up having far-reaching repercussions around the world. The
housing shock not only triggered defaults on subprime mortgages but also reverberated in
other sectors and markets. An early sign of impending meltdown, the turbulence in
international interbank markets grew quickly into a global market collapse. The credit
crunch that ensued strained the performance not only of financial institutions but also

nonfinancial firms.

The shock propagation during the crisis was driven by economic and financial
interlinkages and systemic vulnerabilities. The abrupt end to the pre-crisis exuberance
revealed dormant vulnerabilities, which were compounded by the crisis. Such
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vulnerabilities undermine countries' resilience to shocks and trigger spillovers by setting
in motion the negative externalities of interconnectedness. Thus, their early detection

could mitigate spillover risks.

The crisis has also rekindled policymakers' efforts to reexamine the existing financial
stability framework. In many countries, this framework includes financial stability reports
(FSRs), which are published by central banks with the aim to identify and communicate
key financial stability risks to policy makers, market participants, and the public at large.
Since the crisis came as a surprise, their role as a risk-monitoring tool is now being

reexamined.

Policymakers have placed a special emphasis on risks from interconnectedness and
systemic vulnerabilities, which were at the core of the crisis transmission. In this context,
it is useful to improve our understanding of the role of interconnectedness and systemic
vulnerabilities in the shock transmission across international interbank markets and to
nonfinancial firms during the crisis. A related question is whether deepening the
interconnectedness and vulnerability analysis in FSRs could help promote financial

stability.

International interbank markets were hit hard by the crisis. The crisis originated in the
U.S. real estate market but caused recurring turbulence in international interbank lending.
The interbank turmoil in August 2007 was one of the first international manifestations of

the crisis. The interbank turbulence intensified in the aftermath of the Bear Stearns
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debacle in March 2008 and turned into a global market collapse in the wake of the
Lehman Brothers' demise in September 2008, amid heightened global concerns about
counterparty risk. Overall, interbank strains were most acute in Europe, especially during
the sovereign debt crisis, but emerging markets were also affected by the deleveraging of

global banks.

Financial distress propagated also to nonfinancial firms. Corporate default rates increased
across a range of industries in the aftermath of several large-scale bank failures. Weak
bank balance sheets significantly reduced the availability of funds to firms. The credit
crunch that ensued in the wake of the Lehman Brothers’ collapse in September 2008 was

so unprecedented that it was dubbed "a sudden financial arrest"

. The global liquidity
shortages during that period appear to have heightened rollover risk and amplified

corporate distress.

In this context, the question arises as to whether firms that operated in countries with
banking problems were more prone to financial distress. This question has implications
for improving our understanding of the channels through which banking crises affect the
real economy. The propagation of financial distress through elevated rollover risks may
be an important aspect of the real effects of banking crises. Such effects could provide
rationale for broadening the corporate default risk modeling framework, presently geared
toward firm-specific vulnerabilities, to consider the risks of systemic impairment in bank

intermediation.

! See Caballero (2009)



The surprise nature of the crisis raises also questions regarding the tools that policy
makers should have at their disposal to promote financial stability. While the number of
countries publishing FSRs has been growing rapidly in the period leading up to the crisis,
their performance as a risk-monitoring tool has been mixed at best. In this context, it
would be useful to identify areas in which their risk-monitoring capacity could be

strengthened.

While the factors behind the global propagation of the crisis are still under investigation,
the contribution of this dissertation is to examine the channels of shock propagation
across international interbank markets and nonfinancial firms. Another contribution of
the dissertation is to investigate the effectiveness of FSRs as a tool for identifying and
monitoring systemic vulnerabilities. The dissertation aims to analyze these topics by

addressing three concrete questions:

First, what were the factors driving the dislocations in international interbank markets
during the global crisis? The collapse in cross-border intermediation hinders the efficient
allocation of resources, raising concerns about the availability of international credit to
finance trade and growth in some countries. In this context, it is important to understand
how an initial shock to real estate prices turned into widespread interbank market
dislocations. Was the propagation of interbank turmoil driven by indiscriminate panic?
Did the risk characteristics of lenders and borrowers matter? What are the risk factors that

may have mattered most?



Earlier research has highlighted the contagious effects of shocks to international bank
lending. Kaminsky and Reinhart (2000) argue that borrowers sharing the same
international creditors with a crisis-hit country are vulnerable to contagion because their
creditors may respond to the shock by cutting back on lending also to noncrisis countries.
This spillover mechanism, known as a "creditor effect"”, has the potential to propagate an

initial shock in a crisis-hit country to other countries that depend on the same creditor.

"Creditor effects™ have been explored in the context of the latest crisis. McGuire and
Tarashev (2008), Kamil and Rai (2009), and Cetorelli and Goldberg (2010) find a
relationship between the pullback from emerging markets and the deterioration in global
banks' soundness and liquidity. Kamin and Pounder (2010) find some evidence of
contagion through international financial firms’ dependence on distressed U.S. banks for

dollar funding.

The view has prevailed in the literature that countries' dependence on international
funding increases their vulnerability to a "sudden stop”. Kaminsky (2008) argues that the
risk of a sudden stop increases with closer financial integration. Calvo et al., (2008) point
to the link between sudden stops and reliance on short-term international borrowing.
Milesi-Ferretti and Tille (2010) view the sudden stop in capital flows during the global
crisis as a shock to global risk aversion triggered by the size of cross-border risk

exposures.



The literature has shed light on particular features of interbank markets that increase the
risk of contagion. Davis (2009) claims that interbank markets are inherently vulnerable to
contagion because of their lack of transparency and collateralization. Such features
induce banks to respond to an initial credit disruption by rationing credit, which can
cause a collapse of the whole market. Contagion could be also triggered by excessive
linkages and concentrations, which have been analyzed in a network perspective in

Espinosa-Vega and Sole (2010), Tressel (2010), and Chan-Lau (2010).

However, the empirical link between the pattern of interbank outflows and borrowing
countries' vulnerabilities has remained largely unexplored in earlier research. This is an
important omission since global lenders' losses would depend not only on the size of their
exposures but also on the riskiness of their counterparties. Thus, relying only on "size"
indicators as a proxy for counterparty risk may be misleading. Also, focusing on
exposures to a single country may be insufficient given the intricacy of cross-border bank
linkages. Thus, an approach that takes into account banking systems' exposures to
multiple countries and their risk characteristics may help improve the analysis of

spillover risk in interbank markets.

Therefore, in the first chapter, | analyze the relationship between the decline in interbank
borrowing in advanced and emerging economies during the crisis and their risk profile. |
model the dependent variable as a function of novel counterparty risk indexes, which

measure both the size and the risk profile of borrowers' international financial linkages.



The results indicate that banking systems’ access to international borrowing was
adversely affected by their domestic vulnerabilities and exposure to distressed
international counterparties. Counterparty risks played an important role in the
dislocations in international interbank markets. On the one hand, international lenders
differentiated between borrowers with different risk characteristics. On the other hand,
borrowers that relied for funding on distressed lenders also suffered a stronger pullback.
Finally, borrowers' access to international funding was also related to their

macroeconomic fragilities.

Second, I investigate the factors driving the crisis spillovers to nonfinancial firms. The
question addressed in the second chapter is whether the nonfinancial firms that operated
in countries with banking problems were more prone to financial distress. The analysis is
based on market-based distress indicators, which have been less utilized in earlier

research.

The literature on the real effects of the latest crisis has largely focused on measures of
firm performance. Tong and Wei (2008) and Claessens et al., (2011) examine the effects
on firm performance of shocks to external financing, aggregate demand, and trade.
Lueven and Valencia (2011) investigate the impact of bank recapitalizations on economic

growth.

The adverse effects of the global crisis on corporate distress have been analyzed in Chen

et al., (2010) using a different approach and a cross-country perspective. This chapter
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differs from Chen et al., (2010) in scope and methodology. Unlike the earlier study, the
chapter provides firm-level evidence of the effects of the banking crisis on corporate

distress, controlling for trade effects, as well as for sector and firm-level heterogeneity.

The findings in the second chapter suggest that corporate distress was exacerbated by the
widespread banking instability in the aftermath of the Lehman Brothers’ demise in
September 2008. Corporate distress in advanced economies, particularly in the United
States, appears to have been amplified by banking distress. Conversely, the trade shocks
during the crisis affected firms both in advanced and emerging economies, but were
limited to the trade sector. Finally, the findings suggest that corporate distress depended
also on ex ante firm fundamentals such as leverage, debt maturity profile, profitability,

and size.

Third, I explore the empirical link between financial stability reports and financial
stability. The third chapter considers the following questions. Are countries that publish
FSRs less vulnerable to banking crises? Is there a relationship between FSRs and other
dimensions of financial stability such as banking and sovereign ratings, and stock market
volatility? Does higher analytical quality translate in lower crisis probabilities, higher
ratings, and reduced financial volatility? Ultimately, what analytical features of the

reports matter the most?

To date, there has been no comprehensive empirical investigation of this topic. The

literature has focused more broadly on the relationship between transparency and
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financial stability. Overall, the evidence is mixed. Nier (2005) finds that transparency
reduces the likelihood of severe banking problems. Born et al., (2011) show that ECB’s
communication on financial stability moves financial stocks in the expected direction, at
least in the short-term, and reduces price volatility. However, the analysis in Cihak
(2006) points to a weak relationship between FSR publication and various financial
stability features. Findings in Oosterloo and Jong-A-Pin (2007) also suggest that FSR
transparency, measured by the number of published financial soundness indicators, seems

unrelated to the health of the banking system.

The third chapter attempts to fill this void by undertaking a comprehensive investigation
of the experience with central bank financial stability reports around the world during the
period 2000-2009, using a combination of econometric analysis and more in-depth case
studies. The case study analysis found room for improvement in terms of the clarity,
coverage of key risks, and consistency of the reports, despite some progress in recent
years. A major drawback is the lack of a forward-looking perspective and an

interconnectedness view, which make the FSRs less capable of assessing systemic risk.

The econometric analysis investigates the empirical link between publishing a FSR and a
range of financial stability indicators. The analysis is based on the entire universe of FSR
publishers in advanced and emerging economies during the period 2000-2009. Special
attention is paid to the analytical quality of the reports, which is rated according to a set
of best practices. The chapter explores the benefits of publishing a high-quality FSR

relative to publishing a low-quality FSR. High-quality FSRs are expected to provide

9



clearer signals to market participants, policy makers, and regulators on financial stability

risks.

The analysis revealed that FSR publication per se does not have a robust empirical link to
financial stability. But what seems to matter is the quality of the FSRs, in terms of their
clarity, coverage, and consistency over time. Overall, the findings suggest that higher-

quality reports tend to be associated with more stable financial environments.
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CHAPTER 1. CONNECTED TO WHOM?

INTERNATIONAL INTERBANK BORROWING DURING THE GLOBAL CRISIS

1.1 Introduction

The global financial crisis triggered an unprecedented collapse in international interbank
borrowing. The interbank market turbulence that started off in August 2007 was an early
sign of impending meltdown. The strains in international interbank markets intensified in
the wake of the Bear Stearns debacle in March 2008 and grew into a global market
collapse after the Lehman Brothers' bankruptcy in September 2008. The interbank
turmoil affected key financial centers and required concerted policy actions. International
interbank borrowing recovered in late 2009-early 2010 in emerging markets but remained

subdued in Europe amidst growing banking fragilities and rising sovereign risks.

The purpose of this paper is to investigate the driving forces behind the dislocations in
international interbank markets in advanced and emerging economies during the global
crisis. The paper aims to answer the following questions. Was the interbank turmoil
driven by indiscriminate panic or by spillovers from distressed creditors? Did borrowers'
risk characteristics matter? What are the risk characteristics that may have mattered

most?

Earlier research has highlighted the importance of creditor effects for borrowers' access to

international funding. In the so-called "creditor channel”, Kaminsky and Reinhart (2000)
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show that losses in a crisis-stricken country may trigger creditors' pullback from other
countries. In this channel, creditor fragilities are an important "push factor" constraining
borrowers' market access.? A small literature is emerging on the role of foreign banks in
the context of the latest crisis. Claessens and VVan Horen (2012), De Haas and van
Lelyveld (2011), Milesi-Ferretti and Tille (2011), and Cetorelli and Goldberg (2010)
provide evidence that foreign bank creditors have become a source of instability during

the crisis.

The approach proposed in this paper adds to the existing research on the global
retrenchment in three ways. First, the approach extends the analysis to examine the
importance of borrower fragilities, in particular those related to banking system risks. The
"borrower channel” is seen as a "pull factor” driving access to international funding.
Second, the paper broadens the analysis to consider the risk characteristics of borrowers'
international lending. In the paper, borrowers' international lending is another pull factor
determining access to international funding. Third, the paper proposes an integrated
approach based on novel counterparty risk indexes that isolate and compare the borrower

and creditor effects.

The empirical findings suggest that both borrower and creditor fragilities played an
important role in the dislocations in international interbank markets during the crisis. The

pattern of international borrowing appears related to borrowers' soundness and

2 push factors are typically related to global shocks and contagion that are outside of the country's control.
Pull factors are related to the domestic economic, financial and regulatory environment.
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macroeconomic fragilities, and to the risk characteristics of their international lending.
However, borrowers that relied on distressed foreign creditors suffered reduced access to
funding regardless of their risk characteristics. The effects of the borrower and creditor
channels are statistically significant and economically meaningful both in advanced
economies and emerging markets. Overall, borrower effects seem more important for

emerging markets, while creditor effects appear more important for advanced economies.

The paper proceeds as follows. Section Il provides a brief review of the literature. Section
I11 documents stylized facts. Section IV discusses the creditor and borrower channels.
Section V discusses the empirical model. Section VI summarizes the empirical findings.

Section VII conducts sensitivity analysis. Section VIII concludes.

1.2 Related literature
The literature on the determinants of international borrowing (and capital flows in
general) is extensive, and the section below summarizes briefly main streams of

empirical research and key findings as they relate to the topic investigated in this paper.

The conceptual underpinnings of the paper can be traced back to the literature on the
creditor channel of international shock transmission. The seminal paper on this topic,
Kaminsky and Reinhart (2000), highlights the relationship between international creditor
fragilities and contagious financial crises. In this channel, international creditors' losses in

a crisis-stricken country cause them to cut back on lending to other countries.

13



The vast literature on capital flows has attributed "sudden stops™ to both push and pull
factors. Push factors are related to global shocks and contagion (a shock to a country or
groups of countries that spreads to other countries), whereas pull factors are attributed to
domestic fundaments (Forbes and Warnock, 2011). Groundbreaking papers on capital
flows (Calvo et al., 1993, 1996; Chuhan et al., 1998) highlight the role of push factors
such as interest rates and economic growth differentials in explaining flows to emerging

markets but have also found a role for pull factors (e.g., country credit ratings).

The existing literature has examined a variety of pull factors. Kaminsky (2008) focuses
on fiscal and current account deficits and economic growth as pull factors of sudden stops
but shows that high integration in international markets would expose countries to sudden
stops even in the absence of such vulnerabilities. Calvo et al., (2008) highlight the
destabilizing role of short-term bank funding, while the findings in Forbes (2010) point to

a relationship between capital flows and financial market development.

The burgeoning literature on the global retrenchment has highlighted the role of creditor
effects as an important push factor. Several papers focus on creditor effects in emerging
markets (Arvai et al., 2009; Cetorelli and Goldberg, 2010). Kamin and Pounder (2010)
find spillover effects also in advanced economies through financial firms' dependence on
U.S. dollar funding. De Haas and van Lelyveld (2011) and Cerutti (2013) provide micro-
based evidence that dependence on foreign creditors has become a source of instability
during the crisis. Claessens and Van Horen (2012) show that countries with higher

foreign bank presence experienced a larger reduction in international borrowing.
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Another important topic in the research on the global retrenchment is related to the
possibility of contagion through exposure to distressed foreign assets. Rose and Spiegel
(2009) find that exposure to the United States through financial or trade channels did not
have contagious effects on other countries. Milesi-Ferretti and Tille (2011) attribute the
credit retrenchment to a rise in global risk aversion triggered by the size of risky financial

assets, which affected more financially integrated countries.

Overall, earlier research on the global crisis reviewed in this section has highlighted the
role of financial linkages (the creditor channel), trade linkages (the trade channel), global
risk aversion and financial integration. This paper broadens the analysis to consider
borrower fragilities. The paper also contributes to the universe of indicators used to
analyze risks from financial interconnectedness. Earlier research has typically focused on
the size of international exposures, abstracting from counterparty risk characteristics.?
This paper proposes novel indexes that measure cross-border counterparty risk using BIS

data and Moody's KMV distress probabilities.

The risk-based approach of the paper has several advantages. First, adjusting banking
systems’ international lending for counterparty risk allows for more meaningful cross-
country comparisons. Second, Moody's distress probabilities have high frequency and are
useful for tracking the evolution of cross-border risks over time. Third, risk-based

indexes would be a more reliable measure of risk than size indicators during crises since

® Studies that take country and banking risks into account (e.g., Chuhan et al., 1998; Martinez Peria et.al.,
2002; Cerutti, 2013) have used country ratings or crisis dummies to model risk.
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creditors would typically reduce their unadjusted exposure to a crisis-stricken country,
while their risk-adjusted exposure may actually increase. Finally, the indexes measure
risks from multiple counterparties and are capable of capturing both direct and indirect

spillover effects.

1.3 Stylized facts

The analysis is based on the Bank for International Settlements (BIS) Banking Statistics,
which provide information about banks' international risk exposures. BIS defines "banks"
as depository institutions other than the central bank, which include commercial banks,

savings banks and other nonbank depository institutions (BIS Paper No 16).

The banking statistics are available on locational and consolidated bases. The two
compilation methods differ in their treatment of banks' foreign affiliates. In the
consolidated statistics, a banking system's cross-border lending is consolidated with
lending by its foreign affiliates. However, intra-group lending is netted out and only the
net exposure is included in the total. Conversely, in the locational statistics, cross-border
lending is not consolidated with that by foreign affiliates and intra-group lending is not

netted out.

The analysis was based on the consolidated statistics for the following reasons. First, they
provide a more comprehensive measure of international lending, which includes both
cross-border lending by the head office and local lending by foreign subsidiaries. This is

important for example for the measurement of deleveraging effects at the group level,
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which may affect lending through foreign subsidiaries. Second, netting out intra-group
lending helps assess the net exposure of the group. Third, the bilateral exposures needed
for the construction of counterparty risk indexes are publicly available only from the

consolidated statistics.

The international interbank market is an informal market, where banks lend to one
another. The amounts contracted are large, typically above one million U.S. dollars, and
the maturities vary between overnight and six months, but sometimes exceed one year
(BIS Paper 8). The market has substantial cross-border volume. Interbank flows are
sensitive to counterparty risk considerations since bank dealers differentiate between
banks based on their creditworthiness in determining the credit limits granted to clients

and the price of the on-lent funds.

International bank borrowing grew steadily in the few years prior to the crisis at an
average annualized rate of about 20 percent. At the outset of the crisis, interbank
borrowing accounted for about 50 percent of total international borrowing in advanced
economies but for less than one third in emerging markets. Total international claims on
banks stood at 7.6 trillion U.S. dollars at end-June 2012, down from 12 trillion U.S.

dollars in March 2008.

Notwithstanding this substantial variation, the evolution of international interbank
borrowing could be divided in three periods with distinct characteristics: (i) an initial
slowdown from September 2007 to September 2008; (ii) a global collapse from
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September 2008 to June 2010; and (iii) a partial recovery in emerging markets from June
2010 to June 2011.* The first period shows divergent trends, with borrowing decelerating

in advanced Europe but

* Milesi-Ferretti and Tille (2011) document similar trends for total capital flows.
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Figure 1.1 International Interbank Borrowing, December 2005-September 2011
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advancing in emerging markets and the United States (Figure 1.1). The second period
starts with the Lehman Brothers' failure in September 2008, when interbank borrowing
contracted on a global scale. In the third period, lending to emerging markets largely

recovered, but lending to advanced Europe remained depressed throughout 2011.

Overall, the BIS data suggest that advanced banking systems were hit harder by the
retrenchment. Emerging markets showed resilience in the first and last periods, when
their borrowing continued to grow, albeit at a decelerating pace. These findings point to a
portfolio shift from advanced to emerging economies during these periods. Figure 1.2
shows the cumulative change in international borrowing from December 2007, which
also points to a continued slowdown in advanced Europe and a partial rebound in

emerging markets.

1.4 The borrower and creditor channels

| argue that the liquidity pressures in international interbank markets during the global
crisis were driven by increased cross-border counterparty risk. By definition,
counterparty risk is the risk to each party of a contract that the counterparty may default
on its contractual obligations. In a lending contract, a creditor agrees to provide funds to a
borrower, who assumes the obligation to repay them. Hence, banks are exposed to
counterparty risk both through their interbank borrowing and lending. Lenders are

exposed to credit risk since their borrower may default on the loan. Borrowers are
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exposed to liquidity risk since their lender may default on its obligation to provide the

agreed upon funds.

A banking system may have difficulties accessing interbank markets for various reasons.
One possibility is a domestic banking crisis. Another possibility is that the banking
system has risky international lending, which may lead to future domestic banking
problems. A third possibility is the presence of macroeconomic fragilities, which increase
the probability of banking distress. Finally, even in the absence of all these risks, a
banking system may still face liquidity pressures if it relies for funding on distressed

foreign creditors.

It follows from above that a banking system's liquidity pressures may be driven by its
own fragilities or by its dependence on distressed foreign creditors. In the first case,
creditors would cut back on lending to that banking system to reduce their exposure to

credit risk. I call this case a "borrower channel™ since it is driven by borrower fragilities.

In the second case, foreign creditors would curtail lending to a borrower regardless of its
risk characteristics to adjust to their lower capital levels or to offset risks stemming from
other borrowers. | call this case a "creditor channel™ since it is driven by creditor

fragilities.

Both the borrower and the creditor channels can lead to direct and indirect effects. Direct

effects are triggered by direct linkages to a crisis-stricken banking system. However, the
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lack of direct linkages to a crisis-hit banking system would not always shield a banking
system from distress, because it could be still affected indirectly by spillovers through
common counterparties. This common counterparty could be a creditor or a borrower that

is simultaneously exposed to both countries.

Indirect effects can arise in the context of the creditor channel. For example, Kaminsky
and Reinhart (2000) show that dependence on a common creditor can trigger indirect
spillovers from a crisis country to other borrower countries that are otherwise not directly
exposed to the initial crisis using data on foreign bank dependence in Asia and Latin

America.

| conjecture that indirect effects may also arise in the context of the borrower channel.
For example, lenders that do not lend directly to a crisis-stricken country may still be
affected through their lending to other banking systems that are exposed to the crisis.
Such lenders may precautionary cut back on lending to the banking systems that are
heavily exposed to the crisis. In this case, the banking systems with large exposures to a

distressed common borrower would be cut off from funding by other lenders.

Figure 1.3a illustrates the mechanism that leads to borrower effects in the context of the
global crisis. In the figure, Western European banks are exposed directly to Greece, while
other advanced banking systems are exposed to Greece only indirectly, through their
lending to Western European banks. Western European banks may pull back from Greece

because they are directly exposed to the Greek crisis. However, other advanced banking
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systems may reduce lending to Western European banks to limit their indirect exposure

to the Greek crisis.

Figure 1.3 Borrower and Creditor Effects
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Figures 1.3 b-c show hypothetical examples of direct and indirect creditor effects. The
examples focus on Western European banking systems, which are important providers of
liquidity to East European banks. On the one hand, Figure 1.3b shows an example of a
direct creditor effect, in which Austrian banks' soundness deteriorates and they cut back
on lending to East Europe. On the other hand, Figure 1.3c shows another example, in
which the pullback of Western European banks from East Europe is triggered by a crisis
event in a third country (e.g., Greece), to which most East European banks are exposed

only indirectly.

Figure 1.4 The Bank Balance Sheet Effects of Credit Quality Shocks
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One of the salient features of the global crisis was that it originated in advanced banking
systems, which play a dual role as lenders and borrowers in international markets. Their

dual role could lead to mutually reinforcing borrower and creditor effects. On the one
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hand, banks that face liquidity pressures as borrowers may cut back on lending. On the
other hand, banks with credit quality problems are more likely to face liquidity pressures
than other banks. This creates the potential for simultaneous credit and liquidity shocks.
Figure 1.4 shows that simultaneous credit and liquidity shocks could lead to a larger

balance sheet contraction.

1.5 Empirical model

The empirical analysis aims to isolate and compare the factors driving international
interbank borrowing during the global crisis. | estimate a cross-country panel model, in
which a banking system's international interbank borrowing is a function of a set of

borrower and creditor risk characteristics:

%ABorrowing;, = a + #'BorrowerRisk; , , +y'CreditorRisk;, , +&;,  (1.1)

where %ABorrowing;  denotes the percentage change in total international liabilities of

banking system J to all BIS-reporting banking systems in quarter t (year-on-year).”

BorrowerRisk;, ,and CreditorRisk; , are vectors with variables capturing the fragilities

of banking system J and its creditors at time t-1, /# and y are vectors with coefficients.

The model assumes that creditors are able to differentiate among borrowers with different

risk characteristics.® Thus, the vector BorrowerRisk;, includes indicators measuring the

> The variable is defined as total international claims on banks as reported in the BIS Consolidated Banking
Statistics on immediate borrower basis.
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borrower’s solvency and its exposure to risks from international lending and the domestic

macroeconomic environment.

1.5.1 Borrower solvency (credit risk index)

| use the median Expected Default Frequency (EDF) of the banking system as an
indicator of borrower solvency. EDFs are compiled by Moody's KMV from equity prices
and accounting information and measure economic solvency, which is a more reliable
and timely measure than book capital (Sobehart and Stein, 2000). | call the EDF "credit
risk index™ because it measures the credit risk arising from lending to that particular

borrower. Specifically, the credit risk index of banking system J is defined as follows:

CreditRiskIndex; , = median(EDF,, ., EDFy, 5, EDFgy ) (1.2)

where EDF,, (7=1,...,N) are the EDFs of the individual banks in the system.

As a market-based indicator, EDFs would generally reflect the impact of both domestic
and international risk factors. Ideally, to isolate the domestic and international effects,
one would have to use different variables for each factor. However, explicit measures of
the contribution of "domestic" vs. "international” factors to bank solvency are not readily

available.

® Creditors may respond to a decrease in the expected payoff on a loan by rationing credit (Stiglitz and
Weiss, 1981) or charging a higher risk premium (Bernanke and Gertler, 1989), which would both lead to a
decline in international borrowing.
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Figure 1.5 Banking System Expected Default Frequency (EDF)

(Moody’s KMV 1-year median EDF)
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Therefore, I include in the model both the EDF and an international (indirect) credit risk
index discussed in the next section. Thus, the EDF captures "residual” domestic banking

fragilities that are not explained by the international (indirect) credit risk index.

Figure 1.5 plots the evolution of the EDFs for selected banking systems during the crisis.
The EDFs show substantial variation. After remaining low until 2008, EDFs increased
sharply in countries reporting subprime losses. Following an across-the-board increase in
credit risk in the wake of the Lehman Brothers' collapse in September 2008, EDFs

declined in late 2009 but rose sharply again in advanced Europe in 2011.

1.5.2 Indirect credit risk index

Banks could face reduced access to international borrowing even if their domestic
environment is stable if they are highly exposed to a crisis-hit country through
international lending. For example, if Belgian banks have large exposures to Greece,
other lenders may withdraw funding from them to limit their indirect exposure to the

Greek crisis.

To measure such risks, I construct an index that adjusts the borrower's international
lending for the distress probabilities of its counterparty banking systems. Figure 1.6
shows the stylized balance sheet of the Belgian banking system, its bilateral lending and
borrowing to selected banking systems and their EDFs. The index summarizes the risk

profile of Belgian banks' lending to the rest of the world by multiplying their bilateral
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Figure 1.6 Belgium: Determinants of International Bank Borrowing 1/
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exposures by borrowers' distress probabilities and dividing the total by its domestic
credit. The index could be interpreted as the expected loss rate on international lending.

Specifically, the index for banking system J at time t is given by:

. [ k
IndirectCreditRiskIndex;, = > w, EDF,, (1.3)

where w,  denotes lending by banking system J to banking system | at time t divided by

banking system J domestic credit, EDF;  denotes the median EDF of banking system I,

and k is the number of banking systems that borrow from banking system J. Ideally, the

weights w, , would measure lending by banking system J to banking system I. However,

since bilateral interbank credit is not publicly available, I use the total foreign claims of

banking system J on country I, which include lending to both banks and nonbanks.

1.5.3 Liquidity risk index

As discussed above, a shock to creditors' solvency would undermine their capacity to
lend. Since raising new equity is costly, undercapitalized banks would typically adjust to
their lower capital by deleveraging, which leads to liquidity pressures for their borrowers.
Therefore, banking systems that borrow from distressed creditors would be vulnerable to

liquidity shocks. Hence, the vector CreditorRisk;, , measures the exposure of each

borrower to distresses foreign creditors, which is summarized by the liquidity risk index:
R [
LiquidityRiskindex;, = > v, EDF, (1.4)
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where v, , denotes the liabilities of banking system J to banking system I at time t,
divided by banking system J's domestic credit, EDF,  denotes the median EDF of

banking system 1, and | is the number of banking systems that lend to banking system J.
Ideally, the index should be based on the bilateral liabilities of banking system J to other
banking systems. However, since this information was not publicly available, the index
was calculated using the liabilities of country J to banking system I, which include

liabilities of both banks and nonbanks.

By analogy with borrower solvency, creditor solvency depends on both domestic and
international factors. Ideally, to isolate the two effects, one would use variables that
measure separately domestic and international factors. Since such measures are not
readily available, I use in the model the creditor EDF as a catch-all measure of solvency.
In some specifications, | focus specifically on indirect risks from creditors' lending to

other banking systems, which are summarized by the indirect liquidity risk index below.

1.5.4 Indirect liquidity risk index

Increased cross-border credit risk may prompt creditors to reduce lending in anticipation
of future losses even if they are not undercapitalized. | attempt to differentiate between
the impact of domestic and cross-border factors on global liquidity conditions. Hence, |
construct another variant of the index, in which the international liabilities of banking
system J are multiplied by the creditors' cross-border credit risk index and divided by

banking system J's domestic credit.
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The variable could be interpreted as an "indirect liquidity risk index" because it captures
liquidity spillovers from distressed banking systems that may not be directly lending to
banking system J. Such distress would still have an effect on banking system J if the two
systems are linked through a common creditor. Specifically, the indirect liquidity risk

index is defined as follows:

IndirectLiquidityRis kIndex; , = Z::lvmIndirectCreditRiskIndexiyt (1.5)

where v, , denotes the liabilities of banking system J to banking system | at time t,
divided by the domestic credit of banking system J, IndirectCreditRiskIndex; , is the

indirect credit risk index of banking system I, and I is the number of banking systems that
lend to banking system J. Likewise, | use the liabilities of country J to foreign banking

systems as a proxy for bank liabilities.

Appendix IV Figure 1.8 shows the credit and liquidity risk indexes for the banking
systems in the sample. By and large, the decline in international borrowing appears
related to banking systems' exposure to cross-border counterparty risk. While the
pullback from countries like Greece and Portugal seems largely driven by their domestic
fragilities, indirect credit risk apparently mattered for banking systems with extensive
international lending (e.g., France, Sweden and Switzerland). Finally, direct and indirect
liquidity risk effects appear particularly relevant for emerging markets and smaller

European banking systems (e.g., Mexico, Singapore, and Poland).

33



1.5.5 Data caveats

The analysis faced some data limitations, which however do not detract from the
usefulness and generality of the results. First, data on bilateral lending needed for the
indirect credit risk indexes are available only for BIS members. However, the analysis
still has adequate coverage since these banking systems account for the bulk of total
international lending. Second, EDFs were not available for some of the major borrowers
of the Australian and Greek banking systems. However, in the case of Australia, the
missing data are for New Zealand, which was not significantly affected by the crisis. In
the case of Greece, the missing data are for some East European countries (e.g., Bulgaria,
Cyprus and Romania), which were not among the crisis countries during the sample
period. However, EDFs cover at least 80 percent of the international credit portfolios of

the other banking systems in the sample.

The interpretation of the indexes should also take into account the following
considerations. First, the credit and liquidity risk indexes have different composition, and
thus, limited direct comparability. Owning to data availability, the liquidity indexes
measure risks from 22 banking systems, whereas the indirect credit risk index measures
risks from 57 banking systems. Since both the borrowing and lending exposures are
scaled by the same denominator, the indirect credit risk index would generally have

higher values.

Second, the numerator and denominator of the indexes are compiled on different bases.

The numerator represents consolidated data for domestic banks, while the denominator is
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based on credit to the private sector obtained from the International Monetary Fund’s
International Financial Statistics and includes lending by all resident banks, including
foreign subsidiaries. However, this is appropriate for the analysis because excluding
foreign subsidiaries from the denominator would seriously underestimate the size of

systems with large foreign ownership.

Third, there are also differences between the compilation of the dependent variable and
the cross-border indexes. While international interbank borrowing on immediate
borrower basis is compiled on a "residency" basis and includes borrowing by all banks
resident in the country, the cross-border indexes measure risks faced only by domestic
banks. Nevertheless, the banking systems in many advanced economies, where such risks
were most pronounced, are largely domestic. An important advantage of immediate
borrower basis is that borrowers' risk characteristics can be linked to the risk condition of

particular countries, including their macroeconomic environment.’

1.5.6 Macroeconomic fragilities

The global crisis was associated not only with cross-border financial risks but also with
domestic macroeconomic fragilities. First, most currencies depreciated sharply against
the U.S. dollar at the height of the crisis in late 2008. Second, the crisis had a negative

impact on countries' fiscal performance. Third, demand for international credit shrank

sharply during the global slowdown.

" For example, borrowers would be more concerned about lending to a Greek bank in Greece than about a
Greek-owned subsidiary in another country with more sound fundamentals.
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Therefore, | use variables measuring currency risk, economic growth, and fiscal
performance to control for borrower countries’ macroeconomic fragilities. The first
variable measures currency depreciation and is defined as the quarterly percentage
change in the bilateral exchange rate against the U.S. dollar, expressed as U.S. dollars per
unit of borrower currency. The second variable is defined as the percentage change in the
real Gross Domestic Product (GDP) (year-on-year). The third variable is defined as the

ratio of the borrower country's fiscal balance to GDP.

1.5.7 Breaks in the series and exchange rate effects

Since the BIS data have multiple breaks, I include in the model a statistical break dummy
identifying the date of each break. The values of the breaks are available from BIS and |
adjust the data directly in the sensitivity analysis that follows. It is also worth noting that
the BIS data are an aggregation of exposures in different currencies, which are converted
into U.S. dollars at the market exchange rate and would be affected by exchange rate
movements. However, adjusting for exchange rate effects requires some assumptions.
Therefore, | start with unadjusted data and then re-estimate the model with adjusted data

in Section 1.7.

1.6 Empirical findings
My sample consists of 38 countries that are covered both by the BIS consolidated
statistics and by the IMF Global Data Source Database (GDS). GDS was used to obtain

quarterly macroeconomic variables for the regression analysis. | divide the sample in
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three subsamples covering advanced economies (18), advanced Europe (15), and

emerging markets (15) (Table 1.1).

The formal analysis was conducted in two steps. First, | perform mean-comparison tests
to search for heterogeneity in the dependent variable within subsamples, across
subsamples, and across time periods. For that purpose, I divide the sample in two periods
covering the immediate crisis from September 2007 to June 2010 and the partial recovery

in emerging markets from September 2010 to September 2011.

The tests compared the mean changes in international interbank borrowing in the top and
bottom quartiles of each subsample, between subsamples, and between time periods. The
results revealed statistically significant heterogeneity, confirming the graphical evidence
that advanced banking systems, particularly those from Europe, were hit harder by the

retrenchment (Table 1.2).

Several emerging markets in which the change in international liabilities exceeded 80
percent in certain quarters were excluded from the mean comparison tests and the
regression analysis. Israel, Mexico, Peru, and Poland emerged as outliers in the first
period, while Colombia, Israel, Peru, and Venezuela are outliers in the second period.
Japan was excluded from the regression analysis because its large positive inflows at the
height of the crisis (change in international liabilities of about 70 percent) appear largely

related to the reversal of yen carry trades. Standard influential observation tests also show
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Japan, Mexico, Peru, and Venezuela as outliers (see Section 1.7). However, the results are

similar when the outliers are included in the estimation.

Table 1.1 Country Sample 1/

Advanced banking systems

Emerging banking systems

Australia
Austria*
Belgium>*
Canada
Denmark*
Finland*
France*
Germany*
Greece*
Ireland*

Italy*

Japan
Netherlands*
Portugal*
Spain*
Sweden*
Switzerland*
United Kingdom*
United States

Argentina
Brazil

Chile
Colombia
Hong Kong SAR
India
Indonesia
Israel
Malaysia
Mexico

Peru
Philippines
Poland
Singapore
South Africa
South Korea
Thailand
Turkey
Venezuela

1/ Large outliers excluded from the analysis are in italics; the "advanced Europe" subsample is
marked with an asterisk. Two small emerging market countries, Panama and Taiwan had to be
excluded from the analysis because of the lack of quarterly macroeconomic data.
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Table 1.2 International Interbank Borrowing: Mean-Comparison Tests, September 2007-September 2011

(Percentage change, y-0-y)

Difference

Mean 1 Y Mean 2 % (Meani1-Mean 2) T-statistic Pr(T| > [tD

Cross-quartile tests

Full sample -27.1 48.0 -75.1 -50.4 0.00

Advanced banking systems -30.0 32.5 -62.5 -34.4 0.00

Advanced Europe -32.5 32.2 -64.7 -31.8 0.00

Emerging banking systems -21.9 60.5 -82.4 -39.1 0.00
Cross-sample tests

Advanced banking systems/Emerging banking systems -0.5 16.1 -16.6 -7.3 0.00

Advanced Europe/Other banking systems -3.2 14.7 -17.8 -7.7 0.00
Cross-period tests

Full sample 4.9 10.9 -6.0 -2.3 0.02

Advanced banking systems 3.1 -9.3 12.4 4.2 0.00

Advanced Europe 1.4 -14.2 15.6 4.5 0.00

Emerging banking systems 8.2 33.4 -25.2 -6.5 0.00

Note: Large outliers (Colombia, Israel, Peru, Venezuela, Mexico, and Poland) have been excluded from the mean comparison analysis.

1/ The column shows: (i) in the section "Cross-quartile tests" the mean percent change in international interbank borrowing in the bottom
guartile of each subsample; (ii) In the section "Cross-sample tests" the mean percent change in international interbank borrowing by
advanced and European banking systems, and (iii) in the section "Cross-period tests" the mean value in the respective subsample over
the September 2007-June 2010 period.

2/ The column shows: (i) in the section "Cross-quartile tests" the mean percent change in international interbank borrowing in the top
quartile of each subsampile; (ii) in the section "Cross-sample tests" the mean percent change in international interbank borrowing by
emerging and non-European banking systems, and (iii) in the section "Cross-period tests" -- the mean value in the respective subsample
over the September 2010-September 2011 period.
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Table 1.3 Panel Data Analysis: Immediate Crisis Period

Estimation period: September 2007—June 2010, quarterly figures, fixed effects
Dependent variable: percent change in international interbank borrowing (y-o-y)

Full Sample

Advanced Banking

Advanced Europe

Emerging Banking

Advanced Banking

Advanced Europe

Systems Systems Systems 1/ 1/
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
Cross-border counterparty risk
Credit risk index (t) -6.699***  -6.905*** -5.024***  -4.043*** -3.525** -2.680 -9.034*** -9.814*** -5.771%**  -4.814*** -4.325** -3.441**
(1.400) (1.425) (1.546) (1.546) (1.688) (1.661) (2.482) (2.509) (1.580) (1.576) 1.734) (1.713)
Indirect credit risk index (t-1) -5.580**  -5.549** -5.589* -4.938*
(2.827) (2.659) (3.117) (2.961)
Liquidity risk index (t-1) -28.960*** -30.368*** -28.127*** -24.429%** -24.121%** -22.327***
(5.189) (7.433) (7.865) (7.713) (8.025) (8.451)
Indirect liquidity risk index (t-1) -21.641*** -28.261*** -27.327%** -17.654** -24.659*** -24.051***
(4.811) (5.570) (5.772) (8.527) (5.782) (6.065)
Control variables
Depreciation (t-1) 2/ 1.125%%*  1.146%** 1.608***  1.588*** 1.834***  1.804*** 0.526* 0.533* 1.555***  1.530*** 1.753***  1.727**
(0.168) (0.170) (0.184) (0.180) (0.227) (0.220) (0.306) (0.312) (0.184) (0.180) (0.230) (0.224)
Real GDP growth (t-1) 1.694*** 1.684*** 2.367*** 2.228*** 2.738***  2.542%** 1.694*** 1.697*** 1.968*** 1.740*** 2.317*** 2.106***
(0.328) (0.352) (0.547) (0.515) (0.593) (0.549) (0.457) (0.504) (0.579) (0.561) (0.634) (0.605)
Fiscal balance to GDP (t-1) 0.289 0.399* 0.053 0.099 0.062 0.102 0.771* 0.915** 0.089 0.110 0.094 0.114
(0.225) (0.226) (0.243) (0.233) (0.250) (0.240) (0.419) (0.424) (0.241) (0.231) (0.249) (0.239)
Statistical breaks dummy -3.091 -3.161 -1.598 -1.913 -1.259 -1.490 -20.407 -20.073 -1.893 -2.156 -1.559 -1.731
(3.314) (3.365) (2.899) (2.835) (3.031) (2.945) (12.803) (13.065) (2.880) (2.812) (3.014) (2.931)
Constant 16.711*** 14.930*** 14.578*** 15.079*** 13.138*** 14.052*** 19.382*** 16.514*** 16.391*** 17.336*** 15.173*** 16.156***
(2.182) (2.180) (2.267) (2.086) (2.551) (2.330) (4.347) (4.492) (2.430) (2.333) (2.775) (2.637)
Number of observations 372 372 204 204 168 168 156 156 204 204 168 168
R-squared 0.44 0.42 0.55 0.55 0.57 0.58 0.39 0.34 0.59 0.59 0.61 0.61

Note: standard errors in parenthesis.

*** p<0.01, ** p<0.05, * p<0.1

1/ The estimates in these columns include indirect credit risk effects.

2/ Quarterly percentage change in the nominal exchange rate, defined as US dollars per unit of domestic currency.
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Table 1.4 Panel Data Analysis: Extended Period

Estimation period: September 2007—September 2011, quarterly data, fixed effects
Dependent variable: percent change in international interbank borrowing (y-o-y)

Full Sample

Advanced Banking

Advanced Europe

Emerging Banking

Advanced Banking

Advanced Europe

Systems Systems Systems 1/ 1/
[1] [2] [3l [4] [5] (6] 7 (8] [o] [10] [11] [12]
Cross-border counterparty risk
Credit risk index (t) -9.595*** -9 .478*** -7.890***  -8.300*** -7.663*** -8.284*** -10.903*** -10.492*** -8.035*** -8.295*** -7.792** -8.228**
(1.074) (1.061) (0.943) (0.942) (0.984) (0.993) (2.692) (2.675) (0.931) (0.921) (0.969) (0.964)
Indirect credit risk index (t-1) -7.454***  _8.985*** -8.284*** -10.347***
(2.587) (2.428) (2.898) (2.764)
Liquidity risk index (t-1) -9.643** -39.127*** -43.176*** 5.560 -29.047*** -32.081***
(4.135) (5.159) (5.474) (6.036) (6.176) (6.639)
Indirect liquidity risk index (t-1) -14.089*** -31.662*** -33.749*** 0.447 -22.939*** -23.381***
(4.178) (4.452) (4.780) (7.552) (4.947) (5.407)
Control variables
Depreciation (t-1) 1.025*** 0.980*** 1.221%** 1.114%** 1.249*** 1.103*** 0.446 0.453 1.172%** 1.079*** 1.184*** 1.063***
(0.175) (0.175) (0.173) (0.178) (0.204) (0.214) (0.337) (0.338) 0.172) (0.174) (0.202) (0.208)
Real GDP growth (t-1) 1.440*** 1.292%** 0.436** 0.283 0.366* 0.234 2.787***  2.790*** 0.349* 0.211 0.269 0.150
(0.212) (0.217) (0.208) (0.215) (0.217) (0.227) (0.414) (0.428) (0.207) (0.211) (0.216) (0.221)
Fiscal balance to GDP (t-1) 0.765*** 0.685*** 0.377 0.530** 0.391 0.572** 0.845** 0.781* 0.377 0.461** 0.381 0.494**
(0.227) (0.227) (0.235) (0.232) (0.247) (0.246) (0.406) (0.408) (0.232) (0.227) (0.243) (0.240)
Statistical breaks dummy -0.722 -0.577 -1.005 -1.039 -0.744 -0.926 -5.362 -5.012 -0.927 -0.893 -0.640 -0.722
(3.400) (3.379) (2.823) (2.854) (2.974) (3.041) (11.568) (11.587) (2.785) (2.788) (2.926) (2.955)
Constant 15.011*** 16.458*** 18.842*** 18.169*** 19.127*** 18.144*** 9.807** 11.737*** 20.202*** 20.317*** 20.773*** 20.653***
(1.969) (1.980) (1.884) (1.887) (2.134) (2.178) (4.165) (4.393) (1.918) (1.933) (2.178) (2.219)
Number of observations 527 527 289 289 238 238 221 221 289 289 238 238
R-squared 0.30 0.31 0.42 0.40 0.43 0.41 0.25 0.26 0.48 0.48 0.49 0.49

note:

*** p<0.01, ** p<0.05, * p<0.1

1/ The estimates in these columns include indirect credit risk effects.

2/ Quarterly percentage change in the nominal exchange rate, defined as US dollars per unit of domestic currency.
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Next, | use multivariate panel regression analysis to disentangle the drivers of
international interbank borrowing. The regression model was estimated on quarterly data
for the period September 2007-June 2010, which covers the slowdown and collapse
stages of the crisis (immediate crisis period). Additional analysis was also performed on

available data up to September 2011 (extended period).

I run the regressions on the full sample and on the subsamples covering advanced
economies, advanced Europe, and emerging markets.® The estimation explored the
significance of up to four lags of the explanatory variables and several econometric
specifications, including fixed effect and random effect panels. In the preferred
specification, the credit risk index is included contemporaneously, while other variables

are included with a one quarter lag.

The two liquidity risk indexes are included separately in two alternative specifications
because they are collinear by construction (for each country they depend on the same
portfolio of international liabilities). For comparability, specifications 1-8 omit the
indirect credit risk index, which is available only for advanced banking systems.® Tables

1.3-1.4 summarize the findings for the two periods.

® The groups of advanced economies and advanced Europe overlap substantially.

% BIS data on lending to other countries on immediate borrower basis for the period under investigation is
available only for 22 banking systems from 18 advanced and 4 emerging economies in the sample.
Therefore, | can construct the indirect credit risk index only for advanced and European banking systems.
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The empirical findings point to statistically significant effects both through the creditor
and borrower channels. On the creditor side, international creditors’ deleveraging appears
to have contributed significantly to the decline in international borrowing. The liquidity
risk index is statistically significant (generally at the 1 percent level) and economically
meaningful for advanced economies and Europe in both periods and for emerging
markets in the immediate crisis period. The impact of the creditor effect varies and
increases during the immediate crisis, when a 1 percentage point increase in the index

leads to a 29 percent reduction in borrowing.

The analysis also revealed statistically significant indirect creditor effects. A 1 percentage
point increase in the indirect liquidity risk index leads to a decline in international
borrowing of 22 percent and 14 percent in the immediate and extended periods,
respectively. The indirect effect is stronger during the immediate crisis, particularly for

advanced and European systems.

On the borrower side, access to international borrowing appears related to borrower’s
financial fragility. An increase of 1 percentage point in the borrower's credit risk index is
associated with a decline in borrowing of 6.7 percent and 9.6 percent in the two periods,
respectively. The results suggest that the sensitivity to borrower risk was higher in
emerging markets, with a 1 percentage point increase in the credit risk index leading to a

10 percent decline in borrowing.
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The significance of the borrower effect is consistent with anecdotal evidence of increased
segmentation in interbank markets during the crisis. Previous research on the global
retrenchment seems to have ignored this effect, which may lead to overestimation of the
impact of other factors. The borrower effect is bigger for the extended period, when
creditors may have become less panic driven and more discriminating in their lending

decisions.

The results also point to a statistically significant indirect borrower effect. This result
suggests that banking systems with risky international lending may have faced reduced
access to international borrowing. The indirect credit risk index is statistically significant
and economically meaningful for advanced economies and Europe.'® The effect is
significant at the 1 percent level in the extended period, where a 1 percentage point
increase in the indirect credit risk index is associated with an 8 percent decline in

international borrowing.

Borrowers' access to international interbank markets appears also related to their
macroeconomic fragilities. Currency risk is statistically significant at the 1 percent level
across a range of specifications. Although this effect may be to some extent driven by the
mechanical conversion of exposures in other currencies to U.S. dollars, an increase in
currency risk would generally be reflected in higher risk premiums and tighter borrowing

conditions.

19 Data limitations prevented the assessment of such risks in emerging markets.
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Besides currency risk, economic growth and fiscal risks seem to have also influenced
borrowers’ access to interbank funding. GDP growth is statistically significant (at the 1
percent level) across the series of regressions for the immediate crisis period. Fiscal risk
is significant in emerging markets in both periods and in advanced and European

economies in the extended period.

1.7 Sensitivity analysis

In the section that follows, | conduct a number of sensitivity tests. First, | adjust the data
for exchange rate-related effects. Second, | adjust for statistical breaks in the series.
Third, I consider an extended specification, in which | control for the percentage of
banking system assets owned by foreigners in each borrower country. Fourth, | extend
the sample to include outliers excluded from the previous analysis.™ Finally, | perform a

series of post-estimation diagnostic tests.

1.7.1 Exchange rate adjustments

First, I investigate the sensitivity of the results to adjustments for exchange rate changes.
BIS data are expressed in U.S. dollars but some of the countries’ exposures are
denominated in other currencies. Therefore, changes in international borrowing would

partly reflect mechanical revaluation effects driven by exchange rate changes. Exchange

1 'include previously excluded outliers such as Mexico, Peru, Poland, Colombia, and Israel but still
exclude Japan because its large positive inflows during the crisis are largely related to the reversal of carry
trades. | also exclude Venezuela from the estimation for the extended period due to four extreme
observations in the period June 2010-June 2011. The conclusions of the analysis do not change if they are
included in the estimation.
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rate adjustments are provided by the BIS locational banking statistics but not by the

consolidated statistics.

Given these limitations, | adjust for exchange rate changes following the methodology
developed by Cerutti (2013). Cerutti (2013) uses the currency composition of lending in
the BIS locational statistics to make adjustments to the consolidated statistics. The
methodology rests upon the assumption that the currency composition of the locational
and consolidated statistics is similar. Thus, | adjust the data using the exchange rate
adjusted changes reported in the locational statistics after controlling for differences in

the size of the claims with the consolidated statistics.

1.7.2 Adjustments for breaks in the series
Second, | adjust the data for reported breaks in series. The adjustment exploits
information provided by the BIS on its website on changes in the reporting methodology

followed by each country. Such changes can be broadly divided in three categories:

The first category includes changes in the reporting population. For instance, in March
2009 the addition of the former U.S. investment banks to the reporting population
increased the international claims reported by the United States by 734 billion U.S.
dollars. Not correcting for this statistical discrepancy may distort the pattern of U.S.

lending during this period.

46



The second category includes adjustments for previous misreporting due to data quality
issues, changes in accounting principles, etc. For instance, in March 2010 there was an
upward adjustment to Australia's international claims in the amount of 9.98 billion U.S.

dollars due to improvements in data quality.

The third category includes bank restructurings, closures, sales, mergers and acquisitions.
For example, in December 2009, France acquired a foreign bank and reported an increase
of 229 billion U.S. dollars in its international claims. It is worth noting that some of the
merger and acquisition claims may not have an impact on total BIS lending if they simply
represent a transfer of claims from one BIS reporter to the other. However, information
on this is often missing. There are 46 breaks in the period September 2007-September
2011. I adjust for 40 breaks, excluding six mergers and acquisitions that seem unlikely to

affect total BIS lending.

1.7.3 Controlling for foreign bank presence

Third, I extend the model to control for foreign bank presence in the borrower country,
which can have important implications for the flow of funds in and out of a country
through intra-group transactions. Earlier research has shown that foreign bank presence
was negatively correlated with access to international borrowing during the crisis

(Claessens and Van Horen, 2012; De Haas and Van Lelyveld, 2011).

To investigate the effects of foreign bank presence, | include in the model a variable

measuring the percentage of bank assets owned by foreigners. The variable was taken
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from a recent study on foreign bank ownership (Claessens and VVan Horen, 2012).
Consistent with prior research, | expect that higher foreign bank presence would be

associated with lower interbank borrowing.

1.7.4 Results
I run the regressions after adjusting for exchange rate changes and breaks in the series
using the extended specification, which includes also the foreign bank ownership

variable. The results, reported in Table 1.5, are broadly consistent with prior findings.

First, the credit risk index is significant at the 1 percent level across the series of
regressions, suggesting that interbank borrowing was influenced by the soundness of the
borrower banking systems. Second, the liquidity risk index is highly statistically
significant. One difference with previous results is that the bank deleveraging effects are
now significant in emerging markets for both periods. Third, the indirect credit risk index
is statistically significant at the 5 percent and 10 percent levels in advanced economies
and Europe, respectively, for the immediate crisis period and at the 1 percent level for the

extended period.

Fourth, foreign bank presence is statistically significant at 5 percent and 10 percent in the

full sample and for emerging markets, respectively (but it is not significant for advanced

and European banking systems). Its impact is consistent with the findings in other studies
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that higher foreign bank presence led to reduced access to foreign borrowing during the

crisis.*?

The impact of the macroeconomic variables is largely as above. GDP growth is
significant in all specifications but that for advanced and emerging economies during the
extended period. Depreciation is statistically significant in all specifications but for
emerging economies, while the fiscal balance to GDP variable is not statistically

significant.

Overall, the results of the sensitivity analysis indicate that the findings are robust to
adjusting for exchange rate effects and breaks in the series. They also suggest that the
impact of foreign bank presence on international borrowing appears negative during the

crisis for emerging markets.

1.7.5 Diagnostic tests

| perform several post-estimation diagnostic tests. First, | examine the residuals and test
for influential observations. Second, | calculate standard measures of collinearity such as
the variance inflation factor and the condition index. Third, | perform a Hausman
specification test in order to compare the results under alternative fixed effect and

random effect specifications.

12 Although the variable is statistically significant, the cross-sectional fit of the regression deteriorates
markedly, leading to a large decline in R-squared.
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| use a standard DFITS test to identify influential outliers. The DFITS statistic represents
roughly the number of standard deviations by which the fitted value changes when each
observation is removed from the dataset. Outliers are defined as observations for which
IDFFITS| > 1 for small to medium size datasets or DFITS > 2*sqrt (K/n) for large

datasets.™®

Since | have a large dataset, | use the second criterion. | identify 15 outliers based on a
cutoff value of the DFITS statistic of 0.19. There are 11 positive outliers (Venezuela,
Peru, Mexico, and Japan) and four negative outliers (Spain, Greece, and Portugal).
Venezuela stands out as an extreme outlier with a DFITS value of 1.7 on one observation
in the period June 2010-June 2011.** Appendix | Figure 1.7 plots fitted values versus

residuals after excluding these outliers.

Next, | test for multicollinearity using standard measures such as the variance inflation
factor and the condition index. The tests did not detect serious problems with
multicollinearity. The inflation factor and the condition index are well below standard
cutoff points. The variance inflation factor has an average value of 2.26, which is well
below the cutoff point of 10 (Appendix | Table 1.6). The condition number is 8, which is

below the cutoff point of 30.%

3 Hamilton (2005). K is the number of estimated coefficients and n is the number of observations.

Y Therefore, | exclude Venezuela from the estimation for the extended period. I also exclude Japan since
the data for that country is influenced by the mechanical reversal of the yen carry trades. Results and
conclusions are similar if they are included in the estimation.

> Hamilton (2005).
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| also run pairwise regressions on cross-border counterparty risk indexes, where
collinearity issues may be more pronounced. The regressions indicate that collinearity is
an issue only for the direct and indirect liquidity risk indexes, while other variables have
low pairwise correlations.*® The two liquidity risk indexes are collinear by construction
since for each country they are weighted by the same portfolio of bank liabilities. Hence,

| estimate their impact separately.

Finally, I perform a Hausman test for fixed versus random effects. The test compares the
differences in the estimated coefficients with fixed and random effects. The null
hypothesis is that there are no systematic differences. Under the null, a random effects
model would be the preferred option since it is the efficient estimator. However, a
random effects estimator would be inconsistent if the null is rejected. In this case, a fixed
effects model would be preferable because it is always consistent. | ran the test on data
for both the immediate and extended periods. The null was rejected at the 1 percent level
for both periods (Appendix | Table 1.7). These results suggest that a fixed effect model

would be more appropriate.

1.7.4 Other robustness analysis
The estimation results above should be interpreted with caution since the model so far has
not controlled for heteroskedasticity, residual autocorrelation, and endogeneity problems.

First, cross-country heterogeneity may lead to heteroskedasticity problems. Second,

1% The regression of the liquidity risk index on the indirect liquidity risk index has R-square of 71 percent.
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regressing annual changes in the dependent variable on quarterly explanatory variables is
likely to give rise to a third-order moving average process for the residuals. Third, the
comovement in the dependent and independent variables may be driven by common

shocks or reverse causality.

To control for heteroskedasticity and residual autocorrelation, | reestimate the regressions
with the Driscoll-Kraay estimator, which controls for heteroskedasticity and correlated
errors with moving average structure. The estimator can be implemented for panels with
fixed effects. By contrast, panel data models are not supported by alternative estimators
that control for residual autocorrelation (e.g., Newey-West estimator). Moreover, the
Newey-West estimator does not correct for heteroskedasticity. The new estimates are

consistent with prior findings (Table 1.8).

Although the reverse causality problem is mitigated by the use of a panel model with
lagged regressors, the comovement of the dependent and independent variables can be
caused by common shocks. Common shocks could trigger for example simultaneous
changes in interbank borrowing and banking fragility. To control for common shocks, |
add to the model time fixed effects, which would capture common trends in global
markets (Table 1.9). Conditional on common market trends as captured by the time fixed
effects, a 1 percentage point increase in the liquidity risk index is associated with a 20

percent decline in borrowing.
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1.8 Conclusion

This paper uses an integrated framework to assess the impact of the borrower and creditor
channels on international interbank borrowing during the global crisis. The analysis,
based on novel risk-weighted indexes, suggests that both borrower and creditor fragilities
played an important role in the dislocations in international interbank markets. First,
international lenders seem to have differentiated among borrowers based on their
soundness and macroeconomic fragilities. Second, lenders seem to have differentiated
also among borrowers with different risk profiles of international lending. Finally,
borrowers that depended on distressed foreign creditors appear to have faced reduced

market access regardless of their risk characteristics.
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Table 1.5 Panel Data Analysis: Sensitivity Tests on Adjusted Data

Estimation period: September 2007—September 2011, quarterly data, fixed effects
Dependent variable: percent change in international interbank borrowing adjusted for exchange rate effects and breaks (y-o0-y)

Immediate crisis period

Immediate crisis period Extended period (with foreign bank
presence)

Advanced Emerging Advanced Emerging Emerging

Full Sample Banking A(évz;mced Banking Full Sample Banking Acéva:nced Banking Full Sample Banking

Variables 1/ Systems urope Systems Systems urope Systems Systems

[1 [2] [3] [4] [5] [6] 71 [8] [9] [10]
Cross-border counterparty risk
Credit risk index (t) -8.013*** -5.973** -4.543** -11.320** -10.238*** -7.781%*= -7.546** -13.919%* -8.628** -12.144**
(2.740) (1.799) (2.015) (5.389) (1.737) (1.037) (1.092) (4.755) (2.742) (5.369)
Inidirect credit risk index (t-1) -6.932** -6.568* -9.225%** -9.462***
(3.215) (3.619) (2.882) (3.268)
Liquidity risk index (t-1) -37.424** -28.533*+* -25.516*** -35.714*+* -25.267** -38.827*+ -42.191%* -17.192** -35.727%+ -36.915***
(8.684) (9.132) (9.824) (13.331) (5.686) (6.874) (7.482) (8.590) (8.679) (13.255)
Foreign bank presence (t) -0.847* -1.404*
(0.391) (0.722)
Control variables

Depreciation (t-1) % 0.652** 1.200%** 1.436*** 0.067 0.645** 0.924%** 0.987*** -0.012 0.625** 0.063
(0.301) (0.210) (0.267) (0.555) (0.260) (0.191) (0.228) (0.501) (0.300) (0.551)
GDP growth (t-1) 1.715%* 1.830%** 2.257%* 1.794* 1.321%* -0.091 -0.177 2.804*** 1.868*** 2.047*
(0.607) (0.658) (0.734) (0.937) (0.336) (0.231) (0.244) (0.704) (0.609) (0.939)
Fiscal balance to GDP (t-1) 0.020 -0.040 -0.034 0.445 0.444 0.187 0.194 0.561 -0.038 0.311
(0.429) (0.274) (0.289) (0.867) (0.359) (0.258) (0.273) (0.704) (0.428) (0.864)
Constant 25.512%** 22.463** 21.197*** 30.780*** 26.416*** 26.678** 27.320%** 27.623** 43.952%+* 69.460**
(3.968) (2.700) (3.121) (8.175) (2.909) (2.097) (2.400) (6.528) (9.381) (21.487)
No. of observations 444 204 168 228 612 289 238 306 444 228
R-square 0.19 0.55 0.57 0.14 0.16 0.47 0.48 0.14 0.06 0.01

Note: Standard errors in parenthesis. ***p<0.01, **p<0.05, *p<0.1.

1/ The data are adjusted for exchange rate effects and breaks in the series.All variables are expressed as percentages.
2/ Quarterly percentage change in nominal exchange rate (U.S. dollars per unit of domestic currency).
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Chapter 1 Appendix I. Diagnostic Tests

Figure 1.7 Residual Diagnostic Plot

Residuals

Fitted values

Table 1.6 Multicollinearity Tests

Variance
inflation factor
Variable (VIF) Sqrt (VIF) Tolerance Condition index
Credit risk index 1.56 1.25 0.64 1.00
Liquidity risk index 4.16 2.04 0.24 1.80
Indirect credit risk index 1.43 1.19 0.70 2.14
Indirect liquidity risk index 5.18 2.28 0.19 2.45
Foreign bank presence 1.45 1.20 0.69 2.96
Depreciation 1.10 1.05 0.91 3.21
GDP growth 1.70 1.30 0.59 4.50
Fiscal balance to GDP 1.52 1.23 0.66 4.82
Mean VIF 2.26
Condition number 8.08
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Table 1.7 Hausman Test: Fixed versus Random Effects

Null hypothesis: Difference in coefficients is not systematic

Coefficients sqrt
(b) (B) (b-B) (diag (V_b-V_B))
fixed Difference S.E.
Immediate crisis period
Credit risk index -8.40 -5.28 -3.12 1.08
Liquidity risk index -31.01 -25.12 -5.88 3.56
Depreciation 0.57 0.69 -0.11 0.04
GDP growth 1.41 1.86 -0.45 0.25
Fiscal balance to GDP 0.23 0.15 0.08 0.15
chi2(5) =15.23
Prob>chi2 = 0.0094
Extended period
Credit risk index -10.23 -7.99 -2.23 0.59
Liquidity risk index -16.88 -13.60 -3.28 2.41
Depreciation 0.57 0.61 -0.03 0.02
GDP growth 1.19 1.49 -0.29 0.08
Fiscal balance to GDP 0.66 0.57 0.09 0.14

chi2(5) = 25.87
Prob>chi2 = 0.0001
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Table 1.8 Heteroskedasticity and Autocorrelation-Robust Estimates 1/

(Estimation period: September 2007-September 2011, quarterly data)
Dependent variable: year-on-year percentage change in total interbank borrowing

Variables Full Sample Ad\ancgd Advanced Emerglrjg
Economies Europe Economies
Cross-border counterparty risk
Credit risk index (t) -10.225*** -7.781*** -7.546*** -13.397***
(1.885) (1.503) (1.559) (4.839)
Indirect credit risk index (t-1) -9.225*** -9.462%**
(2.242) (1.890)
Liquidity risk index (t-1) -16.879** -38.827*** -42.191*** -4.936
(7.361) (9.266) (9.515) (9.043)
Control variables
Depreciation (t-1) 0.572** 0.924*** 0.987*** -0.179
(0.233) (0.174) (0.199) (0.429)
GDP growth (t-1) 1.195** -0.091 -0.177 2.437***
(0.533) (0.315) (0.303) (0.851)
Fiscal balance to GDP (t-1) 0.657** 0.187 0.194 0.900**
(0.333) (0.376) (0.396) (0.421)
Constant 22.458*** 26.678*** 27.320%** 21.104***
(3.456) (2.713) (3.189) (6.311)
Number of observations 609 289 238 303
R-squared ¥ 0.228 0.542 0.564 0.189

Note: Standard errors in parenthesis. ***p<0.01, **p<0.05, *p<0.1.

1/ Panel with fixed country effects and Driscoll-Kraay standard errors, which correct for heteroskedasticity and a
third-order moving average error structure.

2/ Quarterly percentage change in nominal exchange rate (U.S. dollars per unit of domestic currency).
3/ Within R-squared, which is the only R-squared statistic reported by the program for this estimator.
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Table 1.9 Heteroskedasticity and Autocorrelation-Robust Estimates with Time Fixed Effects 1/

(Estimation period: September 2007-September 2011, quarterly data)
Dependent variable: year-on-year percentage change in total interbank borrowing

Variables Full Sample Advanced Advanced Emerging
ariables P Economies Europe Economies
Cross-border counterparty risk
Credit risk index (t) -10.565*** -7.252%** -6.904*** -13.319%**
(1.562) (1.296) (1.186) (1.874)
Indirect credit risk index (t-1) -7.511** -7.161**
(3.030) (3.551)
Liquidity risk index (t-1) -17. 777 -31.502*** -33.422%** -10.124
(5.129) (7.720) (8.706) (7.768)
Control variables
Depreciation (t-1) ¥ 0.752%** 0.892*** 0.971%+* 0.056
(0.227) (0.250) (0.297) (0.147)
GDP growth (t-1) 0.652 -0.114 -0.194 1.514%**
(0.490) (0.223) (0.212) (0.356)
Fiscal balance to GDP (t-1) 0.584* 0.136 0.159 0.900***
(0.355) (0.183) (0.201) (0.342)
Constant 24.700*** 20.662*** 19.709*** 26.227***
(4.505) (6.662) (6.945) (4.432)
Number of observations 609 289 238 303
R-squared ¥ 0.246 0.573 0.608 0.244

Note: Standard errors in parenthesis. ***p<0.01, **p<0.05, *p<0.1.

1/ Panel with fixed country and time effects and Driscoll-Kraay standard errors, which correct for
heteroskedasticity and a third-order moving average error structure.

2/ The estimation includes statistically significant time effects for September-December 2007, September 2009-
March 2010, and March-June 2011.

3/ Quarterly percentage change in nominal exchange rate (U.S. dollars per unit of domestic currency).
4/ Within R-squared, which is the only R-squared statistic reported by the program for this estimator.

58



Chapter 1 Appendix I1: Review of the Literature on the Balance Sheet Drivers of

Bank Borrowing

The global financial crisis has spurred research on the linkages between banks' balance
sheet fragilities and bank borrowing. The literature has proposed two main channels

through which banks' balance sheet fragilities affect borrowing.

The first set of models argues that weaker banks have a lower demand for borrowing
because they need to shrink their balance sheets to adjust to their lower capital levels. In a
ground-breaking paper, Shin and Adrian (2008) show how marked to market accounting
rules lead to procyclical bank leverage and provide empirical evidence that banks adjust
the size of their balance sheets in response to changes in asset prices. In a marked to
market accounting framework, changes in asset prices are immediately reflected in
changes in banks' capital. On the one hand, asset price booms lead to higher balance sheet
asset values and thus, to higher capital ratios, On the other hand, asset price busts lead to

lower asset values and lower capital ratios.

A key argument in the paper is that banks target a fixed leverage ratio (asset to capital
ratio). Thus, banks borrow more when the value of their assets and capital increase.
Conversely, they borrow less when the value of their assets and capital decrease. The

argument is illustrated by the following stylized example, which considers a bank that
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holds on its balance sheet 100 worth of marked to market securities, financed with debt

worth 90 and equity worth 10. The bank targets a fixed leverage ratio of 10 (100/10=10).

Assets | Liabilities
Securities, 100 Equity, 10
Debt, 90

Suppose the price of securities decreases by 1 percent to 99. On the liability side, the loss

reduces the bank's capital from 10 to 9, while the value of debt remains constant.

Assets | Liabilities
Securities, 99 Equity,9
Debt, 90

The shock drives up the bank's leverage ratio from 10 to 11 (99/9=11). To reduce
leverage to the target level of 10, the bank sells securities worth 9 and uses the proceeds

to pay down 9 worth of debt. Hence, the bank's balance sheet after the adjustment would

be as follows:

Assets Liabilities
Securities, 90 Equity,9
Debt, 81
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Although leverage is back to the target level, the bank's balance sheet has shrank from
100 to 90. The marked to market loss of 1 is fully reflected in the reduction in capital,
while the sale of assets leads to an equal reduction in the bank'’s debt holdings. Hence, the
initial loss causes the bank to cut down on lending, which in turn causes the bank to need
less borrowed funds. The loss triggers a balance sheet contraction, resulting in a lower

demand and supply of bank credit.

The above analysis links individual banks' demand for borrowing to the strength of their
balance sheets. On the one hand, weaker banks borrow less in interbank markets because
they are shedding assets and shrinking their balance sheets to adjust to their lower capital
levels. On the other hand, the analysis shows that weaker banks that are confronted with
balance sheet losses tend to cut down on lending to stop the decline in their capital ratios.
This is an example of liquidity hoarding, which has been studies also in other models
(e.g., Allen et al., 2009; Caballero and Krishnamurthy, 2008). In these models, banks
hoarding liquidity would be unwilling to lend even to high quality borrowers. The
relationship between bank capitalization and lending has been theoretically modeled in

Van den Heuvel (2002).

The second set of models establishes a link between access to interbank borrowing and
counterparty risk. This line of argument is represented by Furfine (2001) and Flannery
and Sorescu (1996). In these models, lenders have perfect knowledge of borrowers'
condition and rationally differentiate among borrowers with different risk characteristics,

charging higher interest rates to weaker borrowers. This leads to increased market
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segmentation and greater divergence in borrowing costs. In this framework, increased
counterparty risk drives up weaker banks’ borrowing costs, pricing them out of the

market.

Empirical investigations of the factors driving the drying up of the federal funds market
during the global financial crisis provide evidence of the effects of counterparty risk.
Afonso et al., (2010) show that loan terms in the U.S. interbank market became more
sensitive to borrower characteristics in the period immediately after Lehman Brothers'
bankruptcy. Conversely, they find limited evidence that the interbank market stress was

driven by liquidity hoarding.
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Chapter 1 Appendix I11. Variable Definitions

Change in international interbank borrowing: percentage change (y-0-y) in the quarterly
international claims vis-a-vis banks. Source: BIS Consolidated Banking Statistics on

immediate borrower basis.

Credit risk index: Moody’s KMV 1-year median Expected Default Frequency (EDF) for
banking groups. Source: Moody’s KMV Creditedge database. For some banking systems

with missing data, the median EDF of the "financials" group was used instead.

Indirect credit risk index: sum of the banking system’s foreign claims, weighted by
borrowers’ 1-year median EDFs, and divided by the banking system’s total credit to the
private sector. Sources: BIS Consolidated Banking Statistics on immediate borrower

basis, Moody’s KMV Creditedge database, and IMF International Financial Statistics.

Liquidity risk index: sum of the banking system’s foreign liabilities, weighted by
creditors’ 1-year median EDFs, divided by the banking system’s total credit to the private
sector. Sources: BIS Consolidated Banking Statistics on immediate borrower basis,

Moody’s KMV Creditedge, and IMF International Financial Statistics.

Indirect liquidity risk index: sum of the banking system’s foreign liabilities, weighted
by creditors’ indirect credit risk index, and divided by the banking system’s total credit to
the private sector. Sources: author’s calculations based on the Bank for International
Settlements Consolidated Banking Statistics on immediate borrower basis, Moody’s

KMV Creditedge, and IMF International Financial Statistics.
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Depreciation: quarterly percent change in the nominal exchange rate against the U.S.
dollar, defined as U.S. dollars per unit of national currency. Source: IMF Global Data

Source.

Real GDP growth: percent change in quarterly real GDP. Source: IMF Global Data

Source.

Fiscal balance to GDP: quarterly fiscal balance as a percent of nominal GDP. Source:
IMF Global Data Source. For Austria, Belgium, Greece and Portugal net operating
balance since other data were not available. Source: IMF International Financial

Statistics.

Statistical break dummy: the dummy variable identifies statistical breaks in the series
based on a table published by BIS as an annex to the consolidated banking statistics.

Source: BIS.
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Chapter 1 Appendix IV. Supplementary Figures and Tables

Figure 1.8 Cross-Border Counterparty Risk Indexes

(a) Advanced Banking Systems
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Figure 1.8 Cross-Border Counterparty Risk Indexes (continued)

(a) Advanced Banking Systems (Concluded)
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Figure 1.8 Cross-Border Counterparty Risk Indexes (continued)

(b) Emerging Banking Systems
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Figure 1.8 Cross-Border Counterparty Risk Indexes (continued)

(b) Emerging Banking Systems (Concluded)
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CHAPTER 2. HOW RESILIENT ARE NONFINANCIAL FIRMS TO FINANCIAL DISTRESS?

EVIDENCE FROM THE GLOBAL CRISIS

2.1 Introduction

The global crisis has rekindled interest in the channels through which banking crises
affect the broader economy. Traditionally, the literature has focused on the effects of the
business cycle on banking distress. However, the experience with the latest crisis
suggests that systemic banking instability may amplify corporate distress through the

ensuing collapse in bank lending.

The credit panic that started in the wake of the Lehman Brothers' bankruptcy in late
September of 2008 was so unprecedented that it evoked parallels in the literature with a
sudden heart failure.” The ensuing collapse in bank lending exacerbated the output
contraction.'® The detrimental effects of the resulting credit crunch on growth have been
well recognized, but less attention has been paid to its direct and immediate impact on

corporate financial distress.

The purpose of this paper is to investigate the relationship between banking soundness
and corporate financial distress during the global crisis. The paper argues that higher

credit spreads and reduced credit availability in the aftermath of the Lehman Brothers'

17 See Caballero (2009).
18 See Cochrane (2009).
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crisis may have heightened rollover risk and amplified corporate distress. To the author’s
knowledge, this topic has been investigated previously only by Chen et al., (2010), using
a different cross-country approach. This paper provides firm-level evidence based on a

large sample of firms from advanced and emerging economies, after controlling for trade

shocks and ex ante fundamentals.

The analysis utilizes a novel indicator of financial distress -- Expected Default Frequency
(EDF). The indicator is compiled by Moody’s KMV, a commercial provider of default
risk indicators, from equity prices and accounting information using a methodology that
is a modification of the Merton (1974) approach (see Appendix I11). The analysis is based
on EDFs for 12640 firms from 43 advanced and emerging economies for the period

March 2006 -January 2009.

The results suggest that corporate distress has been exacerbated by the deterioration in
bank soundness in the aftermath of the Lehman Brothers' bankruptcy in September 2008.
The impact appears larger on firms from advanced economies, particularly from the
United States. Conversely, trade shocks seem relevant for the distress transmission both
in advanced and emerging economies. However, their impact was limited to traded firms
and was somewhat larger for emerging markets. The findings also underscore the
importance of ex ante firm fundamentals. Firms with high initial leverage, dependence on
short-term debt, low profitability, and small size appear to have been more vulnerable to

distress.
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The paper proceeds as follows. Section Il discusses the data. Section I11 discusses the
modeling approach and variables. Section IV presents the empirical model. Section V
discusses the estimation procedure. Section VI summarizes the findings. Section VI

conducts sensitivity analysis. Section VIII concludes.

2.2 Data

To analyze the drivers of corporate distress during the global crisis, | obtain firm-level
data from a dataset compiled by Moody's KMV, a commercial provider of default risk
indicators. The dataset provides Expected Default Frequencies (EDFs) and other market
and accounting information for 61 sectors in 55 advanced and emerging economies.
EDFs are probabilities of distress compiled by Moody's KMV. The indicators are

compiled for publicly listed domestic financial institutions and nonfinancial firms.*®

The dataset has a number of limitations. First, the series end in January 2009, prior to the
European sovereign debt crisis that began in late 2009.2° Second, the dataset includes
only listed firms and hence has better coverage of countries with developed capital
markets. Third, data frequency varies from daily to monthly depending on the particular
firm, country, and time period.?* Finally, the dataset has large gaps, errors, and extreme

outliers.

¥ The data cover domestic firms and financial institutions incorporated and traded in the country.

% The dataset was provided by Moody's KMV on a one-time basis in January 2009. The European
sovereign debt crisis dates back to November 2009, when Greece revealed that its budget deficit was 12.7
percent of gross domestic product, much larger than what was expected initially.

21 Some firms are not traded every day and have observations only for specific dates during a month.
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Given these limitations, | start by compiling end-month firm-level information for the
period September 2007-January 2009. This period spans the start of the crisis to the peak
of the credit panic that began in the aftermath of the Lehman Brothers’ failure in
September 2008 and receded over the winter of 2009. | add total exports and real GDP
growth from the International Monetary Fund’s (IMF) Direction of Trade Statistics and

the IMF’s World Economic Outlook.??

| proceed by excluding nine financial services sectors (banks, finance companies, finance
NEC, life insurance, nonlife insurance, investment management, lessors, real estate
investment trusts, and security brokers). | exclude the nonbank financial sectors because
they have fundamentally different business models from nonfinancial firms. Further, |
remove firms with reporting errors and extreme outliers.?® | exclude 12 countries that
have data for less than five companies or do not have banking EDFs.?* Initially, |
consider only the period September 2007-January 2009 but then | compare the crisis

period to the pre-crisis period March 2006-July 2007.%

%2 The export data represent monthly observations but real GDP growth is available only at annual
frequency.

2% Reporting errors were identified by simple rules of thumb, for example, negative values for variables that
can be only positive (e.g., total assets), or ratios greater than 100 percent, when they should be less or equal
to 100 percent (e.g., the ratio of short-term debt to total liabilities).

| exclude Austria, The Bahamas, Egypt, Czech Republic, Jordan, Netherlands Antilles, Panama, Peru,
Saudi Arabia, Slovakia, Slovenia, and Venezuela.

% There is only partial correspondence between the two datasets. The pre-crisis dataset does not have
information for Colombia, Hungary, Iceland, India, Indonesia, Japan, Morocco, Pakistan, Philippines,
Russia, Sri Lanka, Thailand, and the United Kingdom. There is also only partial correspondence between
the firms in the two datasets.
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The full dataset for both periods includes data for 12640 nonfinancial firms from 51
sectors in 43 advanced and emerging economies. Table 2.1 lists the breakdown by
country. Its composition is dominated by firms from advanced economies, which account
for about 77 percent of the total sample. Nearly 44 percent of the firms are from the
United States and Japan. Emerging markets are represented by Asia and Latin America,
while coverage of Africa and the Middle East is limited. By contrast, the breakdown of
the data by sector is relatively balanced. The largest sector, business services, accounts

for about 10 percent of the sample (Appendix IV Table 2.10).

2.3 Modeling approach and variables

The modeling of corporate distress in the paper builds on three strands of prior research.
The first strand views corporate distress as a function of economic and firm fundamentals
(e.g., Furman et al., 1998; Radelet and Sachs, 1998; Altman, 1968; Merton, 1974). The
second strand highlights the transmission of shocks from the banking sector to the
corporate sector (the banking channel) during financial crises (Kaminsky and Reinhart,
2000; Kaminsky et al., 2003). The third strand studies the transmission of distress across

countries through trade linkages (e.g., Forbes, 2002).

A novel element in the paper is the treatment of corporate distress as a function of both
repayment risk and rollover risk.? Prior research has examined corporate distress largely
from the perspective of repayment risk, which is the firm's inability to repay its maturing

obligations (see Altman, 1962: Merton, 1974). Since at least in principle firms can roll

% A small literature is emerging on the linkages between rollover risk and default risk (see Xiong, 2012).
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over their maturing obligations, | argue that the definition of corporate distress should
include both firms' inability to repay their obligations (repayment risk), and their inability
to refinance them (rollover risk).

Table 2.1 Country Sample?’

Number of firms Percent of total

ASIA 4520 35.9
CHINA 320 2.5
HONG KONG 402 3.2
INDIA 416 3.3
INDONESIA 58 0.5
IJAPAN 2148 17.0
MALAY SIA 565 4.5
PAKISTAN a5 o.4a
PHILIPPINES 34 0.3
SINGAPORE 329 2.6
SRI LANKA 11 oO.1
THAILAND 192 1.5
AUSTRALASIA 681 5.4
AUSTRALIA e38 5.1
NEW ZEALAND a43 o.3
EUROPE 2916 23.41
BELGIUM s2 o.5
DENMARK [S1S3 o.5
FINLAND o9 o.8
FRANCE 396 3.1
GERMANY 522 4.1
GREECE 217 4.7
HUNGARY 8 oO.4
ICELAND 5 oO.0O
IRELAND 27 o.2
I'TALY 185 1.5
LUXEMBOURG o o.4
NETHERLANDS 104 o.8
NORWVVAY o2 oO.7
POLAND 80 oO.6
PORTUGAL 25 o.2
RUSSIAN FEDERATION (S3 oO.0
SPAIN 7S oO.6
SWEDEN 187 1.5
SWITZERLAND 120 1.0
UNITED KINGDOM 631 5.0
LATIN AMERICA 256 2.0
ARGENTINA 37 0.3
BRAZIL [S3=] oO.5
CHILE o7 o.8
COLOMBIA 7 o.4
MEXICO a6 o.4a
NORTH AMERICA 4010 31..8
CANADA 598 a4.7
UNITED STATES 3412 27.

OTHER 221 1.8
ISRAEL 21 o.2
MOROCCO (S (e e}
SOUTH AFRICA 195 1.5
TOTAL 12604 100.0

%" The table covers the extended period from March 2006 to January 2009.
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Hence, | consider variables that capture the effects of both repayment risk and rollover
risk. Repayment risk is driven by firm performance, which is a function of aggregate
demand factors (e.g., aggregate export growth and GDP growth) and firm-specific factors
such as operating profitability. Rollover risk, on the other hand, is driven by firms' ability
to tap financial markets. Firms' access to external financing depends in turn on their

creditworthiness and the proper functioning of credit and capital markets.

Unlike creditworthiness, which is a relevant consideration both in crisis and noncrisis
periods, the proper functioning of credit markets becomes a relevant factor during periods
of systemic stress. Systemic banking crises can severely limit the availability of credit to
all firms regardless of their financial condition. However, if the shock is limited to a
particular bank, the impact on the corporate sector would be limited since credit would
still be available from other banks. Creditworthiness, on the other hand, is firm-specific.
Thus, | proxy creditworthiness with default risk indicators that measure firms' initial

leverage, debt maturity profile, profitability, and size.

Below, the section discusses in more detail the rationale behind the variables included in

the model while variable definitions are provided in Appendix V.

Banking system EDF
Distressed banks tend to ration credit and raise spreads, which leads to higher rollover
risk for firms (see Kaminsky and Reinhart, 2000). Firms' losses from refinancing at

higher rates raise their default barrier and increase their probability of distress (He and
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Xiong, 2012). Banking distress is proxied in the model by the average banking system

EDF.

Export growth

Weak export growth depresses traded firms’ revenues and profitability. The
unprecedented collapse in international trade during the global crisis is well documented
in the literature. The trade collapse exceeded the output contraction by a large margin
(Baldwin, 2009).%® A small literature is emerging on the causes of this collapse. The
prevailing view is that it has been mostly demand driven (Baldwin, 2009) but others point
to the crunch in trade credit (e.g., Chor and Manova, 2011) and firms' dependence on

intermediate inputs (e.g., Levchenko et. al., 2010).

GDP growth

| consider also real GDP growth in order to capture the effects of the business cycle on
corporate distress. This variable controls for a potential simultaneity problem. The EDFs
of banks and firms could move in tandem because they are both affected to a certain
degree by the economic slowdown even in the absence of direct distress transmission

effects between them.

%8 |n 2009, real world GDP declined by 0.7 percent, whereas real trade flows collapsed by 11 percent (see
Baldwin, 2009).

76



Balance sheet leverage

Leverage affects negatively rollover risk. The empirical regularity that banks tend to be
more reluctant to refinance loans to highly leveraged firms, especially during crisis
periods, has been documented in the literature. Claessens and Tzioumis (2006) show that
the dramatic reduction in leverage after the Asian crisis of 1997 has led to substantial

improvements in corporate liquidity.

Reliance on short-term debt

Prior research has highlighted the detrimental effects of firms’ reliance on short-term debt
on rollover risk. Furman et al., (1998) and Radelet and Sachs (1998) argue that the
buildup of short-term debt exacerbated firms’ vulnerability to rollover risk during the
Asian crisis of 1997. In a recent paper, He and Xiong (2012) show theoretically that
reliance on short-term debt increases rollover risk. However, the treatment of short-term
debt is somewhat ambiguous in the literature. According to the asymmetric information
hypothesis (Flannery, 1986), firms with positive private information about their future

prospects prefer to borrow short-term.

Risk-adjusted return on assets (ROA)

Firms' ability to generate cash flows internally reduces their dependence on external
financing. Altman (1968) shows empirically that profitability indicators help predict
future defaults. Firms' short-term performance may be boosted by risk taking, which

would increase its longer-term default risk prospects. Therefore, I adjust firms” operating
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ROA for business risk by dividing by the standard deviation of changes in the market

value of firm assets.

Size

Prior research has shown that default risk is negatively correlated with firm size. In
Vassalou and Xing (2004), default risk decreases with increases in firm size. Large firms
have better access to external financing because they can tap capital markets and are not
relying exclusively on banks. This empirical regularity has been well documented in the
literature. Beck et al., (2008) find that large firms can expand external financing more
easily than small firms when they are cash-flow constrained. Martinez-Carrascal (2010)
shows that the liquidity buffers of large firms are less sensitive to their operating

performance because of their better access to external funds.

Sector and country fixed effects

| use sector fixed effects in order to capture cross-sector heterogeneity from differences

in sectors' sensitivity to the cycle or in their dependence on external financing.”® Kroszner
et al., (2007) show that sectors that are more dependent on external financing tend to
experience larger contractions during crisis periods. Similarly, country fixed effects are
used to control for stable country characteristics that may influence firms' vulnerability to

distress (e.g., corporate governance, regulatory framework, etc.).

% Such differences in sectors” dependence on external financing may be driven for example by
technological characteristics (see Rajan and Zingales, 1998).
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Caveats

The use of balance sheet leverage and reliance on short-term debt variables would present
a modeling problem if similar variables (market leverage and default barrier) are used as
inputs by Moody's KMV in the derivation of the dependent variable.*® However, firm

size and ROA are not used by Moody’s KMV as inputs in their modeling (Appendix I11).

To solve this modeling problem, I lag all firm-level variables by one year and hold them

fixed at their initial values. I use firm-level variables at end-September 2007 to model the
evolution of EDFs from September 2008 to January 2009. Similarly, I use variables as of
end-March 2006 to model the EDFs during the period March-July 2007. By contrast, the
aggregate risk variables (banking system EDFs, export growth, and GDP growth) vary

over the estimation window.

2.4 Empirical model

To disentangle the effects of the banking channel, the trade channel, the business cycle,
and firm fundamentals, | use a reduced-form multivariate regression model. Since
corporate default probabilities are a binomial variable, the expected response is modeled
as a logistic function. Logistic functions represent a curved relationship between the
dependent variable and the predictors, which are suitable for modeling nonlinear

relationships.

% Moody's KMV methodology is not fully disclosed to the public but the available information suggests
that market leverage, asset volatility and default barrier are used as inputs in the estimation of the distance
to default, which is then used to calibrate the EDFs on actual defaults by fitting a smooth function through
actual default data.
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The logistic model has the following specification:

1
EDF, = ————— 2.1)

1+ g—Y|,J,k -1

where EDF, ;,, is the EDF of firm i in sector j and country k at time tand Y; j ktisa

corporate vulnerability index that is defined as follows:
' Bank ' Trad ) GDP ' Fi
Yijke =t BX G+ B Xod + B X + ,B4Xi,;r,r|2to U VT E e (22)

where the subscripts i, j, k, and t denote firm, sector, country, and time, respectively.

X E ?ff denotes the banking system EDF of country k at time t-1, xk“ta_df denotes export

growth at time t-1, and XEPP is real GDP growth at time t.** The vector X {0 includes

time-invariant firm fundamentals that are lagged by one year. The vector includes: (i)
balance sheet leverage (the ratio of total liabilities to total assets); (ii) size (the natural
logarithm of total assets in millions of U.S. dollars); (iii) short-term debt ratio (the ratio
of current liabilities to total assets);* (iv) risk-adjusted operating ROA (earnings before
interest, taxes, depreciation, and amortization divided by total assets and by the standard

deviation of the change in market value of assets). Finally, a is a constant, «; and v, are

sector and country fixed effects, &; j «  is a random disturbance.

% The GDP variable is not lagged because it is available only at annual frequency.

% Current liabilities include short-term obligations and the portion of long-term debt that is falling due
within a year.
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All variables are expressed as percentages, with the exception of size, which is a
logarithm. I also use a modified dummy model to compare groups of firms with distinct
characteristics. In the model, some of the explanatory variables are interacted with a
dummy that divides the sample in two groups (e.g., advanced and emerging economies;
nontraded and traded firms, etc.). A statistically significant coefficient on the interaction
term indicates a statistically significant difference in the impact of that variable on the
two groups. The dummy is included also separately, as prescribed by theory, in order to

capture differences in the intercept terms.

The dummy model is specified as follows:

Viike =@+ 1+ X o+ %y 2o (2.3)

where | is a dummy that takes zero if the firm belongs to the first group and one if the

firm belongs to the second group. Xi,j,k,t includes all explanatory variables from (2.2),

Z; ixiisasubsetof X, ;. and ¢ and  are vectors of coefficients. The coefficient on the

interaction term )~ captures the difference in the impact of the variable on the two
groups. Thus, if the effect on the first group is given by ¢, the effect on the second group

would be equal to ¢ + 5.

2.5 Estimation procedure
The logistic function is nonlinear in the parameters but can be linearized using a logit
transformation of the dependent variable (see Appendix IV). The transformed variable

represents the logarithm of the odds ratio (the ratio of the probability that the firm will
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default to the probability that the firm will not default). The transformed model is linear
in the parameters and potentially could be estimated using ordinary least squares (OLS).
However, there are several econometric problems with the model, which are reviewed in

the following section.

The first problem is related to error clustering. The dataset has information for a number
of sectors and countries. Each sector or country could be viewed as a cluster of
observations that is exposed to similar factors. This is likely to induce correlation in the

errors within the clusters and the standard errors of the estimates would be incorrect.

To address the error clustering problem, I use cluster-robust standard errors. Such errors
converge to the true standard error as the number of clusters approaches infinity (Nichols
and Schaffer, 2007). Kezdi (2004) shows that 50 clusters are close enough to infinity for
reliable inference, even if they have unequal sizes. I cluster the errors at the country and
sector level. This approach assumes that the errors of the firms that belong to a particular
sector and country would be correlated. Since the dataset has 51 countries and 43 sectors,
this yields a total of 2193 clusters. The results do not change if | cluster the errors at the

sector level only or at each month.

The second problem comes from uneven country coverage. Although the sample has a
relatively balanced sector coverage, country coverage is uneven. Firms from the United
States and Japan account together for about 44 percent of the sample. This problem may

induce bias in the estimation, which may be unduly influenced by a few large countries.
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| use weighted regressions in order to adjust for uneven country coverage. Weighted
regressions reweight the observations to reduce the contribution of large countries to the
coefficient estimates. Following Claessens et. al., (2011), | set the weights equal to the

inverse of the square root of the number of observations for each country.

The third problem is related to sample selection bias. The composition of the dataset may
be biased toward survivor firms because they are likely to remain in the sample until the
end of the period. By contrast, weak firms may exit the sample prematurely. Preliminary
data analysis revealed that 594 firms leave the estimation window (September 2008-
January 2009) before the end date. If these exits are driven by actual defaults, the
estimates would underestimate firms’ sensitivity to the crisis. In practice, such exits may

be also attributable to missing observations.*

To deal with the sample selection problem, | use a two-step estimator proposed by
Heckman (1979). The estimator treats selection bias as an omitted variable problem and
controls for it with the help of an auxiliary variable, lambda. Lambda is derived in the
first step of the estimation from a selection equation, which models the process leading to
selection bias, in this case the early exit of weak firms.** Lambda is then used as an
additional explanatory variable in the modeling of corporate EDFs, the so-called outcome

equation.

* The number of firms with missing observations could be large given the large gaps in the dataset.

% Lambda is defined as the inverse Mills ratio, i.e., the ratio of the probability density function to the
cumulative density function of the normal distribution, which is evaluated at the prediction outcomes of the
selection equation (see Wooldridge, 2010).
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The selection equation has a probit specification. The dependent variable takes one if the
firm exits the sample before the end of the estimation period. To reduce the potential
noise induced by missing observations, | classify firms as "defaulted™ if their EDFs at the
time of the exit exceed 15 percent, or approximately two standard deviations. Using this
method, | classify a total of 145 firms with a mean EDF of 28 percent as "defaulted".* In
the selection equation, I include all variables from the outcome equation and the initial

firm EDF.%®

Given the econometric problems described above, | estimate the model using each of the
three methods. The first method adjusts for error-clustering using cluster-robust errors (
"Baseline model™). The second method uses weighted regression to control for uneven
country coverage (column "Weighted regression™). The third method controls also for

selection bias via the two-step Heckman estimator (column "Heckman model").

| start with the analysis of the crisis period and proceed with the comparisons of groups
of firms and the two time periods. The estimates for the whole sample are shown in Table
2.2. Estimates for the United States and the rest of the world, advanced and emerging
economies, as well as nontraded and traded firms are reported in Table 2.3. The
comparison of the crisis period to the pre-crisis period is shown in Table 2.4. All tables

show raw regression coefficients, which do not have a direct interpretation in logistic

% The EDFs in the estimation window have a mean of about 5 percent, a standard deviation of about 8
percent, and range between zero and 35 percent.

% The initial firm EDF will captures residual effects not modeled by the other variables.
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models. To estimate marginal effects, | evaluate the model at the means of the variables

and calculate the percentage changes in the prediction outcomes.

2.6 Key findings
Below, the section summarizes key findings of the econometric analysis. The discussion
starts with the crisis period and proceeds with the comparisons across groups and time

periods.

2.6.1 Crisis period

A key finding is the statistically significant and economically meaningful relationship
between the banking system EDFs and the firm-level EDFs. The estimates for the whole
sample are highly statistically significant (at the 1 percent level) and economically
relevant (Table 2.2).%” A shock of one standard deviation to the banking system EDF
leads to a roughly 30 percent increase in firm-level EDFs. This result points to the
banking channel as an important conduit of distress to the corporate sector during the
crisis. Although the crisis originated in the household segment, the ensuing collapse in

lending appears to have amplified corporate distress.

Another important result is the sensitivity of corporate distress to real shocks. The effects
of GDP growth and export growth on corporate distress are highly statistically significant
and economically meaningful (at the 1 percent level) across a range of specifications. On

the one hand, the impact of a shock of one standard deviation to GDP growth is

¥ This finding is also consistent with the results in Chen et al., (2010).
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comparable to that of a shock to the banking EDF, leading to a roughly 33 percent
increase in the average corporate EDF. On the other hand, a shock of one standard
deviation to export growth is associated with a 6.5 percent increase in the average EDF in
the whole sample. However, this effect is about three times bigger across traded firms

and statistically insignificant across nontraded firms (Table 2.3).

The estimates also point to a robust relationship between firms' distress levels and ex ante
firm fundamentals. The firm-specific indicators are measured one year prior to the start of
the estimation period, and are statistically significant (at the 1 percent level) and

economically meaningful across the series of regressions:

First, firms' distress level is related to their initial leverage. The impact of leverage on
EDFs is statistically significant and large. The average EDF doubles in response to a
shock to initial leverage of one standard deviation (equivalent to an increase in the ratio

of total liabilities to total assets from 48 percent to about 70 percent).

Second, another important result is the relevance for corporate distress of the maturity
profile of firm liabilities. Reliance on short-term debt tends to increase vulnerability to
rollover risk. This effect is intuitive given that short-term loans need frequent refinancing.
A shock to the ratio of current liabilities to total assets of one standard deviation
(equivalent to an increase in the ratio of about 17 percentage points) leads to a roughly 24

percent increase in the average corporate EDF.
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Table 2.2 Regression Estimates: Crisis Period

Dependent variable: Firm EDF (logit transformation) 1/

One-step model

Two-step Heckman model

@

Baseline model %

Weighted regression %

(&)

()

Outcome equation %/

“@

Selection equation ¥

Banking system EDF (t-1) 0.180*** 0.1549*** O.171*** 0.096**
(0.020) (0.019) (0.033) (0.044)
Export growth (t-1) -0.008*** -0.005*** -0.006*** 0.002
(0.001) (0.001) (0.002) (0.002)

Real GDP growth (t) —0.163*** —0.127*** -0.147*** -0.150***
(0.029) (0.030) (0.035) (0.055)

Leverage ratio (tO) 0.038*** 0.034*** 0.034*** 0.004*
(0.003) (0.005) (0.003) (0.003)

Short-term debt ratio (tO) 0.008*** 0.007** 0.013*** 0.008***
(0.003) (0.004) (0.004) (0.003)

Risk-adjusted operating ROA (tO) -0.009™** -0.009™** -0.009*** -0.002***
(0.001) (0.001) (0.001) (0.001)

Size (tO) -0.403*** -0.377*** -0.428*** -0.241***
(0.019) (0.024) (0.022) (0.030)

Firm EDF (tO) 0.027>*>
(0.005)

Constant -3.91.5*** -3.727*** -14.043*** -2.256***
(0.162) (0.158) (7.310) (0.237)

Number of observations 38,131 38,131 29,254 29,254
Adjusted R-square 0.451 0.461 0.402 0.213

Note: *** p<0.01, ** p<0.05, * p<0.1l. Standard errors reported in brackets.

1/ The logit transform is defined as IN[EDF/(1-EDF)].
2/ Country and sector fixed effects; robust errors clustered at the country and sector level.
3/ Probit model, in which the binary dependent variable takes one if the firm exits the sample before the end date.
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Third, firms' distress is positively related to their operating efficiency. Firms with low ex
ante operating profitability emerged as more vulnerable to distress. The analysis controls
for differences in risk taking by adjusting the profitability indicator for risk. Thus, a

decline of one standard deviation in the risk-adjusted operating ROA one year before the

shock leads to an increase in the average corporate EDF of about 57 percent.

Fourth, differences in distress levels appear also related to size effects. Large firms tend
to have lower distress levels, possibly because of their access to alternative, capital
market sources of financing. Thus, the average EDF is also sensitive to differences in
size. A decline in firm size of one standard deviation is associated with a 86 percent

increase in the average corporate EDF.

2.6.2 Group comparisons

The group comparisons revealed statistically significant and economically meaningful
differences between the United States and the rest of the world, advanced and emerging
economies, as well as nontraded and traded firms.

First, the comparison between the United States and the rest of the world suggests that
banking distress amplified corporate distress in both subsamples but its effects were
stronger in the United States. The difference between the coefficient on the banking EDF
for the United States (0.33) and that for the rest of the world (0.12) is large and

statistically significant.
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Second, the analysis suggests that firms in advanced economies are more sensitive to
banking distress than firms in emerging markets. The coefficient on the banking EDF in
advanced economies is large and significant (at the 1 percent level) across the series of
regressions (0.36). By contrast, the coefficient on the banking EDF in emerging markets,

although statically significant (at the 1 percent level), is relatively small (0.05).

The higher sensitivity of firms in advanced economies to banking distress may be related
to their greater dependence on external financing, which could be attributed to their
higher levels of financial intermediation. This result is consistent with findings in prior
research that firms in advanced economies tend to be more vulnerable to credit crunches

than firms in emerging markets (Kroszner et al., 2007; Claessens et. al., 2011).

Third, the distress transmission through the trade channel appears more important for
firms in emerging markets. Trade effects are highly statistically significant (at the 1
percent level) both in advanced and emerging economies. However, firms in emerging
markets appear more sensitive to the trade shocks during the crisis than firms in advanced

gconomies.
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Table 2.3 Group Comparisons: Crisis Period

Dependent variable: Firm EDF (logit transformation) 1/

Advanced and emerging All countries excluding Nontraded and traded
economies the United States sectors

Banking system EDF (t-1)
Export growth (t-1)

Real GDP growth ()

Leverage ratio (tO)

Short-term debt ratio (tO)

Risk-adjusted operating ROA (tO)

Size (tO)

7 3/

Development durnmy2 x Banking system EDF (t-1)

/

Development dummy 2/ x Export growth (t-1) 4/

Development dummy

7

Tradability dummy % x Export growth (t-1) ¢/

Tradability dummy

0.358***
(0.031)

_0.00g%**
(0.002)

_O. 1O 7w
(0.066)

0.034g***
(0.005)

0.007***
(0.004)

_O.009***
(0.001)

—O.37a***
(0.024)

_O.310%**
(0.034)

_O0.006***
(0.002)

O.838***
©.257)

O.120***
(0.017)

_0.004g%**
(0.001)

_O.093***
(0.018)

0.033***
(0.005)

0.007*
(0.004)

_O.009***
(0.001)

~O.365***
(0.026)

0.139***
(0.019)

0.000
(0.001)

_O. 13 g
(0.030)

0.03g***
(0.005)

0.006***
(0.004)

_O.009***
(0.001)

~O.37a***
(0.024)

_O.013*x
(0.001)

-0.174
(0.141)

Constant -A4.187*** -3.683*** -3.693***
(©.179) (0.155) ©.173)

Number of observations 38,131 29,106 38,131

Adjusted R-square 0.468 o0.a466 0.466

Note: *** p=0.01, ** p=0.05, * p=0.1. Standard errors reported in brackets.

1/ The logit transform is defined as IN[EDF/(1-EDF)]; weighted regression with robust errors clustered at the country and sector level.

2/ The dummy takes one if the firm is in emerging economy and zero otherwise.

cant at the 1 percent level.
4/ The coefficient on the emerging economies’ export growth is -0.09 and is statistically significant at the 1 percent level.

3/ The coefficient on the emerging economies’ banking EDF is 0.05 and is statistically signi

5/ The dummy takes one if the firm is in the traded sector and zero otherwise.
6/ The coefficient on the traded sector's EDF is -0.013 and is statistically sign

icant at the 1 percent level.
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The higher sensitivity of firms in emerging markets to trade shocks could be attributed to
their greater vulnerability to abrupt changes in external demand, given their more shallow
domestic markets. Such firms may have been also hit harder by the widespread U.S.
dollar shortages during this period because of their more limited access to foreign

exchange.®

Fourth, the analysis revealed that the trade shocks during the crisis had a considerable
impact on distress in the traded sector but limited effects on nontraded firms. The
interaction of export growth with a dummy that takes one if the firm is in the traded
sector is statistically significant and economically meaningful. The estimates suggest that
traded firms are almost three times as sensitive to trade shock as the average firm in the

sample.*®

2.6.3 Comparison with the pre-crisis period

In this section, | estimate the model on a combined dataset that covers both periods. For
comparability, | use a pre-crisis window with the same length as the crisis window (five
months). The pre-crisis window spans from March 2007 to July 2007, while the crisis
window runs from September 2008 to January 2009. | estimate a model, in which some
of the explanatory variables are interacted with a dummy that takes one in the crisis

period and zero otherwise. Statistically significant interaction terms indicate that the

% Regarding the impact of the shortages in the U.S. dollar markets on the reduced availability of trade
credit during the crisis see Chor and Manova (2011).

¥ However, there are no statistically significant differences in the intercepts of traded and nontraded firms,
suggesting that both types of firms were affected to a similar degree by the crisis.
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coefficients differ between the two periods. The estimates, based on the same three-step
estimation procedure above, are shown in Table 2.4. | run the regressions both on the

whole sample and on a subsample that excludes U.S. firms.

A key result that emerged from the comparison of the two periods is the statistically
significant and economically meaningful increase in the impact of banking distress on
corporate EDFs during the crisis period. The coefficient of the banking EDF is large and
statistically significant (at the 1 percent level) for the crisis period, but small and

insignificant for the pre-crisis period.

This result is consistent with the findings in Tong and Wei (2008) that some of the crisis
effects are not valid for the pre-crisis period. Hence, normal fluctuations in banking
soundness appear to have little effect on corporate distress. However, the banking EDF is
highly statistically significant (at the 1 percent level) across the series of regressions for

the crisis period.*

Another key finding is the increased impact of trade shocks on corporate distress during
the crisis. The difference in the coefficients on export growth is statistically significant
and economically important. Although export growth is generally statistically significant
also in the pre-crisis period, the estimates point to a large increase in its impact on firms

during the crisis.

%% The banking effect is statistically significant also in the pre-crisis period if GDP growth is not controlled
for.
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Table 2.4 Comparison: Pre-Crisis and Crisis Periods

Dependent variable: Firm EDF (logit transformation) 1/

All countries All countries excluding the United States
B i del 2/ Weighted Heckman B " del 2/ Weighted Heckman
aseline mode regression % model 23 aseline mode! regression % model 2/ 3/
Banking system EDF (t-1) 0.036 0.017 0.032 0.027 0.013 0.030
(0.027) (0.027) (0.026) (0.027) (0.027) (0.026)
Export growth (t-1) -0.003** -0.005*** -0.006*** -0.001 -0.004** -0.005***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Real GDP growth (1) -0.171*** -0.178*** -0.173*** -0.173*** -0.177*** -0.173***
(0.025) (0.026) (0.025) (0.026) (0.027) (0.026)
Leverage ratio (tO) 0.013*** 0.012*** 0.011*** 0.012*** 0.011*** 0.010***
(0.001) (0.002) (0.001) (0.002) (0.002) (0.002)
Short-term debt ratio (tO) 0.011*** 0.010*** 0.009*** 0.012*** 0.010*** 0.009***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Risk-adjusted operating ROA (t0) -0.003*** -0.003*** -0.003*** -0.002*** -0.002*** -0.002***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Size (tO) -0.326*** -0.284*** -0.252*** -0.286*** -0.264*** -0.231***
(0.014) (0.013) (0.014) (0.013) (0.014) (0.014)
Interactions with crisis dummy hd
x Banking system EDF (t-1) 0.155*** 0.132*** 0.089*** 0.105*** 0.1 7*** 0.082***
(0.033) (0.031) (0.030) (0.031) (0.030) (0.030)
x Export growth (t-1) -0.016*** -0.015*** -0.013*** -0.017*** -0.016*** -0.013***
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)
x Leverage ratio (tO) 0.025*** 0.0249*** 0.018*** 0.025*** 0.024*** 0.019***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
x Risk-adjusted operating ROA (t0) -0.006*** -0.007*** -0.004*** -0.008*** -0.007*** -0.004***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Crisis dummyal 0.225*** 0.208*** 0.234*** 0.226*** 0.201*** 0.223***
(0.048) (0.049) (0.047) (0.061) (0.052) (0.051)
Constant -8.714*** -8.453*** -0.901 -8.537*** -8.425*** -0.914
(0.405) (0.363) (0.639) (0.438) (0.381) (0.651)
Number of observations 70,030 70,030 67,648 46,562 46,562 44,199
Adjusted R-square 0.571 0.572 0.566 0.574 0.576 0.567

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors reported in brackets.

1/ The logit transform is defined as IN[EDF/(1-EDF)].
2/ Sector and country fixed effects; robust errors clustered at the country and sector level.
3/ The column shows the outcome equation of the Heckman model.

4/ The dummy variable takes one in the crisis period and zero in the pre-crisis period.
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Finally, the estimates indicate that the impact of initial leverage and operating efficiency
on firms' distress increased during the crisis. The coefficients on leverage and ROA are
significantly larger for the crisis period than for the pre-crisis period. Higher firm
leverage implies lower creditworthiness and reduced access to credit. Also, operating
efficiency tends to matter more during crises, when demand is weak, and firms are cut off

from external sources of funding.

2.7 Sensitivity analysis

| conduct sensitivity analysis to test the robustness of the results. First, | balance the panel
to contain only firms without missing observations. Second, | reestimate the model using
an alternative dependent variable, a Z-score. To construct the Z-score, | divide the firm's
equity by total assets and by the standard deviation of the changes in the market value of

total assets. Thus, a lower Z-score indicates higher corporate distress.**

The main advantage of the Z-score index is that it is based on a transparent methodology,
while still capturing key features of the Merton (1974) model.** In Merton (1974), default
risk is driven by the value of firm equity. A limited liability firm would default when the
value of equity approaches zero (i.e., when the value of assets is equal to the value of

liabilities). Thus, default risk is negatively correlated with leverage and asset volatility.

1 To avoid the possibility of a mechanical correlation between the Z-score and the ROA, which is also
weighted by the standard deviation of total assets, | use a modified ROA, which is not risk-weighted.

*2 Similar Z-score measures have been used in other studies (e.g., Boyd et al., 2009).
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Table 2.5 Sensitivity Analysis: Firm EDF (Balanced Panel)

(€]

Baseline model

=

Weighted regression

(&)

Advanced and emerging

)

Nontraded and traded

economies sectors
Banking system EDF (t-1) 0.215%** O.177*** 0.197*** 0.1449***
(0.019) (0.022) (0.029) (0.022)
Export growth (t-1) -0.011*** -0.006*** -0.003*** -0.001
(0.001) (0.001) (0.001) (0.001)
Real GDP growth (t) -0.17a*** -0.142%** -0.982*** -0.150***
(0.030) (0.032) (0.169) (0.032)
Leverage ratio (tO) 0.040*** 0.037*** 0.037*** 0.037***
(0.002) (0.002) (0.002) (0.002)
Short-term debt ratio (tO) 0.009™** 0.006*** 0.007*** 0.006***
(0.002) (0.002) (0.002) (0.002)
Operating ROA (t0) -0.014*** -0.015*** -0.015*** -0.015***
(0.002) (0.002) (0.002) (0.002)
Size (tO) -0.465*** -0.439*** -0.435*** -0.a37***
(0.017) (0.019) (0.019) (0.019)
Foreign bank presence 0.006* 0.006* 0.040*** 0.008**
0.004* 0.004* (0.007) (0.004)
Development dummy * x Banking system EDF (t-1) -0.143***
(0.024)
Development dummy ¥ x Export growth (t-1) -0.012***
(0.001)
Development dummy 1 3.475***
(0.610)
Tradability dummy 2/ x Export growth (t-1) -0.012***
(0.001)
Tradability dummy 2/ -0.079 -0.074a
(0.167) (0.165)
Constant -4.331%* -4.076*** -5.389*** -4.062%**
(0.193) (0.178) (0.290) (0.196)
Number of observations 30,053 30,053 30,053 30,053
o.a10 0.413 0.425 0.417

Adjusted R-square

Note: *** p<=0.01, ** p<0.05, * p<0.1. Standard errors reported in brackets.

1/ The development dummy takes one for emerging market countries and zero otherwise.
2/ The tradability dummy takes one if the firm is in the traded sector and zero otherwise.
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Table 2.6 Sensitivity Analysis: Firm Z-score (Balanced Panel)

@ (&) (&) @
R N N Advanced and emerging Nontraded and traded
Baseline model Weighted regression A
economies sectors
Banking system EDF (t-1) -0.037>** -0.033*** -0.061*** -0.026***
(0.006) (0.008) (0.011) (0.008)
Export growth (t-1) 0.003*** 0.002*** 0.001*** 0.001**
(0.000) (0.000) (0.000) (0.000)
Real GDP growth (1) 0.126*** 0.108*** 0.471 0.110***
(0.014) (0.014) (0.353) (0.014)
Leverage ratio (t0) -0.024%** -0.024*** -0.024*** -0.024%**
(0.001) (0.001) (0.001) (0.001)
Short-term debt ratio (tO) -0.001 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001)
Operating ROA (tO) 0.006*** 0.007*** 0.007*** 0.007***
(0.001) (0.001) (0.001) (0.001)
Size (tO) 0.162*** 0.153*** 0.154*** 0.154***
(0.009) (0.009) (0.009) (0.009)
Foreign bank presence -0.009*** -0.007*** -0.010** -0.007***
(0.002) (0.002) (0.005) (0.002)
Development dummy Y ox Banking system EDF (t-1) 0.064***
(0.009)
Development dummy * x Export growth (t-1) 0.002***
(0.000)
Development dummy -0.371
(0.450)
Tradability dummy #/ x Export growth (t-1) 0.002***
(0.000)
Tradability dummy 2/ 0.106 0.104
(0.092) (0.092)
Constant 2.264*** 2.247%%* 2.470%** 2.199%**
(0.105) (0.091) (0.267) (0.110)
Number of observations 30,053 30,053 30,053 30,053
Adjusted R-square 0.428 0.418 0.420 0.419

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors reported in brackets.

1/ The development dummy takes one for emerging market countries and zero otherwise.
2/ The tradability dummy takes one if the firm is in the traded sector and zero otherwise.
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As another robustness check, | consider an extended specification, which controls for
foreign bank presence. The data on foreign bank ownership comes from a recent paper by
Claessens and VVan Horen (2012). | use the variable to investigate the relationship
between the importance of foreign funding and corporate distress. | assume that firms
operating in countries with a higher degree of foreign bank ownership would be more
dependent on foreign funding. Since dependence on foreign funding has become a source
of instability during the crisis, | expect that the variable would be positively related to

corporate distress.

The new estimates in Tables 2.5-2.7 confirm the previous findings. The impact of the
banking EDF is statistically significant (at the 1 percent level) in the specifications with
both dependent variables. Higher banking distress is associated with higher EDFs and

lower Z-scores.

Another important finding is the statistically significant impact of foreign bank presence
on corporate distress. The estimates indicate that higher foreign bank presence was
associated with higher EDFs and lower Z-scores during the crisis. Adding the foreign
ownership variable to the model reduces somewhat the coefficient of the banking system
EDF, which measures the soundness of domestic financial institutions. Thus, part of the
negative impact on corporate distress is now attributed to the presence of foreign banks.
This result is consistent with findings in Claessens and Van Horen (2012) and De Haas
and Van Lelyveld (2011) that foreign banks have become a conduit of liquidity pressures

during the crisis.
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The results also confirmed the sensitivity of corporate distress to real shocks. GDP and
export growth are statistically significant (at the 1 percent level). The estimates also lend
support to the earlier findings that export shocks have a somewhat bigger impact on
emerging markets than on advanced economies, while banking instability has a bigger

impact on advanced economies.

Finally, the estimates provide additional evidence of the robust relationship between
corporate distress and ex ante firm fundamentals. Initial leverage, profitability, and size
are statistically significant (at the 1 percent level) and economically meaningful across
the series of regressions, while dependence on short-term debt is significant only in the
specifications with the EDF. Tables 2.7-2.9 show additional robustness tests based on the
Z-score index. They were conducted on an unbalanced panel and on a matched sample
covering both the crisis and pre-crisis periods and provide further evidence of the

robustness of prior findings.

In addition to the factors investigated above, corporate distress could be also amplified by
negative demand shocks. A fall in demand would impact firms through the ensuing
decline in sales growth, leading to lower profitability and higher distress. To capture this
effect, | modify the regression model to control for sales growth. Tables 2.10-2.11 report
the new estimates for the EDF and the Z-score, respectively. The estimates indicate that

the results are robust to controlling for the impact of demand shocks.
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Table 2.7 Firm Z-score: Crisis Period

One-step model

Two-step Heckman model

(€8)

Baseline model ¥/

() ()]

Weighted regression v Outcome equation 2

(C)

Selection equation v

Banking system EDF (t-1) -0.052%** -0.049*** -0.079*** 0.096**
(0.008) (0.007) (0.013) (0.044)
Export growth (t-1) 0.001*** 0.000 -0.000 0.002
(0.001) (0.000) (0.001) (0.002)

Real GDP growth (t) O.137*** 0.096*** 0.109*** -0.150***
(0.016) (0.015) (0.018) (0.055)
Leverage ratio (tO) -0.022*** -0.021*** -0.020*** 0.004*
(0.002) (0.003) (0.002) (0.003)

Short-term debt ratio (tO) -0.003* -0.001 -0.005* 0.008***
(0.002) (0.002) (0.002) (0.003)

Operating ROA (10) d O.007*** 0.007*** 0.007*** -0.002***
(0.001) (0.001) (0.001) (0.001)

Size (tO) 0.148*** 0.133*** 0.158*** -0.241***
(0.010) (0.013) (0.011) (0.030)

Firm EDF (tO) 0.027***
(0.005)

Constant 2.036*** 2.069*** 6.003 -2.256***
(0.097) (0.086) 4.774) (0.237)
Number of observations 38,131 38,131 29,254 29,254
Adjusted R-square 0.448 0.432 0.425 0.213

Note: *** p<0.01, ** p<0.05, * p<0.1l. Standard errors reported in brackets.

1/ Country and sector fixed effects; robust errors clustered at the country and sector level.

2/ Probit model, in which the binary dependent variable takes one if the firm exits the sample before the end date.
3/ In this model ROA is not risk-adjusted to avoid spurious corelations with the risk-adjusted Z-score index.
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Table 2.8 Firm Z-score: Group Comparisons

(€] @ (&) “

Advanced and emerging Advanc_ed econormies Nontraded and traded Nontrade_d and traded
A excluding the United sectors in advanced
economies sectors A
States economies
Banking system EDF (t-1) -0.095*** -0.036*** -0.047*** -0.090***
(©.017) (0.007) (0.007) (0.018)
Export growth (t-1) 0.000 0.002*** -0.000 0.000
(0.001) (0.000) (0.001) (0.001)
Real GDP growth () 0.022 0.483** 0.096*** 0.034
(0.249) ©.243) (0.015) (0.250)
Leverage ratio (tO) -0.021*** -0.027*** -0.021*** -0.0249***
(0.003) (0.001) (0.003) (0.001)
Short-term debt ratio (tO) -0.002 0.000 -0.002 -0.001
(0.002) (0.001) (0.002) (0.001)
Operating ROA (t0) ¥ 0.007*** 0.009*** 0.007*** 0.008***
(0.001) (0.001) (0.001) (0.001)
Size (tO) 0. 137*** 0.150*** 0.131*** O0.151***
(0.013) (©.012) (0.013) (0.01.0)
Development dummy ? x Banking system EDF (t-1) 0.102***
(©.017)
Development dummy 2 x Export growth (t-1) %/ 0.002***
(0.001)
Development dummy 2/ 0.397**
(0.156)
Tradability dummy ¥ x Export growth (t-1) 0.0019*** 0.0015***
(0.000) (0.000)
Tradability dummy ¥/ 0.087 0.079
(0.079) ©.122)
Constant 2.170*** 2.696*** 2.060*** 2.135***
(0.153) (0.204) (0.102) ©.181)
Number of observations 38,131 21,092 38,131 30,117
Adjusted R-square 0.475 0.500 0.448 0.497

Note: *** p<=0.01, ** p<0.05, * p<=0.1. Standard errors reported in brackets.

1/ In this model ROA is not risk-adjusted to avoid spurious corelations with the risk-adjusted Z-score index.
2/ The dummy takes one if the firm emerging economy and zero otherwise.

3/ The dummy takes one if the firm is in the traded sector and zero otherwise.
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Table 2.9 Firm Z-score: Pre-Crisis and Crisis Periods

Unmatched sample

Matched

sample ¥

Baseline model

Weighted
regression

Baseline model

Weighted
regression

Banking system EDF (t-1) 0.122 0.078 0.089 0.108
(0.077) (0.090) (0.093) (0.099)
Export growth (t-1) 0.001 0.005*** 0.001* 0.004***
(0.001) (0.001) (0.001) (0.001)
Real GDP growth (t) -0.000 -0.007 -0.005 -0.006
(0.006) (0.005) (0.007) (0.006)
Leverage ratio (tO) -0.022*** -0.022*** -0.023*** -0.023***
(0.001) (0.002) (0.001) (0.001)
Short-term debt ratio (tO) 0.004*** 0.003* 0.004*** 0.004***
(0.001) (0.001) (0.001) (0.001)
Operating ROA (t0) % 0.004*** 0.005*** 0.005*** 0.009***
(0.000) (0.001) (0.000) (0.001)
Size (10) 0.128*** 0.152*** 0.111*** 0.142***
(0.009) (0.010) (0.008) (0.008)
Crisis dummy x Banking system EDF (t-1) -0.217*** -0.148* -0.185** -0.188*
(0.077) (0.089) (0.092) (0.098)
Crisis dummy ¥ 0.000 -0.033*** -0.002 -0.026***
(0.005) (0.006) (0.005) (0.006)
Constant 2.526*** 2.464*** 2.672*** 2.569***
(0.102) (0.105) (0.106) (0.107)
Number of observations 51,317 51,317 42,233 41,615
Adjusted R-square 0.366 0.324 0.376 0.342

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors reported in brackets.

1/ The matched sample contains the same firms in the pre-crisis and crisis windows.

2/ In this model ROA is not risk-adjusted to avoid spurious corelations with the risk-adjusted Z-score index.

3/ The dummy variable takes one in the crisis window and zero in the pre-crisis window.



Table 2.10 Firm EDF: Controlling for Demand Shocks

Firm EDF (logit transformation)

@

Baseline model V/

(€=5]

Weighted regression

(&)
Advanced and emerging
economies *

)
Nontraded and traded
sectors ¥/

Banking system EDF (t-1)

Export growth (t-1)

Real GDP growth (t)

Leverage ratio (tO)

Short-term debt ratio (tO)

Operating ROA (10)

Size (t0)

Foreign bank presence ()

Sales growth (O

7 E%

Development dummy 2/ x Banking system EDF (t-1)

Development dummy 2/ x Export growth (t-1) %/

Development dummy 2/

7

Tradability dummy % x Export growth (t-1) ¢

Dummy (traded=1) ¥

0.170***
(0.017)

_0.008***
(0.001)

_0.150%**
(0.029)

0.038***
(0.003)

0.008***
(0.003)

_0.000***
(0.001)

~0.40a***
(0.019)

©0.004
(0.004)

-0.000**
(0.000)

0.145%**
(0.018)

_0.005***
(0.001)

_O.130%wx
(0.031)

0.034a***
(0.005)

0.007*
(0.004)

_0.000***
(0.001)

_0.380***
(0.024)

0.003
(0.003)

-0.000**
(0.000)

0.276***
(0.032)

-0.002
(0.001)

_O. A%~
(0.144)

0.03a***
(0.005)

0.007*
(0.004)

_0.000%**
(0.001)

_O.37a***
(0.024)

0.014a**
(0.007)

_0.000***
(0.000)

~0.2149%**

(0.033)

_0.01 2%
(0.001)

1.680"*
(0.501)

-0.166

(0.142)

0.127***
(0.017)

-0.000
(0.001)

_0.14a0%**
(0.031)

0.03a***
(0.005)

0.006*
(0.004)

_0.000%**
(0.001)

_O.378**
(0.024)

©0.004
(0.003)

—0.000***
(0.000)

-0.180

(0.141)

—0.013***

(0.001)

Constant -3.968*** -3. 735 R -3.709%**
©.177) (0.165) (0.259) ©.178)
Number of observations 37.835 37.835 37.835 37,835
Adjusted R-squared 0.453 O.4a64 0.a475 0.469

Note: *** p=0.01, ** p=0.05, * p=0.1. Standard errors reported in brackets.
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Table 2.11 Firm Z-score: Controlling for Demand Shocks

(€3]

Baseline model V/

[€=5]

Weighted regression

(&)

Advanced and emerging

economies ¥

)
Nontraded and traded
sectors ¥

Banking system EDF (t-1) -0.024g***
(0.006)
Export growth (t-1) 0.002***
(0.000)
Real GDP growth () 0.118***
(0.014)

Leverage ratio (t0) -0.022***

_0.030***
(0.007)

o.001
(0.000)

0.099***
(0.015)

—0.02 1%

_o.078*
(0.014)

0.001
(0.000)

-0.018
(0.044a)

0.0z 17w

_0.026%**
(0.006)

-0.000
(0.000)

0.100***
(0.015)

—O.02 1%

(0.002) (0.003) (0.003) (0.003)
Short-term debt ratio (tO) -0.003* -0.002 -0.002 -0.002
(0.002) (0.002) (0.002) (0.002)
Operating ROA (10) 0.004a*** 0.004a*** 0.004a*** 0.004a***
(0.000) (0.000) (0.000) (0.000)
Size (tO) 0.113*** 0.102*** 0.103*** 0.102***
(0.010) (0.013) (0.013) (0.013)
Foreign bank presence () -0.009*** -0.006*** -0.002 -0.006***
(0.002) (0.002) (0.002) (0.002)
Sales growth () 0.000*** 0.000** 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000)
Development dummy #/ x Banking system EDF (t-1) ¥ 0.079**
(0.013)
Development dummy ? x Export growth (t-1) 0.002***
(0.000)
Development dummy 2/ o.316*
(©.174)
Tradability dummy % x Export growth (t-1) ¢/ 0.096 o.108
(0.076) (0.076)
Dummy (traded=1) % 0.002***
(0.000)
Constant 2.278%* 2.230%** 2.120%** 2.194%**
(0.095) (0.086) (©.123) (0.100)
Number of observations 37,835 37,835 37,835 37,835
Adjusted R-squared 0.479 0.476 0.479 0.477

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors reported in brackets.
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Potential endogeneity problems are mitigated by the use of lagged regressors and a firm-
level dependent variable. Reverse causality problems are less likely because individual
firms would be usually unable to influence aggregate banking soundness. However, the
dependent variable and the regressors could move together if they respond to common
shocks. Although one could use instrumental variables to control for this problem,

appropriate instruments are hard to come by and would typically be time-invariant.

Chapter 2 Appendix I: Descriptive Statistics
This appendix presents descriptive statistics. First, | examine the evolution of actual
default rates for global loan and bond issuers during the crisis period. Aggregate default
rates by sector obtained from Moody’s Investors’ Service are plotted in Figure 2.1. The
data point to co-movements in banking and corporate distress. Corporate default rates
increased sharply in 2009 after the spike in bank default rates in 2008. The increase in
default rates was particularly pronounced in the media, capital and consumer goods, and
technology sectors.

Figure 2.1 Default Rates of Global Issuers Rated by Moody’s

Default Rates, 2003-2010: Moody's Rated Global Issuers

25 1 1.6

= e = « Capital Industries (LHS)
Consumer Industries (LHS)
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== e Retail&Distribution (LHS)
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15 | Trasportation (LHS)

Utilities (LHS)

Media (LHS)
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1 0.8

0.0
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Source: Moody’s Investors’ Service.
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Next, | track the evolution of the EDFs of banks and firms using kernel densities. Kernel
densities are nonparametric estimates of the probability density function of a random
variable, which are similar to a histogram but based on data smoothing techniques. I
utilize the optimal minimum variance estimator proposed by Epanechnikov (1969). |
consider sample partitions by region, level of development, and tradability (Figure 2.2).
The comparison of the default probability densities at end-September 2007 and January
2009 revealed that the crisis affected to a considerable degree both banks and firms,

which is apparent from their shift to the right and the fattening of the right-hand tails.

Chapter 2 Appendix 11: Moody’s KMV Default Risk Methodology™

This appendix briefly reviews key features of Moody’s KMV default risk modeling
approach. Moody’s KMV methodology is based on a proprietary model, which is a

commercial application of the Merton (1974) structural, option-theoretic approach.

The Merton approach

A distinguishing feature of the Merton (1974) model is that it models explicitly the
economic process underlying default. Corporate debt and equity are viewed as derivative
securities on the firm’s assets. The model assumes a firm that is financed only with
common equity and one zero-coupon bond. With limited liability, equity holders have

"the right" but not the obligation to "purchase" the assets from the bondholders by

**This appendix builds on the discussion in Gray et al., (2008).
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repaying the debt. Therefore, equity could be modeled as a call option on the firm’s
assets with a strike price equal to the debt payments. If at maturity the value of assets
exceeds the value of the promised debt payments, equity holders will exercise the option

to receive the residual payoff. Otherwise, they will default on the debt.

Figure 2.2 Kernel Densities: Bank and Corporate EDFs 1/

== e=Pre -crisis period - All banks All firms

Source: Moody’s KMV, author’s calculations.

1/ Logit-transformed EDFs, Epanechnikov kernel density, bandwidth=1.
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A central concept in the Merton (1974) model is the distance to default (DD), which
measures the difference between the expected asset value and the default point, expressed
in numbers of standard deviations. Lower DD is associated with higher probability of
default. The DD formula follows directly from the assumed stochastic process for the
firm’s assets (See Gray et al., 2008). Let A(t) denote the value of the firm’s assets at time

t. The asset return process is defined as:

where u,is the drift rate, o, is equal to the standard deviation of the drift rate, and ¢ is

normally distributed, with zero mean and unit variance. The probability distribution at

time T is shown in Figure 2.3 below.
Figure 2.3 Default Risk in the Merton Model

Distributions of Asset Value at T
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Since default occurs when the value of the assets falls to or below the promised

payments, B, , the probability of default is the probability that A, < B; so that:

Pr(A <B,)= Pr(/s0 exp| (n -2 1 2)t+ e | < a)= Pr(e<—d,,) (2.5)
where the DD is given by:

day, = In(Ay 1B) +(1ta ~ 1 2)t (00 ) (2.6)

The probability of default is the area below the default barrier. Since the stochastic
disturbance term is assumed to be normally distributed with zero mean and unit variance,

the probability of default is N(-d, , ), where N (.) is the cumulative standard normal

distribution.

Intuitively, the DD indicator can be interpreted as the firm’s expected market net worth,
adjusted for business risk. Leverage and asset volatility are key drivers of the DD and
default risk in the model. Default is a function of the capital structure of the firm since
higher leverage implies higher default point and lower DD. Default is also a function of
asset volatility, which affects the likelihood that the asset value will fall below the default

point.

The Moody’s KMV approach
The Moody’s KMV model is proprietary and its exact structure is not publicly disclosed.

However, Moody’s KMV has discussed key elements of the model in several
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methodological notes. Moody’s KMV has modified the initial Merton approach in several
areas. First, equity is assumed to be a perpetual option on the underlying assets, which
never expires and can be exercised at any point in time. Therefore, default can occur at

any point in time.

Second, the default point is time-varying and acts as absorbing barrier for the firm’s asset
value. Modeling the default barrier at different points in time enables the estimation of a
default point term structure, which is used to calculate DDs and PD values at different
time horizons. Finally, the default point is determined from financial statement data. For
nonfinancial firms, the default point is set to equal short-term liabilities plus one half of
long-term liabilities. For financial firms, the default point represents a fraction of total

adjusted liabilities.

Moody’s KMV calibrate the EDFs on real-world default rates using a proprietary
database. Since credit risk is not normally distributed in practice, Moody’s KMV map the
DD values into EDFs using the empirical distribution of default rates. Under this
approach, company-month observations are grouped into buckets with similar one-year
DDs. Using thirty years of default information for a large number of companies, Moody’s

KMV can determine how many firms have defaulted in that bucket one year later.

The mapping process is based on the empirical default rate, defined as the ratio of the
number of defaults to the number of DD observations. Moody’s KMV repeats the

mapping exercise for all buckets and fits a smooth function through each bucket that
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determines the EDF as a function of the DD. The EDF values are capped at 35 percent,

the highest default rate observed in the data.

The two unknowns in the model, leverage and asset volatility, are estimated from equity
prices and accounting information. Leverage is defined as the ratio of the default barrier
to the economic (market) value of the firm’s assets. To derive the economic value of
assets, Moody’s KMV exploits the market’s assessment of the enterprise value as
reflected in the firm’s equity price. The market value of the firm’s equity is derived by

multiplying its equity price by the number of outstanding shares.

Although equity markets provide an assessment of a firm’s future prospects, they
generally do not reflect the firm’s creditworthiness, which is a function of leverage and
volatility. Therefore, the market value of equity and the firm’s equity volatility and
default barrier are used in an iterative procedure to derive the implied asset value and
asset volatility, using the following relationships. First, the historical equity volatility is
estimated from daily stock returns. Second, an initial guess for the asset volatility is
substituted in the Black-Sholes-Merton formula. Finally, the asset value implied by the
formula and the initial guess for the asset volatility are used to estimate the new asset
return and its volatility, which are used in the next iteration. The procedure is repeated

until two consecutive estimates converge.
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Chapter 2 Appendix I11: Supplementary Information

Table 2.12 Breakdown by Sector

Number of firms

Percent of total

AEROSPACE & DEFENSE 80
AGRICULTURE a2
AIR TRANSPORTATION 73
APPAREL & SHOES 177
AUTOMNMOTIVE 2249
BROADCAST MEDIA 66
BUSINESS PRODUCTS WHSL 628
BUSINESS SERVICES 1480
CABLE TV 22
CHEMICALS 394
COMPUTER HARDWARE 180
COMPUTER SOFTWARE 374
CONSTRUCTION MATERIALS 439
CONSTRUCTION 251
CONSUNER DURABLES RETL/WHSL 106
CONSUNER DURABLES 295
CONSUNMER PRODUCTS RETL/WHSL 109
CONSUINER PRODUCTS a44as
CONSUINER SERVICES 128
ELECTRICAL EQUIPNMENT i85
ELECTRONIC EQUIPMENT 475
ENTERTAINNENT & LEISURE 218
FOOD & BEVERAGE RETL/WHSL a4a3
FOOD & BEVERAGE 200
FURNITURE & APPLIANCES 124
HOTELS & RESTAURANTS 2496
LUNBER & FORESTRY 20
NMACHINERY & EQUIPNMENT 550
NMEASURE & TEST EQUIPNMENT 198
MEDICAL EQUIPNMENT 237
NMEDICAL SERVICES 135
MINING 470
OIL REFINING 51
OIL, GAS & COAL EXPL/PROD 451
PAPER 155
PHARNMACEUTICALS 580
PLASTIC & RUBBER 146
PRINTING 67
PUBLISHING os
REAL ESTATE INVESTMENT TRUSTS 156
SENMICONDUCTORS 188
STEEL & VMETAL PRODUCTS 466
TELEPHONE 259
TEXTILES 139
TOBACCO (S
TRANSPORTATION EQUIPNVMENT 289
TRANSPORTATION 38
TRUCKING 60
UTILITIES NEC 70
UTILITIES, ELECTRIC 216
UTILITIES, GAS 85
TOTAL 12604

o.63
oO.33
o.58
1.40
1.78
o.52
4.98
11.74
o.17
3.13
1.43
2.97
3.48
1.99
o.84
2.34
oO.86
3.53
1.02
1.4z
3.77
1.73
3.5
1.59
o.98
1.95
oO.71
4.36
1.57
1.88
1.07
3.73
o.4a0
3.58
1.23
4.60
1.16
0.53
o.78
1.249
1.49
3.70
2.05
1.10
O.05
2.29
O.30
o.a8
oO.56
1.7
o.67

100.0
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Chapter 2 Appendix IV: Variable Definitions

Firm EDF: Moody’s KMV one-year Expected Default Frequency (EDF) based on
the equity price available on the EDF date for a one year horizon. Source: Moody’s
KMV.

Firm Z-score: Equity divided by total assets and the standard deviation of the daily

changes in the market value of assets. Source: Moody’s KMV author’s calculations.

Banking system EDF: Average bank EDF. Source: Moody’s KMV author’s

calculations.

Export growth: Quarterly percent change in total monthly exports to all countries.

Source: IMF’s Direction of Trade Statistics.

Leverage ratio: The ratio of total balance sheet liabilities to total balance sheet

assets. Source: Moody’s KMV and author’s calculations.

Size: The natural logarithm of the balance sheet value of firm assets, expressed in

millions of U.S. dollars. Source: Moody’s KMV and author’s calculations.

Short-term debt ratio: The ratio of current balance sheet liabilities to total balance
sheet assets. Current liabilities are defined as current obligations and portion of long-

term debt falling due within a year. Source: Moody’s KMV and author’s calculations.

Risk-adjusted operating ROA: Earnings before interest, tax, depreciation, and
amortization (EBITDA) scaled by total assets and by the annualized standard
deviation of the daily changes in the market value of firm assets. Source: Moody’s

KMV and author’s calculations.

GDP growth: Annual percent change in real GDP. Source: IMF World Economic
Outlook.

Sales growth: Percent change in monthly sales (year-on-year). Source: Moody's
KMV.
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Chapter 2 Appendix V: Logistic Regression
Logistic regression is an econometric technique that has been widely used to model

binomial response variables. The logit model has the following representation:

1
EDFi,j,k,t+1 =T v .. 2.7)

l-l—&‘_yl'J'k’t

Yijkt =+ Xi ikt (2.8)

where EDF, ;. is Moody's KMV Expected Default Frequency of firm i in sector j

and country k at time t (divided by 100) and Y; j «t is a corporate vulnerability index.

Equation (7) represents the cumulative logistic distribution function. The function is
bounded between 0 and 1, ensuring that the predictions fall in the 0-1 interval.
However, X is free to vary between —ooand + oo. Since the logistic function
represents a curved relationship with the predictor, EDF is nonlinearly related to X ,
which is a typical condition that a probability model needs to satisfy. The signs of the

parameters ( 3's ) indicate the direction of the curve, with positive values

corresponding to an increasing function.

The parameters cannot be estimated using conventional OLS since EDF is also
nonlinear in the B's . However, the regression model can be linearized using a logit
transformation of the response variable. The transformed variable represents the odds
ratio, which is the ratio of the probability that the firm will default to the probability
that the firm will not default:
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EDF, . o
ikt = 1_EDF . . EDIIS-’-J =gk (2.9)
ikt
By taking natural log of (9) one can obtain:
L=In7 =% jx + B X ke (2.10)

where the logit L is linear not only in X, but also in the parameters.

The transformation changes the response variable of the model from a binomial one,
which ranges between 0 and 1, to a continuous one, which ranges between —and
+00 The parameters measure the changes in L for a unit change in the variables
included in X. Thus, the parameters can be interpreted as the change in the odds in
favor of a default for a unit change in the explanatory variable. The intercept
measures the unconditional odds in favor of a default when all variables included in X
equal zero. L is linear in X, but the EDFs are not. The EDF can be obtained directly

from (2.7) once the estimates of « and g are known.
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CHAPTER 3. FINANCIAL STABILITY REPORTS: WHAT ARE THEY Goob For?*

3.1 Introduction

The global financial crisis has renewed policymakers' interest in developing and
improving tools to promote financial stability. The macroprudential approach to financial
stability is now widely seen as an appropriate policy response to changes in the global
financial environment. Even if there is a consensus on the definition of macroprudential
policy, incorporating macroprudential considerations in the policy making process poses
operational challenges. The next step involves developing an operational macroprudential
policy toolkit, and a wide range of instruments, tools, and devices are being considered as

its possible components.

In this context, the current financial stability framework includes financial stability
reports (FSRs) issued by central banks in many countries around the world. The reports
aim to promote financial stability by pointing out key risks and vulnerabilities to policy
makers, market participants, and the public at large. As of end-2012, about 90 central

banks were issuing FSRs.

Reviews of the experience with FSRs have been mixed. Early cross-country studies

(Cihék, 2006; Oosterloo, de Haan, and Jong-A-Pin, 2007) find no clear evidence that

*This is a modified and updated version of the paper written with M. Cihak, S. Munoz, and S. Sharifuddin
in 2011.
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FSRs promote financial stability. However, in a recent study Born and others (2011) find
that FSR communication reduces market volatility. Cihak (2006) also points out

numerous areas for improvement in FSRs around the world.

This paper aims to investigate the effectiveness of FSRs as a tool for monitoring systemic
risk. First, the analysis evaluates the quality of the reports, starting from the criteria
established by Cihak (2006). Next, the paper undertakes econometric analysis of the
linkages between key features of individual financial stability reports and cross-country
differences in financial instability over a period of 10 years that includes the recent global
financial crisis. The analysis uses a broad international sample, a range of financial
stability variables, and controls for other factors affecting financial stability. Finally, the

paper presents eight case studies.

The analysis suggests that despite some progress in recent years, the FSRs still tend to
leave much to be desired in terms of clarity, coverage of key risks, and consistency over
time. A major drawback is the lack of ‘forward-lookingness’ in a number of FSRs (that
is, insufficient analysis of risks and vulnerabilities), making them less capable of
assessing systemic risk. Empirically, we find little evidence of a direct link between FSR
publication and financial stability. However, higher-quality FSRs seem to be associated

with more stable financial systems.
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The structure of the remainder of the paper is as follows. Section Il summarizes the
general trends in FSR publication. Section Il discusses what one could expect from a
financial stability report. Section IV discusses the econometric analysis and results.
Section V concludes. Appendix VI presents eight case studies, which examine in more
depth how well FSRs in a particular country have captured or failed to capture relevant

financial stability risks.

3.2 Trends in reporting on financial stability

Between 1996 and 2005, FSRs became a rapidly growing ‘industry’, with the number of
central banks issuing such reports increasing worldwide from 1 to about 50 (Cihak,
2006). Since 2005, this number has grown somewhat less rapidly, although it has kept

increasing to reach about 90 at end-2012 (Figure 3.1).

Figure 3.1 Number of Countries Publishing FSRs, 1995-2012
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Source: Authors’ calculations, based on information from individual central

banks.
117



Interestingly, in a departure from the high-growth period in early 2000s, several countries
have recently phased out FSRs. For example, in Ireland, an economy hit very hard by the
global financial crisis, the central bank halted publication of its FSR (available for years
2004-07) in 2008. Israel’s central bank stopped issuing the FSR as a stand-alone
publication in 2005, covering financial stability issues to some extent in Israel’s Banking
System Annual Survey. Bangue de France stopped publishing its FSR in 2007, opting

instead to produce a financial risk assessment only for internal consumption.

Conversely, a number of countries have started publishing FSRs since the crisis began in
2007. Recent ‘entrants’ into the FSR market include some of the world’s largest
economies. For instance, India’s central bank, the Reserve Bank of India, started
publishing FSRs in 2010, and the United States, which stayed out of the FSR-publishing

trend for many years, started publishing an FSR in 2011.

The examination of FSRs over time also suggests improvements in six major areas: (i)
recent FSRs have increasingly used market-based indicators, such as credit-default
swaps, stock market indices, and distance-to-default indicators; (ii) the share of FSRs that
conduct stress testing has grown from zero to more than half of the published FSRs; (iii)
more FSRs present results of their early warning systems; (iv) the analysis is more
frequently based on disaggregated data; (v) attempts are being made to integrate FSRs
better with other policy work by central banks, and (vi) recent FSRs are also more likely

to include a discussion of the regulatory framework.
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3.3 What should we expect from a Financial Stability Report?

This section provides a closer look at what one should expect from a FSR. The paper uses
the good practices proposed in Cihak (2006) to assess the analytical quality of the reports.
These good practices are modeled after Fracasso, Genberg, and Wyplosz (2003), who
proposed a methodology for assessing central banks’ inflation reports, and showed that
the reports’ ‘quality’, defined according to the methodology, had some real-world impact
in terms of inflation expectations and inflation outcomes. Using this approach as an
inspiration, Cihdk (2006), in the first comprehensive survey of FSRs, introduced a similar

methodology.

The approach distinguishes five main elements of an FSR: (i) the report’s aims, (ii) the
overall assessment presented in the report, (iii) the identification and consistent coverage
of relevant stability risks and issues (iv) the data, assumptions, and tools that are being
used, and (v) other features such as the report’s structure. For each of the five elements,
the methodology focuses on three key characteristics: clarity, consistency, and coverage

(the ‘CCC framework’).

Appendix Il Table 3.5 presents the ‘CCC framework’, summarizing for each element and
each characteristic some key criteria to be used by a person analyzing or assessing an
FSR. The percentages in parentheses can be used to aggregate the individual grades into a
composite grade. This is done in Section 1V, which uses the FSR composite rating in the

econometric analysis. The reason for creating the composite grade is that by examining
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the ranking for each criterion, one cannot conclude that a particular FSR is better than
another, but, by calculating an overall assessment or rating one can get a rough indication
of the FSR’s quality. Appendix Il provides also more detail on the ‘good practices’ put

forth by Cihak (2006).

One of the possible uses of the framework is to grade FSRs’ consistency with the
proposed ‘good practices.” The weights are chosen so that they are distributed evenly
across the three Cs, and approximately evenly across the five elements, with less weight
on the ‘other’ elements, to ensure that they add up to 100 percent. Sensitivity checks
suggest that the overall grading and the associated results are rather robust with respect to
changes in the individual weights. The FSR composite quality rating is used to
investigate the link between the report quality and financial stability in the empirical

analysis.

3.4 Is there an empirical link between FSRs and financial stability?

The empirical analysis investigates whether the FSRs’ financial sector surveillance serves
as an effective device to monitor systemic risk and limit the potential for financial
instability. The analysis is unique since it evaluates the empirical link between FSRs and
financial stability using econometric analysis that is based on the whole universe of FSRs

between 2000 and 2009.
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The analysis aims to answer the following questions. Are countries that publish FSRs less
vulnerable to banking crises? Is there a relationship between FSRs and other dimensions
of financial stability such as banking and sovereign ratings and stock market volatility?
Does FSRs’ analytical quality matter for financial stability? Do enhancements in the
FSRs’ analytical quality translate into lower crisis probabilities, higher ratings, and

reduced financial volatility?

The link between FSRs and financial stability has remained largely unexplored in the
existing research. There is a related stream of literature, which focuses on the relationship
between transparency and financial stability. Overall, the evidence appears mixed.
Focusing on bank-level transparency, Nier (2005) finds that increased transparency
reduces the likelihood of severe banking problems and thus enhances financial stability.
Born and others (2011) suggest that ECB’s communication on financial stability moves
financial stocks in the expected direction, at least in the short-term, and reduces their

price volatility.

However, the empirical analysis in Cihak (2006) points to only a weak relationship
between FSR publication and various financial stability features. Findings in Oosterloo
and Jong-A-Pin (2007) suggest that FSR transparency, measured by the number of
published financial soundness indicators, seems unrelated to the health of the banking
system. More recently, Christensson et al., (2011) have provided some evidence, based

on several case studies, that the financial stability reports in their sample generally
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anticipated the risks to financial stability but underestimated their severity and the need

for timely policy action.

To date, there has been no comprehensive empirical investigation of the link between
FSRs and financial stability. Prior studies have been largely based on univariate analysis
or case study methodologies. The econometric analysis in this section attempts to fill this
void by exploring a range of financial stability indicators and FSR-related variables.*®
The analysis examines whether countries that publish an FSR have, on average, more
stable financial environments. It also investigates the benefits of publishing a higher-
quality FSR, relative to publishing a lower-quality FSR. In what follows, we test whether

higher-quality FSRs are indeed associated with more stable financial environments.

3.4.1 Empirical strategy

The analysis explores the link between FSRs and various dimensions of financial
stability. Our empirical strategy models financial stability as a function of the FSR
variable of interest and relevant control variables. In line with prior research, we expect
to find a positive relationship between the FSR variable and financial stability or the lack

of a robust relationship.

*® There is no generally agreed operational definition of financial stability.
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We consider five different measures of financial stability: (i) a binary systemic banking
crisis variable based on Laeven and Valencia (2010); (ii) Moody's Bank Financial
Strength Ratings (BFSR); (iii) a measure of stock market volatility; (iv) the International
Country Risk Guide (ICRG) sovereign financial risk rating; and (v) Moody’s KMV

banking system Expected Default Frequency (EDF).

The financial stability variables are constructed as follows:

e The binary systemic banking crisis variable follows the methodology in Laeven and
Valencia (2010). Systemic banking crises are defined as cases, where at least three of
the following interventions took place: (i) extensive liquidity support; (ii) significant
restructuring costs; (iii) significant asset purchases; (iv) significant guarantees on
liabilities; and (v) significant nationalizations.

e Moody's BFSR measures a bank’s financial strength relative to the universe of other
rated banks globally. The rating is based on an assessment of the bank’s risk
management, regulatory and operating environment, financial fundamentals, and
franchise value. The paper utilizes the aggregate rating of the banking system, where
the individual banks’ ratings are weighted by their shares in total banking system
assets. For the purpose of the quantitative analysis, we convert the letter ratings into

numerical values.*®

%8 We assign higher values to lower ratings.
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e Stock market volatility is measured with the annualized standard deviations of the
daily percent changes in the national stock market indices that are provided by
Bloomberg.

e The ICRG rating gauges sovereign financial risk, which is defined as the country’s
ability to finance its obligations. The rating is based on an assessment of a pre-
determined group of risk factors such as foreign debt as a percentage of GDP, foreign
debt service as a percentage of exports, current account as a percentage of exports, net
international liquidity as months of import cover, and exchange rate stability.*’

e Moody’s KMV EDF is a market-based default probability derived from equity prices
and accounting data. We use the median default probability as a summary measure of

the soundness of the banking system.

The purpose of the empirical analysis is twofold. First, we investigate whether publishing
a FSR is beneficial for financial stability, irrespective of the FSR’s analytical quality.
Second, we examine whether higher FSR quality is conducive of more stable financial

environments.

The above considerations guide our choice of FSR variables. The first variable is a FSR
publication dummy that takes unity if the country published an FSR in that year. The
second variable is an estimate of the quality of the reports. This estimate is obtained by

rating FSRS according to the methodology in Cihék (2006) on a 4-point numerical scale.

" A lower point total reflects higher sovereign financial risk.
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*® The composite FSR quality rating utilized in the analysis is a weighted average of the
ratings of the individual elements and characteristics. Although this rating has a

theoretical maximum of 4, it ranges in our sample between 1.00 and 3.66.

We rate the FSRs of 44 countries covered initially by Cihak (2006). The reason for
analyzing a subsample of reports, beyond comparability with Cihak (2006), was the need
to assess consistency across reports. To do that, it is important to have at least several
years of FSRs. The ratings, therefore, focus on countries with at least four years of ‘track

record’.

The analysis is based on annual data for the 2000-2009 period, when most FSRs were
launched. The panel is unbalanced because we do not have observations for all countries
during this period. Not all the countries had an FSR starting right in 2000, but they all
began publishing a FSR in the first half of the sample period (2000-2005) and in many

cases shortly after 2000.

We control for the fragility of the macroeconomic and institutional environment, and for
structural vulnerabilities of the banking system. The control variables enter in the model

with a 1-year lag, which is consistent with the approach in other studies and helps

8 The five elements are aims, issues, overall assessment, tools, and structure, while the three characteristics
are clarity, consistency, and coverage.
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mitigate potential endogeneity issues.*® We do not lag the FSR indicators, since their

analytical content typically refers to the previous year.*

We use a relatively standard set of macroeconomic controls, which have been found
significant in other studies on banking crises (e.g., Kaminsky and Reinhart, 1999;
Demirgug-Kunt and Detragiache, 2005; Cihak, Mufioz, and Scuzzarella, 201 1). Given the
small number of observations, we strive for a parsimonious representation. Thus, our
preferred set of controls includes the ratio of broad money (M2) to foreign exchange
reserves, the ratio of private credit to GDP, the rate of depreciation against the U.S.
dollar, and real GDP growth (see Chapter 3 Appendix Il1 for a detailed description of the

control variables).

We also consider institutional quality effects. If countries with stronger institutions tend
to publish high-quality FSRs, omitting such effects may bias the FSR coefficient. We use
the World Bank worldwide governance indicators (see Kaufmann, Kraay and Mastruzzi,
2010) to control for cross-country differences in institutional quality. The indicators
cover six components of governance, namely voice and accountability, political stability

and lack of violence, government effectiveness, regulatory quality, rule of law, and

* Currency depreciation is significant only contemporaneously. Also, we do not lag the FSR indicators
because their analytical content typically refers to the previous year.

%0 The results are robust to the alternative specification, in which the FSR quality variables enter with a
one-year lag. The FSR quality variables continue to be significant at the same level and the coefficient
estimates have the same sign and similar magnitudes.
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control of corruption. We summarize the six components into a composite governance

index.

The composite governance index is calculated as the weighted average of the six
components of governance. Each component is weighted in the total according to its
relevance for financial stability. Since regulatory quality is by far the most important
component, it receives a 60 percent weight in the index. Government effectiveness, rule
of law, and control of corruption are given a 10 percent weight, while voice and
accountability and political stability — 5 percent. The Similar estimates were obtained

under alternative weightings, including a simple average.>

We use financial soundness indicators to control for banking system vulnerabilities. Our
preferred specification includes the cost-to-income ratio and the credit-to-deposit ratio.
Cost-to-income ratios are a measure of operating efficiency and have been found to help
predict banking crises in other studies (e.g., Cihdk, Mufioz and Scuzzarella, 2011).
Credit-to-deposit ratios gauge banks’ reliance on wholesale funding, which tends to be

associated with a higher default probability (see Bologna, 2011).

3.4.2 Baseline empirical model
We estimate a multivariate probit model of systemic banking crises and proceed with

several random generalized least squares (GLS) panel specifications, which model

*! |deally, one would have wanted to control for the quality of macroprudential policies, but such an index
does not exist as of today.
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Moody’s BFSR, stock market volatility, the ICRG sovereign risk rating, and Moody’s
KMV banking system EDF. * The control variables enter with a 1-year lag, which is

consistent with the crisis literature and helps mitigate potential endogeneity issues.

The model has the following baseline specification:

FSit =B+ BoFSR; + BSMACRO; ¢ 1 + B4BANK; (1 + B51Qit1 + 4 (3.1)

where FS;j 1 is the financial stability variable of country i at time t, which takes five

different specifications (i.e., probability of a systemic banking crisis, or Moody's BFSR,

or the volatility of the national stock market indices, or ICRG Financial Risk Rating, or

the median banking system EDF). FSR; ; stands for the FSR variable of interest, which

takes two specifications. In the first specification, FSR; ¢ is a binary variable that takes
unity if country i publishes an FSR at time t and zero otherwise. In the second

specification, FSR;  denotes the FSR quality rating.

MACRO,_,, BANK;, ,,, and IQ, ,_, are the macroeconomic, banking, and institutional

controls for country i at time t-1, respectively, and £ ¢ is a random disturbance.

%2 We have to use a panel with random effects, although it is based on more stringent assumptions, since
our two main variables of interest, the FSR quality ratings and FSR publication dummy exhibit little or no
time variation.
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The estimation proceeds in two steps. The first step investigates whether countries that
publish an FSR have, on average, a more stable financial environment. In this step, we
focus on the full sample and estimate the model with the FSR publication dummy. A
significant coefficient of the FSR dummy in the expected direction is interpreted as
evidence that FSR publication enhances financial stability. The second step examines
whether there may be a link between the quality of the reports and financial stability. In
this step, we focus on the smaller sample of 44 FSR publishers covered by Cihak (2006)

and estimate the model with the FSR quality ratings.

3.4.3 Two-step Heckman estimation

Prior research has found that the decision to publish an FSR is generally nonrandom but
influenced by a variety of factors such as the incidence of systemic banking crises and
available resources (Oosterloo and Jong-A-Pin, 2007). If the decision to publish a FSR is
nonrandom, this could lead to biased estimates in the specification with the FSR

publication dummy.

To control for sample selection bias, we perform a two-step Heckman estimation (see
Heckman, 1979, for an elaboration on the method).>®* Our Heckman model consists of
two equations: (i) a selection equation, which models the decision as to whether or not to

publish an FSR in a probit specification; and (ii) an outcome equation, which models the

> We do not extend the Heckman two-step procedure to the specifications with the FSR quality ratings
since it is less likely that countries would choose the quality of the reports.
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linkages between financial stability and FSR publication, controlling for other relevant

factors. We estimate both equations over the 2000-2009 period.

Indeed, we find the decision to publish a report to be influenced by factors such as
income per capita (which is a proxy for available resources), the size of the banking
system (proxied by the credit-to-GDP ratio), the number of countries already publishing
FSRs, and the incidence of past systemic banking crises. GDP per capita, credit-to-GDP
ratio, and the number of countries publishing FSRs are correctly signed and significant at
the 1-percent level. The past systemic banking crisis dummy is correctly signed but only

marginally significant at the 10 percent level.

The outcome equation is largely identical to equation (1), but with an additional term
lambda, which controls for selection bias. Lambda is defined as the inverse of the Mills
ratio, which is the ratio of the normal probability density of the prediction to the
cumulative normal density (see Wooldridge, 2010 for an elaboration on the estimation

procedure). The purpose of the variable is to control for selection bias.

3.4.4 Results

The econometric analysis did not find evidence of an empirical link between FSR
publication and financial stability. For the larger sample, which includes all countries,
FSR publication by itself does not seem to reduce countries’ financial instability (Table

3.1). The FSR publication dummy is marginally significant at 10 percent only in one of
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the five specifications, which models stock market volatility. The significance of the FSR

impact on volatility is consistent with Born and others (2011).

However, for the 44 FSR publishers for which FSR quality ratings are available, we find
that higher-quality FSRs are associated with more stable financial environments. The
composite FSR quality rating has the expected sign and is significant at the 1-percent
level in the probit model of banking crises, and at 5 percent in the panel models with
Moody’s BFSR and the volatility of the national stock markets. The results suggest that
the quality of the reports may influence these dimensions of financial stability in a
meaningful way. A one-point shift in the FSR quality rating (equivalent to about one and
a half standard deviations) appears associated with a difference of about 0.22 in the
predicted crisis probabilities, a difference of three and a half notches in Moody's BFSR

ratings, and a reduction in stock market volatility of about 15 percentage points.

Several control variables are also statistically significant. The governance index is
consistently significant and correctly signed across most of the specifications. The two
banking variables, cost-to-income ratio and credit-to-deposit ratio, are also significant in
several specifications. Among the macroeconomic controls, currency depreciation
appears related to several financial stability variables, underscoring the linkages between

currency crises and banking crises.
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Table 3.1 Summary Regression Results: Initial Sample

(Estimation period: 2000—2009)

Banking crisis 1/
(probit model)

Moody's BSFS rating 2/
(GLS panel)

Stock market volatility 3/
(GLS panel)

Sowvereign risk rating 4/
(GLS panel)

MKMV's EDF 5/
(GLS panel)

@ e/ @ (&) “) ) ®) @ @) ) oy
Control variables:
M2 to reserves (t-1) 0.007*** 0.026%** 0.000 0.000 o.o16 0.015 -0.003 -0.020 0.001 0.004
(0.002) (0.008) (0.000) (0.001) (0.015) (0.049) (0.005) (0.017) (0.001) (0.003)
Depreciation 0.029** 0.037* 0.001 0.000 0.444%** 0.511%** -0.022 -0.013 0.012* o.o11
(0.012) (0.020) (0.001) (0.001) (0.071) (0.074) (0.015) (0.021) (0.007) (0.008)
Real GDP growth (t-1) -0.04a8 -0.006 -0.001 -0.005 -0.441%* -1.105% -0.004 -0.188** 0.011 0.011
(0.035) (0.078) (0.003) (0.004) (0.216) (0.322) (0.044) (0.093) (0.025) (0.041)
Growth of private credit over GDP (t-1) 0.823* 1.968** 0.053 0.083 -1.495 3.387 -2.848* -0.927 -0.226 -0.191
(0.450) (0.836) (0.049) (0.057) (4.398) (4.073) (1.140) @.a57) (0.202) ©.277)
Credit-to-deposit ratio (t-1) 1.235%** 1.524%%* 0.099%** 0.085** 2.695 a.918* -3.018*** -3.869%** -0.324* -0.196
(0.327) (0.4a61) (0.031) (0.037) (3.521) @.777) (0.796) (1.110) (0.196) (0.205)
Cost-to-income ratio (t-1) 1.372%** 1.413* 0.023 0.101** 4.100 1.800 0.355 -1.448 -0.019 -0.406
(0.455) (0.722) (0.034) (0.048) (2.984) (3.086) (0.650) (0.882) (0.257) (0.386)
Gowvernance index (t-1) 7/ -0.591** -0.397 -0.156*** ~0.21.4%*% -9.340%** -5.999%** 0.789 1.753* -0.471*** -0.167
(0.290) (0.408) (0.026) (0.033) (2.715) (2.123) (0.596) (1.063) (0.144) (0.145)
Lambda (inverse of Mills' ratio) 8/ -1.200** 0.197*** -10.476*** -4.855%** -1.158%**
(0.610) (0.056) (3.539) (0.733) (0.338)
FSR variables:
FSR publication dummy 9/ -0.137 -0.012 -3.233* -0.182 0.080
(0.282) (0.026) (1.883) (0.459) (0.123)
FSR composite quality rating 10/ -1.413*** -0.101** -5.5449** 1.468 0.014
(0.499) (0.040) (2.789) (@.294) (0.176)
Constant -3.3549*** -2.299* 0.426*** O.795*** 40.162*** A42.231*** 46.268*** 40.143*** 1.898*** 1.059*
(1.062) (.392) (0.086) (0.103) (7.884) (7.005) (1.621) (3.152) (0.521) (0.576)
Number of obsenations 622 194 195 104 356 190 565 194 158 o8
R2 0.44 0.45 o.64 o.66 o0.14 0.34 0.03 o.o8 0.17 0.17
Model 3@ 111.0 58.2 113.5 90.6 110.3 107.4 58.6 26.3 30.8 17.2

note: *** p<0.01, ** p<0.05, * p=<0.1.

1/ As defined in Laeven and VValencia (2010). The dependent variable takes a value of unity if there is a crisis and zero otherwise.

2/ Moody's Bank Financial Strength Rating (BFSR): weighted average of the financial strength ratings of the individual banks in the country that are rated by Moody's. The
composite letter rating is mapped into a numerical index with higher values assigned to lower ratings and vice versa.

3/ 360-day annualized standard deviation of the daily return on the national stock market index.

4/ The International Country Risk Guide (ICRG) sovereign financial risk rating measures a country’s abi

values indicate high risk and vice versa.

5/ The banking system median default probability as measured by MKMV's 1l-year Expected Default Frequency (EDF).

6/ Two-step Heckman estimation of models (1), (3). (5). (7). (9). The decision to produce a FSR is modeled in a first-stage Heckman selection model as a function of the
DP per capita, bank credit to GDP, and the total number of published FSRs. The second-stage modeling of the relationship

incidence of past banking crises in the country

between financial stability and FSR publication include the Heckman correction (lambda) for sample selection bias.

7/ Weighted average of the 6 governance indicators defined in Kaufman, Kraay and Mastruzzi (2010), which cover 6 aspects of governane: woice and accountabi

stability, government effectiveness, regulatory quality, rule of law and control of corruption. Higher values indicate better governance.

8/ Lambda (inverse of Mills' ratio) =f(x)/F(x), where f(x) is the pdf and F(x) is the cdf. The ratio is derived in the first-stage estimation of the Heckman selection model.

9/ Takes a value of unity if the country published a financial stability report that year and zero otherwise.

10/ Weighted average of the quality ratings of the FSR elements and characteristics.
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Although potential endogeneity problems are mitigated by the use of a panel model with
lagged regressors, the analysis may have not controlled reliably for reverse causality or
common shocks. For example, the financial stability variables and the FSR quality index
could move together because they respond to a common shock. Although such problems
could be in principle addressed using instrumental variables, finding the right instrument
is difficult. Moreover, most instruments would be time-invariant, which would sacrifice

the time dimension of the analysis.

3.4.5 Sensitivity tests

As a robustness check, we extend the analysis in two directions. First, we expand the
sample to include 25 countries that started publishing FSRs between 2006 and 2008. We
rate all their FSR issues using the same methodology. These countries were not included
previously since they did not have a long "track record’ to assess their consistency over
time. However, countries that started publishing reports after 2008 are not included

because of insufficient observations.>

Next, we control for cross-country differences in the quality of banking supervision.
Banking supervision aims to promote financial stability by enforcing financial regulations
and safeguarding the soundness of individual institutions. Countries with well-supervised

banking systems may have higher-quality FSRs because they have better capabilities to

>*Albania, Armenia, Bahrain, Bangladesh, Belarus, Bolivia, Bosnia, Cape Verde, El Salvador, Georgia,
Greece, Jamaica, Kazakhstan, Lithuania, Luxembourg, Macedonia, Malaysia, Malta, Mauritius, Mexico,
Namibia, Pakistan, Romania, Serbia, and Taiwan.
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conduct such analysis. If banking supervision matters, omitting this variable would

induce estimation bias.

Despite their similar ultimate objective of limiting financial instability, banking
supervision and FSRs typically differ in their approach. While banking supervision is
generally concerned with the soundness of individual institutions, FSRs monitor systemic
risk. Thus, in their analysis, FSRs tend to examine risks not only from individual
institutions, but also from the macroeconomic environment, financial interconnectedness,
and system-wide balance sheet weaknesses, which can disrupt the normal functioning of

the entire financial system.

We use IMF country assessments of compliance with the Basel Core Principles for
Effective Banking Supervision (BCP) to derive our measure of quality of banking
supervision. Such assessments were carried out under the IMF-World Bank Financial
Sector Assessment Program (FSAP) for more than two-thirds of the IMF’s 185 members.
The assessments provide broadly comparable information about the quality of banking
supervision in countries assessed by FSAP. Since we need a measure of banking
supervision that is exogenous to the global crisis, we use BCP assessments that were

completed prior to 2008.%°

> Only in a few cases we had to use assessments that were carried out after the start of the crisis since prior
assessments were not available. These assessments were, however, of countries that were relatively
unaffected by the crisis and thus less likely to have seen large changes as a result of the crisis (e.g., China,
Malaysia).
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The BCP is an international standard that contains 25 core principles, which have been
universally accepted as a benchmark for evaluating the quality of banking supervision
(see Appendix IV for more details). The principles pertain to four broad areas of
supervision such as regulatory governance, prudential framework, regulatory practices,
and financial integrity and safety nets. The BCP assessors use a common methodology
(see Bank for International Settlements, 2006). Countries’ principle-by-principle
compliance is assessed using four rating categories — compliant, largely compliant,

materially noncompliant, and noncompliant.

To use the BCP assessments for quantitative analysis, we convert the ratings into
numerical values following the methodology in Cihak and Tieman (2008). We use a 4-
point scale, with ‘4’ corresponding to ‘compliant’ and ‘1’ —to ‘noncompliant’. Finally,
we transform the average numeric score in a percentage that measures actual compliance
relative to full compliance. For example, 67 percent average compliance is equivalent to
a ‘largely compliant’ overall rating, while 33 percent average compliance —to a

‘materially noncompliant’ rating.

BCP assessments are useful for our analysis since they measure the degree of de facto
implementation of the regulatory standard, instead of de jure quality of regulation (Cihak
and Tieman, 2008). Therefore, the BCP ratings differ from measures of regulatory

quality. The ratings are also different from the regulatory component of the governance
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index included in the regression model, which is a broad survey-based indicator of the

quality of regulation in general, not specifically of banking regulation.

The new regression estimates, based on this extended specification, are consistent with
our baseline findings (Table 3.2).>® The analysis suggests that publishing FSRs per se
does not lead to more stable financial environments. However, the FSR quality rating is
statistically significant and correctly signed in the specifications with systemic banking
crises, Moody’s BFSR, and stock market volatility, even after we control for the quality

of banking supervision.

We find little evidence of an empirical link between BCP compliance and financial
stability. The BCP rating enters significantly only in the specification with Moody's
BFSR rating when the FSR quality rating is not included in the model. However,
controlling for the level of BCP compliance reduces the shift in the predicted crisis
probabilities associated with moving from the highest to the lowest FSR quality rating

from 0.22 to 0.16.

*® |n the regressions with the zero/one dummy for FSR publication the use of the BCP rating somewhat
reduces the number of observations because it is available only for a subsample of the 132 countries
included in the analysis.
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Table 3.2 Summary Regression Results: Full Sample

(Estimation period: 2000—2009)

Banking crisis 1/ Moody's BSFS rating Stock market volatility 3/ Sovereign risk rating 4/ MKMV's EDF 5/
(probit model) 2/ (GLS panel) (GLS panel) (GLS panel) (GLS panel)
(€] == (€] “ () (O] @ (€] () (10
Control variables:
M2 to reserves (t-1) O.007*** 0O.006** 0.000 -0.000 0.012 0.019*** -0.001 0.005 0O.001 0O.001
(0.002) (0.003) (0.000) (0.000) (0.013) (0.005) (0.004) (0.004) (0.001) (0.001)
Depreciation 0.027** 0.033* 0.001 0O.000 0.407*** 0.523*** -0.016 -0.014 0.014* 0.014*
(0.013) (0.018) (0.001) (0.001) (0.065) (0.088) (0.015) (0.019) (0.007) (0.008)
Real GDP growth (t-1) -0.048 -0.018 -0.002 -0.000 -0.7A47*** -0.755** -0.025 -0.153* 0.036 -0.011
(0.038) (0.069) (0.003) (0.003) ©.222) (0.314) (0.051) (0.082) (0.029) (0.038)
f)'o""th of private credit over GDP (t- 0.940**  2.a47%* 0.074* o.058 _a.e58 3.135  -3.231%*= _1.144a -0.207 _0.083
(0.4a64) (©.728) (0.045) (0.04a6) (3.174) (3.888) (1.165) 1.252) (0.206) (0.255)
Credit-to-deposit ratio (t-1) 1.3049*** 1.858*** O.101*** 0O.102*** 2.054 7 .596*** -3.398*** -4.143*** -0.324 -0.065
(0.352) (0.440) (0.033) (0.030) (2.44a7) (2.283) (0.842) (0.959) (0.204) (0.210)
Cost-to-income ratio (t-1) 1.667*** 1.471** 0.026 0.053 6.496** 3.360 -0.008 -1.314 -0.041 -0.339
(0.529) (0.697) (0.035) (0.040) (2.596) (3.942) (0.735) (0.838) (0.259) (©0.311)
Governance index (t-1) 6/ -0.862** -0.690* -0.143*** -0.184*** -6.946*** -5.336*** 0.591 0.807 -0.4549*** -0.345**
(0.346) (0.405) (0.031) (0.027) (2.001) (1.915) (©.779) (0.936) (©0.171) (©.145)
Basel Core Principles rating 7/ 0.002 O0.010 -0.002*** -0.001 -0.066 -0.110 0.029 0.007 -0.002 oO.oo0o8
(0.011) (0.016) (0.001) (0.001) (0.073) (0.087) (0.034) (0.04a2) (0.005) (0.005)
FSR variables:
FSR publication dummy 8/ -0.279 -0.031 0.282 0.050 0.051
(©0.281) (0.030) (1.520) 0.433) (0.128)
FSR composite quality rating 9/ -1.133*** -0.077** -3.978* 1.730 -0.124
(0.443) (0.035) (2.405) (1.140) (0.180)
Lambda (inverse of Mills' ratio) 10/ 1.290** O.179*** -12.718*** -3.647*** -1.226***
(0.659) (0.060) (3.019) (0.763) (0.368)
Constant -3.530** =4 172> 0.6049*** 0.840*** AA4.7A42%** 40.336*** A44.507***  39.601L*** 2.005*** 0.773
(1.438) (1.529) (©.123) (0.104) (7.906) (7.500) 2.727) (3.224) (0.701) (0.593)
Number of observations 503 249 186 139 335 223 a77z 246 153 115
R2 0.43 0.44 o.61 0.69 0.23 0.37 0.0 0.05 0.17 0o.21

note: *** p<0.01, ** p<0.05, * p<O.1.

1/ As defined in Laeven and VValencia (2010). The dependent variable takes a value of unity if there is a crisis and zero otherwise.

2/ Moody's Bank Financial Strength Rating (BFSR): weighted average of the financial strength ratings of the individual banks in the country that are rated by Moody's. The
composite letter rating is mapped into a numerical index with higher values assigned to lower ratings and vice versa.

3/ 360-day annualized standard deviation of the daily return on the national stock market index.
4/ The International Country Risk Guide (ICRG) sovereign financial risk rating measures a country’s ability to finance its official, commercial, and trade debt obligations. Low
values indicate high risk and vice versa.

5/ The banking system median default probability as measured by MKMV's l-year Expected Default Frequency (EDF).

6/ Weighted average of the 6 governance indicators defined in Kaufman, Kraay and Mastruzzi (2010), which cowver 6 aspects of governane: wice and accountability, political
stability, government effectiveness, regulatory quality, rule of law and control of corruption. Higher values indicate better governance.

7/ Summary rating of the principle-by-principle ratings of the BCP assessments in the IMF-World Bank FSAP.
8/ Takes a value of unity if the country published a financial stability report that year and zero otherwise.

9/ Weighted average of the quality ratings of the FSR elements and characteristics.

10/ Two-step Heckman estimation of models (1), (3). (5). (7). and (9). Lambda (inverse of Mills' ratio) =f(x)/F(x), where f(x) is the pdf and F(x) is the cdf.
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Our findings provide support to the argument that a macroprudential approach that aims
to identify systemic risks may be more effective in promoting financial stability than an
approach focused more narrowly on institutional weaknesses. These results are broadly
consistent with the findings in a recent study on the role of financial supervision in the
2007-08 crisis that argues for strengthening its macroprudential component (see
Masciandaro et. al., 2011). The results are also akin to the findings in Demirgii¢-Kunt and
Detragiache (2010) that the level of countries’ BCP compliance is a poor predictor of

exposure to systemic risk.

We carry out further robustness checks by fitting the model on each individual element
and characteristic in the ‘CCC framework’. The findings are consistent with prior
analysis. The individual FSR elements have the expected signs and are significant, at
least at the 10 percent level, in the specifications with systemic banking crises, Moody’s

BFSR, and stock market volatility (Chapter 3 Appendix V, Appendix Tables 3.6-3.10).

The impact of FSRs’ individual elements on the financial stability variables seems
broadly similar, but somewhat higher for the ‘data, assumptions and tools element’. To
assess the relative importance of the FSR elements and characteristics, we attempt to
estimate several elements jointly. For example, we add to the model (i) ‘aims,” ‘issues,’
and ‘tools’; (ii) ‘overall analysis’ and ‘structure;’ and (iii) ‘consistency,” ‘clarity,” and
‘coverage’. The individual elements are collinear by construction and some elements lose

significance when estimated jointly.
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3.5 Concluding remarks

The global financial crisis has renewed policymakers' interest in developing an effective
framework for financial stability. In many countries, the current framework includes the
central bank’s financial stability reports. To what extent and in what form these reports

should contribute to the new framework is an open question.

We have examined the experience with central banks’ financial stability reports around
the word using a combination of econometric analysis with more in-depth case studies.
Our case study analysis suggests that, despite some progress in recent years, there is still
room for improvement. A major drawback is that FSRs tend to lack a forward-looking
perspective and an interconnectedness view, thus making them less capable of assessing

systemic risk.

In the econometric analysis, we have found that publication of an FSR per se does not
have a robust empirical link to financial stability. But what seems to matter is the quality
of the FSR, in terms of its clarity, coverage, and consistency over time. We are finding

that higher-quality reports tend to be associated with more stable financial environments.

There is substantial scope for further research in this area. One interesting avenue for
research is to break down into more detail the channels by which higher FSR quality
promotes financial stability. It would be useful to know more specifically, for example, to

what extent the positive relationship is due to improved information in the market and
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stronger market discipline, to what extent it is due to the signals the FSR provides for

policymakers and regulators, and what is due to other factors.
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Chapter 3 Appendix I. List of FSRs Around the World (as of November 2012)

Jurisdiction FSR since 1/ Jurisdiction FSR since 1/
1 Albania 2007 46 Kenya 2004
2 Argentina 2004 47 Korea 2003
3 Australia 1999 48 Kosowo, Republic of 2010
4 Austria 2001 49 Kyrgyzstan 2004
5 Armenia 2007 50 Latvia 2003
6 Azerbaijan 2010 51 Lithuania 2006
7 Bahrain 2007 52 Luxembourg 2/ 2005
8 Bangladesh 2006 53 Macao, SAR 2005
9 Barbados 2011 54 Macedonia 2006
10 Belarus 2007 55 Malaysia 2006
11 Belgium 2002 56 Malta 2008
12 Bhutan 2006 57 Malawi 2011
13 Bolivia 2/ 2006 58 Mauritius 2008
14 Bosnia 2007 59 Mexico 2006
15 Botswana 2002 60 Namibia 2008
16 Brazil 2002 61 Netherlands 2004
17 Canada 2002 62 New Zealand 2004
18 Cape Verde 2008 63 Norway 1997
19 Chile 2004 64 Pakistan 2006
20 China, People's R. 2005 65 Paraguay 2/ 2009
21 Colombia 2002 66 Philippines 1999
22 Croatia 2005 67 Poland 2001
23 Czech Republic 2004 68 Portugal 2004
24 Denmark 2002 69 Qatar 2009
25 El salvador 2/ 2007 70 Romania 2006
26 Euro Area 2004 71 Russia 2001
27 Estonia 2003 72 Rwanda 2009
28 Finland 2003 73 Serbia 2005
29 France 3/ 2002 74 Seychelles 2009
30 Germany 2004 75 Singapore 2003
31 Georgia 2006 76 Slovak Republic 2003
32 Ghana 2005 77 Slovenia 2004
33 Greece 2004 78 South Africa 2004
34 Hungary 2000 79 Spain 2002
35 Hong Kong SAR 2003 80 Sri Lanka 2004
36 Iceland 2000 81 Sweden 1997
37 India 2010 82 Switzerland 2003
38 Indonesia 2003 83 Taiwan 2008
39 Ireland 3/ 2000 84 Tanzania 2010
40 Israel 3/ 2003 85 Trinidad and Tobago 2010
41 Italy 2010 86 Turkey 2005
42 Jamaica 2005 87 Uganda 2009
43 Japan 2005 88 United Kingdom 1996
44 Jordan 2010 89 United States 4/ 2011
45 Kazakhstan 2006

Source: Authors, based on information from the relevant websites.

1/ FSR has been publicly available for that jurisdiction since that year.

2/ Online version in Spanish and French, respectively.

3/ FSR publication discontinued / relevant issues cowered in another publication.
4/ FSR published by a body different from the central bank.
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Chapter 3 Appendix Il. Good Practices in FSRs

Table 3.3 FSRs: Clarity, Consistency, and Coverage

Clarity Consistency Coverage

A. Aims Al. The aims of the | A3.The definition of A5. The definition of financial
report should be financial stability should | stability should cover both the
clearly indicated be a standard part of absence of a crisis and resilience to
(3 percent). the report, presented a crisis (3 percent).

A2. The definition | consistently across A6. Financial stability should be
of financial stability | reéPorts (3 percent). defined both in general terms and in
should be clearly A4. The statement of operational terms (3 percent).
indicated aims should be a A7. The aims of the report should
(3 percent). standard part of the be comprehensive (3 percent).
report, presented
consistently across
reports (3 percent).

B. Overall B1. The overall B2. The overall B3. There should be a clear link

assessment assessment should | assessment should be | between the assessments over
be presented linked to the remainder | time, making it clear where the main
clearly and in of the FSR (5 percent). | changes took place (5 percent).
candid terms B4. The overall assessment should
(S percent). cover the key topics (5 percent).

C. Issues C1. The report C2. The coverage of C3. The coverage of the financial
should clearly issues should be system should be sufficiently
identify the main consistent across the comprehensive. FSRs typically
macro-relevant reports (6 percent). cover the banking system in the
stability issues greatest depth, but nonbank
(5 percent). financial system and payment

infrastructure issues are typically
also covered. When some issues
are not covered, the lack of
coverage should be indicated and
justified (6 percent).

D. Data, D1. It should be D4. The results should D5. The report should use

Assumptions, | clear what data are | be presented in a available data, including those on

and Tools used to arrive at consistent way across | individual institutions (5 percent).

the results
presented in the
report (5 percent).

D2. It should be
clear what
assumptions are
being used to arrive
at the results
presented in the
report (5 percent).

D3. It should be
clear what
methodological

reports. (5 percent).

D6. The report should use the
available tools (5 percent).
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tools are used to
arrive at the results
presented in the
report (5 percent).

E. Structure
and other
features

El. The structure
of the report should
be easy to follow
(2 percent).

E2. Other features
of the report (e.g.,
its length,
frequency, timing,
public availability,
and links to other
central bank
reports) should be
designed to support
its clarity

(2 percent).

E3. The structure of the

report should be
consistent across time
to make it easier to
follow for repeat users
(2 percent).

E4. The other features
of the report should be
designed to support its
consistency
(2 percent).

E5. The structure of the report
should allow coverage of the key
topics (2 percent).

E6. The other features of the report
should be designed to support its
coverage (2 percent).

Source: Cihak (2006), based loosely on Fracasso, Genberg, and Wyplosz (2003).

Notes: For a more detailed description and explanation of the CCC framework, see Appendix II.
One of the possible uses of the framework is to grade FSRs’ consistency with the proposed ‘good
practices.” The weights are chosen so that they are distributed evenly across the three Cs, and
approximately evenly across the five elements, with less weight on the ‘other’ elements, and
ensuring that the weights add up to 100 percent. Sensitivity checks suggest that the overall
grading and the associated results are rather robust with respect to changes in the individual

weights.
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This appendix provides additional information on the good practices for financial
stability reports proposed in Cihak (2006), based on the earlier framework used by
Fracasso, Genberg, and Wyplosz (2003) to assess ‘quality’ of inflation reports. In this
‘CCC framework’, each FSR is decomposed into five main elements: (A) aims, (B) the
overall assessment presented in the report, (C) the issues that are covered, (D) the data,
assumptions, and tools that are being used, and (E) other features such as the reports’
structure. For each of these five elements, the framework focuses on three characteristics:

clarity, consistency, and coverage.

The text below provides, for each of the five elements, a specific description of what is
considered good practice in this framework. To facilitate aggregation of the individual
grades, the descriptions of good practices below are accompanied by the proposed

weights of the individual practices in the overall (composite) grading.

A. Reasons, Aims, Objectives

Al. The aims of the report should be clearly indicated. Clarifying the aims helps the
reader, and in particular a first-time reader, to understand why certain topics are

covered or omitted in the FSR (3 percent).

A2. The definition of financial stability should be clearly indicated. Clarifying the
definition of financial stability helps the reader, and in particular a first-time reader,

to understand the FSR’s statements on financial stability (3 percent).
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A3.

A4,

A5.

AG.

The definition of financial stability should be a standard part of the report,
presented consistently across reports. Ideally, the definition should be placed in a
conspicuous place, where it can be easily found, such as a box on the inside cover or

in the introduction (3 percent).

The statement of aims should be a standard part of the report, presented
consistently across reports. Ideally, the statement of aims should be placed in a
conspicuous place, where it can be easily found, such as a box on the inside cover or

in the introduction (3 percent).

The definition of financial stability should cover both the absence of a crisis and
resilience to a crisis. Defining financial stability only in terms of financial crises
leads to FSRs that are too narrowly focused and may overlook important
vulnerabilities. The definition may cover also other issues (such as the absence of

asset price bubbles) if it does not hamper the clarity of the definition (3 percent).

Financial stability should be defined both in general terms and in operational
terms. The general definition of financial stability should be accompanied by an
"operational definition of financial stability" highlighting the key indicators (and
other information). Coming up with such an operational definition is challenging,
and it is a process that may need to be repeated as the system evolves. However,
having such an operational definition is very important internally, to help determine
the scope of financial stability analysis and hence resource allocation, to facilitate

analytical modeling, to motivate the FSRs, and to guide the reports’ authors. It
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AT.

would also be important externally, to be better able to communicate the key

findings to the reader (3 percent).

The aims of the report should be comprehensive. Ideally, the aims should include (i)
informing stakeholders of potential financial stability risks and ways to mitigate
them; (ii) encouraging informed debate on financial stability issues; (iii) serving as
an accountability instrument; and (iv) helping to provide information that major
participants in the financial industry may use as part of the input into their own risk

assessment procedures (3 percent).

B. Assessments

B1.

B2.

The overall assessment should be presented clearly and in candid terms. The whole
report, and especially the assessment, should be clearly written. The main findings
should be highlighted. The reader should not be required to "read between the lines"
(5 percent).

The overall assessment should be linked to the remainder of the FSR. The overall
assessment should put together the various pieces of analysis presented in the report,
and present an overall picture of the main exposures and risks. The picture should
be comprehensive, i.e., if the underlying analysis, such as stress tests, indicates an
increase in an important source of risk, this should be recognized in the main
conclusions. The overall assessment should be forward looking (i.e., discuss future
trends, risks, vulnerabilities) rather than backward looking (i.e., focusing on past

trends and developments) (5 percent).
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B3. There should be a clear link between the assessments over time, making it clear
where the main changes took place. The FSR should indicate how the main risks
and exposures evolved since the last FSR (typically six months or a year). This can
be facilitated by having a summary statement in each section (e.g., in a small box at
the end of each section) highlighting the main changes (5 percent).

B4. The overall assessment should cover the key topics. All significant risks and
exposures should be reflected in the assessment. No major potential risk should be
omitted. The report should not dodge complex but important issues. This may be a
challenging principle in relation to politically sensitive risks, such as those relating
to government defaults. However, the political sensitivity can be at least partly
addressed by using standardized approaches, e.g., stress testing every time for a

downgrade in the sovereign rating by a notch (5 percent).

C. Coverage of Issues in FSRs

C1. The report should clearly identify the main macro-relevant stability issues. The
report should distinguish issues that have a wider systemic impact. Those issues
should be covered in the overall assessment and analyzed in some depth. In most
financial systems, the banking system is the sub-sector that is the most systemically
relevant, and therefore is covered in more depth than other components of the

financial sector (6 percent).
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C2.

Cs.

The coverage of issues should be consistent across the reports. When an issue is
identified in one report, the next report should follow up on the issue, or at least

indicate why the issue is not covered this time (6 percent).

The coverage of the financial system should be sufficiently comprehensive. FSRs
typically cover the banking system in the greatest depth, but nonbank financial
system and payment infrastructure issues are typically also covered. When some
issues are not covered, the lack of coverage should be indicated and justified (6

percent).

D. Data, Assumptions, and Tools Used by FSRs

D1.

D2.

It should be clear what data are used to arrive at the results presented in the report.
A cut-off date for the report should be mentioned, ideally on the inside cover page.
The underlying data should be made available (with the possible exception of the
individual institution data that are subject to confidentiality restrictions), ideally in a
supplementary electronic file. When the report presents data in charts and tables,
there should be a clear link between the text on the one hand and the charts and

tables on the other hand (5 percent).

It should be clear what assumptions are being used to arrive at the results presented
in the report. Presenting the assumptions is an important part of the report’s

transparency and credibility. The assumptions should be justified (5 percent).
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D3.

D4.

D5.

D6.

It should be clear what methodological tools are used to arrive at the results
presented in the report. In particular, findings based on a full-fledged analysis of
detailed information should be distinguished from those based on anecdotal or
partial evidence; results based on data for individual institutions should be

distinguished from those based only on aggregate data (5 percent).

The results should be presented in a consistent way across reports. Presenting
results in a consistent way will facilitate comparisons across time. In particular,
assumptions of stress tests should be consistent in time. Also, the time horizon over

which the report carries out the analysis should be standardized (5 percent).

The report should use available data, including those on individual institutions.
Omitting data from analysis can result in serious shortcomings. For example,
analyzing only data on solvency and disregarding liquidity information can lead to
overlooking important risks. Also, using only aggregate data can result in biased
results: if exposures are concentrated in weak institutions or borrowers, the results
are going to be much worse than if the same exposures are concentrated in strong
institutions or borrowers. When important data are missing, this should be clearly

identified in the report (5 percent).

The report should use the available tools. The report should combine available
quantitative tools (e.g., soundness indicators, stress tests, market-based indicators,
early warning system results) and qualitative tools (e.g., information on the
regulatory framework, qualitative supervisory information, reviews of market

participants) to allow for a forward-looking assessment of financial stability. For
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example, stress tests should be used to assess resilience of systems to shocks. If
market-based indicators provide useful information that is not contained in
supervisory data, they should be analyzed. If a supervisory early warning system
provides useful information that is not contained in stress tests and market-based
indicators, its results should be presented, subject to confidentiality restrictions (5

percent).

E. Structure and Other Features of FSRs

El.

E2.

The structure of the report should be easy to follow. The underlying logic (or the
"theme" that links the sections) should be explained to the reader and should provide
evidence of an integrated approach to financial sector stability. In some cases, the
publishers may find a need for another publication that is less technical than the
FSR (more "populist™) and better able to explain the central bank’s financial

stability role to the general public (2 percent).

Other features of the report—such as its length, frequency, timing, public
availability, and links to other central bank reports—should be designed to support
its clarity. The report and the underlying data should be prominently displayed on
the central bank’s website, and be easy to find and download. The links and
demarcation lines between the report and other central bank publications (e.g., an
inflation report or a payment system report) should be clear, providing evidence of
an integrated central bank approach; overlaps should be kept to a minimum. There

should be a comprehensive communications strategy underlying the FSR, including
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E3.

E4.

E5.

EG6.

the links to other publications by the central bank and other public bodies (e.g., a

separate supervisory agency) (2 percent).

The structure of the report should be consistent across time to make it easier to
follow for repeat users. In particular, if the report includes ad-hoc articles varying
from issue to issue (e.g., under the heading of "Special Reports™ or "Selected
Issues), it should clearly distinguish the "core analysis," which is consistent across
the reports. To make the "core™ accessible and consistent, the editors may have to be
ruthless in excluding discussion of interesting but peripheral issues from the core (2

percent).

The other features of the report should be designed to support its consistency. In
particular, the report should have a well-known, regular, and predictable timetable.

The past reports should be available on the website for comparison (2 percent).

The structure of the report should allow covering of the key topics. In particular, the
FSR should be able to pull together the key messages emerging from the various
sub-sectors (e.g., banking, insurance and pensions, and securities markets). The
report should not be written using a "silo approach™ covering each sub-sector

separately; if there are cross-cutting topics, those should be identified (2 percent).

The other features of the report should be designed to support its coverage. For
example, to be credible, the FSR needs to be up to date, which has implications for

the report’s timing (2 percent).
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Chapter 3 Appendix I11. Description of Data Sources and Transformations

Financial stability variables

Systemic banking crisis dummy: takes unity if there was a banking crisis in that year

and zero otherwise. Source: Laeven and Valencia (2010).

Moody's Bank Financial Strength Ratings (BFSR): weighted average of the financial
strength ratings of the banks in the country that are rated by Moody’s. The letter
ratings of each banking system (which are weighted by Moodys by the banks’ total
assets) are mapped into numerical values, with higher values assigned to lower
ratings. This numerical score is divided by the maximum possible numerical score.
The ratio measures the banking system's strength relative to the maximum strength.

Source: Moody’s and authors’ calculations.

Stock market volatility: a measure of the risk of price moves calculated from the
standard deviation of day-to-day logarithmic historical price changes. The 360-day
price volatility equals the annualized standard deviation of the relative price change

for the 360 most recent trading days’ closing price. Source: Bloomberg.

ICRG Financial Risk Rating: a measure of a country's ability to finance its official,
commercial and trade obligations. Risk points are assessed for each of the component
factors of foreign debt as a percentage of GDP, foreign debt service as a percentage of
exports of goods and services (XGS), current account as a percentage of XGS, net

liquidity as months of import cover, and exchange rate stability. Lower values
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indicate higher risk and vice versa. Source: The PRS Group International Country

Risk Guide.

e Moody's median banking system EDF: the banking system median default probability
measured by MKMV's Expected Default Frequency (EDF) over a 1 year forward-

looking horizon. Source: Moody’s KMV Creditedge database.

Control variables
e The ratio of broad money to foreign exchange reserves. Source: IMF World

Economic Outlook and authors’ calculations.

e Depreciation: annual percent change in the bilateral exchange rate against the U.S.

dollar. Source: IMF World Economic Outlook and authors’ calculations.

e Real GDP growth: annual percent change in real GDP. Source: IMF World Economic

Outlook and authors’ calculations.

e Percentage change in the ratio of private credit by deposit money banks to GDP.

Source: Beck, Demirgli¢-Kunt, and Levine (2010).

e Nominal GDP per capita in US dollars: Source: IMF’s World Economic Outlook

(WEO).

o Credit- to-deposit ratio: private credit by deposit money banks as a percentage of
demand, time and saving deposits in deposit money banks. Source: Beck, Demirglc-

Kunt, and Levine (2010).
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Credit- to-GDP ratio: private credit by deposit money banks as a percentage of

nominal GDP. Source: Beck, Demirgu¢-Kunt, and Levine (2010).

Cost-to-income ratio: Banks’ operating costs divided by operating income. Source:

Beck, Demirguc-Kunt, and Levine (2010).

Governance index: a weighted average of the governance indicators produced by
Kaufmann, Kraay and Mastruzzi (see Kaufmann, Kraay and Mastruzzi, 2010). The
indicators measure six dimensions of governance: voice and accountability, political
stability and absence of violence/terrorism, government effectiveness, regulatory
quality, rule of law, and control of corruption. The aggregate indicators are based on
several hundred individual underlying variables, taken from a wide variety of data
sources. The indicators in the composite index have the following weights — 5 percent
for voice and accountability and political stability, 10 percent for government
effectiveness, rule of law and control of corruption, and 60 percent for regulatory

quality.

Basel Core Principles rating: a numerical index of compliance with the 25 Basel
Core Principles for Effective Banking Supervision assessed under the IMF-World
Bank FSAP. The four letter ratings (compliant, largely compliant, materially
noncompliant, and noncompliant) are converted into numeric values on a 4-point
scale. The average numeric score is converted into a percentage that measures the
degree of compliance relative to full (100 percent) compliance. Source: Detailed BCP
Assessments, authors’ calculations.
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Chapter 3 Appendix V. Basel Core Principles for Effective Banking Supervision

(BCP)

Principle No. Topic

Component

=

O oO~NOULAWN

Objectives, Autonomy, Powers, And Resource regulatory governance

Permissible Activities
Licensing Criteria
Ownership
Investment Criteria
Capital Adequacy
Credit Policies

Loan Evaluation and Loan-Loss Provisioning

Large Exposure Limits
Connected Lending

Country Risk

Market Risks

Other Risks

Internal Control and Audit

Money Laundering

On-Site and Off-Site Supervision
Bank Management Contact
Off-Site Supervision

Validation of Supervisory Information

Consolidated Supervision
Accounting Standards
Remedial Measures

Globally Consolidated Supervision

Host Country Supervision

prudential framework
prudential framework
prudential framework
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
regulatory practices
financial integrity and safety nets
prudential framework
prudential framework
prudential framework
regulatory governance
prudential framework
financial integrity and safety nets
prudential framework
prudential framework
prudential framework

Supervision Over Foreign Banks' Establishmer prudential framework

Source: Cihak and Tieman (2008) and IMF (2004).
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Chapter 3 Appendix V. Robustness Tests

Table 3.4 Probability of a Banking Crisis (Probit model)

(Estimation period: 2000-2009)

Dependent variable: Probabi

ity of a banking crisis 1/

[&5) (=] ()] “ (&) 6) ) @ © 10y @iy a2y
Control variables:
M2 to reserves (t-1) 0.006** 0.006** 0.005* 0.006** 0.009*** 0.007*** 0.005** 0.006** 0.006** 0.008** 0.007** 0.006*
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.003) (0.003)
Depreciation 0.033* 0.032* 0.032* 0.032* 0.032* 0.031* 0.032* 0.033* 0.033* 0.024 0.030 0.032*
(0.018) (0.017) (0.017) (0.019) (0.018) (0.017) (0.018) (0.018) (0.017) (0.019) (0.019) (0.017)
Real GDP growth (t-1) -0.018 0.004 -0.001 -0.054 -0.018 0.000 -0.024 -0.022 -0.004 -0.031 -0.066 -0.006
(0.069) (0.066) (0.066) (0.074) (0.069) (0.067) (0.070) (0.070) (0.066) (0.079) (©.077) (0.068)
Growth of private credit over GDP (t-1) 2.a47%x* 1.759%%* 1.824%%~ 2.842%%* 2. 711w 1.967% 2.507*** 2.554%%* 2.2131%%* 2.546%** 2.909%** 2.062%**
(0.728) (0.598) (0.617) (0.764) (0.7a8) (0.653) (0.733) (0.751) (0.700) (0.830) ©.774) (0.676)
Credit to deposit ratio (t-1) 1.858*** 1.890%** 1.839%* 1.868%* 1.788%* 1.766%* 1.893%* 1.855%** 1.806*** 2.158*** 1.832% 1.795%**
(0.440) (0.437) (0.430) (0.457) (0.440) (0.423) (0.4a46) (0.439) (0.429) (0.a89) (0.463) (0.428)
Cost-to-income ratio (t-1) 1.a71e 1.228* 1.355%* 1.622%* 1.596** 1.450** 1.a76** 1.514% 1.399** 1.509* 1.756%* 1.a549%*
(0.697) (0.638) (0.657) (0.762) (0.724) (0.658) (0.713) (0.716) (0.654) (0.868) (0.795) (©.672)
Governance index (t-1) 2/ -0.690* -0.678* -0.551 -0.897** -0.663* -0.644 -0.701* -0.724* -0.6a7* -o.888* -0.905* -0.592
(0.405) (0.393) (0.407) (0.442) (0.4a01) (0.393) (0.a06) (0.a14) (0.394) (0.4a63) (0.462) (0.403)
Basel Core Principles rating 3/ o.o010 0.007 o0.006 0.012 o.oo08 0.007 o.cos 0.009 o.011 -0.012 o.010 o.o08
(0.016) (0.015) (0.016) (0.018) (0.017) (0.015) (0.017) (0.017) (0.016) (0.021) (0.018) (0.016)
FSR quality ratings:
Composite quality rating 4/ -1.133%*
(0.443)
Aims -0.373 0.400
(©0.228) (©.342)
Overall analysis -0.570 -0.344a
(0.356) (0.434)
Issues ~1.242%x -1.654**
(0.386) (0.804)
Tools -1.654*** -0.017
(0.536) (0.935)
Structure -0.778* -0.526
(0.457) (0.564)
Clarity -1.226%%* -2.366
(0.455) (3.082)
Consistency 1.7 -2.335
(0.411) (2.670)
Coverage -0.864* 4.097**
(0.4a64) @@.763)
Constant —A. 172 -5.474%x ~a.9agxx -3.803** -2.973* -4.373*xx -3.904** -4.378%** -4.522%%* -5.320%* -3.425* -4.320%%*
(1.529) (1.431) 1.a475) (1.597) (1.645) (1.620) (1.565) (1.525) (1.511) (2.118) (.761) .617)
Number of observations 249 249 249 249 249 249 249 249 249 249 249 249
R2 o.44a o.az 0.4z o.a8 o.46 0.4z 0.45 0.45 0.4z o.49 o.a9 0.4z
Model >2 70.25 65.97 65.76 75.40 72.93 65.98 71.15 71.65 66.66 77.9a 76.85 66.61

note: *** p<0.01, ** p<0.05, * p<0.1.

1/ As defined in Laeven and Valencia (2010). The dependent variable takes a value of unity if there is a crisis and zero otherwise.

2/ Weighted average of the 6 governance indicators produced by Kaufman, Kraay and Mastruzz
quality, rule of law and control of corruption. Higher values indicate higher level of governance.

which cover wice and accountal

3/ Weighted average of the principle-by-principle ratings in the IMF-World Bank detailed BCP assessments under the FSAP.
4/ Weighted average of the ratings of the individual elements and characteristics.
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Table 3.5 Moody's Bank Financial Strength Rating (GLS panel model)

(Estimation period: 2000—2009)

Dependent variable: Moody's BFSR 1/

@ (&) () “) (&) ) @) @) ) 1o [€=5] [€2=3]
Control variables:
M2 to reserves (t-1) -0.000 0.000 -0.000 -0.000 0.000 0.000 -0.000 0.000 -0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Depreciation 0.000 -0.000 0.000 0.000 -0.000 -0.000 0.000 0.000 0.000 0.000 -0.000 -0.000
(0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Real GDP growth (t-1) -0.000 -0.000 -0.000 -0.001 -0.001 -0.001 -0.000 -0.000 -0.000 -0.000 -0.001 -0.000
(0.000) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Growth of private credit over GDP (t-1) o.0s8 0.007 o0.029 0.100** o0.056 o0.061 0.055 0.047 0.067 o.o68 0.069 0.055
(0.000) (0.043) (0.043) (0.044) (0.045) (0.044) (0.046) (0.045) (0.046) (0.047) (0.043) (0.044)
Credit-to-deposit ratio (t-1) 0.102%** 0.102%** 0.106*** 0.095*** 0.097*** 0.101%** 0.102%** 0.103*** 0.098*** 0.097*** 0.098*** 0.104%**
(0.000) (0.031) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030) (0.031) (0.028) (0.030)
Cost-to-income ratio (t-1) 0.053 0.041 0.043 0.082%* 0.053 0.072* 0.051 0.053 0.053 0.054 0.103%** o.oe8
(0.000) (0.041) (0.041) (0.039) (0.041) (0.041) (0.041) (0.041) (0.040) (0.041) (0.040) (0.042)
Governance index (t-1) 2/ 0.184%** -0.192%** -0.185%** -0.185%** ~0.185*** —0.184***  -0.186*** —0.188***  _0.179***  -0.180***  -0.191***  -0.182***
(0.000) (0.027) (0.027) (0.026) (0.027) (0.027) (0.027) (0.027) (0.027) (0.028) (0.025) (0.027)
Basel Core Principles rating 3/ -0.001 -0.002 -0.002 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002 -0.002* -0.001
(0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
FSR quality ratings:
Composite quality rating 4/ -0.077**
(0.035)
Aims 0.002 0.059***
(0.019) (0.021)
Overall analysis -0.043 -0.011
(0.027) (0.031)
Issues -0.101*** —0.171x
(0.024) (0.038)
Tools -0.093** 0.074
(0.043) (0.061)
Structure -0.101%** -0.088**
(0.038) (0.044)
Clarity -0.074** 0.020
(0.036) (0.118)
Consistency -0.059** -0.010
(0.030) (0.086)
Coverage -0.087** -0.095
(0.035) (0.069)
Constant 0.840*** O.724%** O.784*** 0.899*** 0.879%** 0.906*** 0.838*** 0.793%** 0.881%** 0.878*** 0.832%** 0.894***
(0.104) (0.094) (0.098) (0.098) (0.115) (0.114) (0.106) (0.097) (0.110) (0.121) (0.107) (0.111)
Number of obsenations 139 139 139 139 139 139 139 139 139 139 139 139
R2 o.e9 0.70 o0.69 0.70 0.70 0.70 0.69 0.69 o.69 0.69 o.76 0.70
Model > 124.24 118.95 126.71 139.32 124.88 123.39 122.71 122.67 126.72 123.23 172.65 129.92

note: *** p<0.01, ** p<0.05, * p<O0.1.

1/ Moody's Bank Financial Strength Rating (BSFS): a weighted average of the financial strength ratings of the individual banks that are rated by Moody's in the country. The individual bank
ratings are weighted in the composite rating by the banks' total assets and the composite letter rating is mapped into a numerical index with higher values assigned to lower ratings and vice
versa. Thus, higher index values imply more fragile banking systems.

2/ Weighted average of the 6 governance indicators produced by Kaufman, Kraay and Mastruzzi, which cover woice and accountability, political stability, government effectiveness, regulatory
quality, rule of law and control of corruption. Higher values indicate better governance.

3/ Weighted average of the principle-by-principle ratings in the IMF-World Bank detailed BCP assessments under the FSAP.
4/ weighted average of the ratings of the individual elements and characteristics.
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Table 3.6 Stock Market Volatility (GLS panel)

(Estimation period: 2000—2009)

Dependent variable: Stock market volatility 1/
@) ) ) ) o) 6) @) @) ) (10) a1 @a=)
Control variables:
M2 to reserves (t-1) 0.019*** 0.025*** 0.012* 0.020*** 0.0249*** 0.022%** 0.018*** 0.020*** 0.020*** 0.019*** 0.032*** 0.013
(0.005) (0.004) (0.007) (0.004) (0.003) (0.004) (0.005) (0.005) (0.005) (0.006) (0.005) (0.008)
Depreciation 0.523*** 0.529*** 0O.5249*** O.522%** 0.513*** 0.523*** O.522%** 0.529*** 0O.5249*** O.517*** 0O.505*** 0O.525***
(0.005) (0.088) (0.088) (0.089) (0.088) (0.088) (0.088) (0.088) (0.089) (0.087) (0.087) (0.089)
Real GDP growth (t-1) -0.755** -0.694** -0.788%** -0.768** -0.803** -0.756** -0.759%* -0.750** -0.7a3** -0.751%* -0.816%** -0.790**
(0.005) (0.302) (0.306) (0.316) (0.313) (0.313) (0.312) (0.315) (0.313) (0.310) (0.304) (0.311)
Growth of private credit over GDP (t-1) 3.135 -0.291 3.580 3.384 5.123 2.a70 3.305 2.801 2.677 2.706 3.783 3.613
(0.005) (3.455) (3.880) (3.982) (a.056) (3.963) (3.843) (3.818) (4.04a5) (4.04a1) (4.370) (3.962)
Credit-to-deposit ratio (t-1) 7.596%** 7.603*** 7. 714 7.aT7g 7.230%** 7.611% 7.697*** 7. 7525 7.363*** 8.307*** 6.8590*** 7.620%*
(0.005) (2.035) (2.370) (2.242) (2.478) (2.238) (2.304) (2.304) (2.233) (2.502) (2.372) (2.373)
Cost-to-income ratio (t-1) 3.360 2.751 3.285 3.730 4.201 3.891 3.458 3.427 3.101 3.615 4.871 3.402
(0.005) @.023) (3.718) “@.013) (3.863) “4.131) (3.921) (3.952) (3.978) (3.876) (3.844) @a.065)
Gowvernance index (t-1) 2/ 5.336%** -5.488*** -5.020*** -5.385*** -5.132*%** -5.156*** -5.384*** -5.388*** -5.286*** -5.704%** -4.843*** -4.9649***
(0.005) (2.084) @a.s21) (1.930) @.778) (1.931) (1.912) (1.919) (1.949) 1.973) (1.710) @a.788)
Basel Core Principles rating 3/ -0.110* -0.151* -0.109 -0.124 -0.081 -0.116 -0.111 -0.107 -0.120 -0.120 -0.102 -0.106
(0.005) (0.089) (0.088) (0.086) (0.086) (0.090) (0.087) (0.089) (0.086) (0.084) (0.083) (0.089)
FSR quality ratings:
Composite quality rating 4/ -3.978*
(2.405)
Aims 0.800 3.611**
(1.233) .547)
Owverall analysis -5.085* -4.745
(3.082) (3.755)
Issues -3.3249* 0.810
(1.888) (3.158)
Tools -9.047*** -14.183***
(3.136) (4.079)
Structure -4.357 -0.661
(3.012) (3.434)
Clarity -4.376* -11.732
(2.439) (14.680)
Consistency -3.438 2.181
(2.159) (10.385)
Cowverage -3.190 5.729
(2.595) ©6.777)
Constant 40.336%** 33. 724 A2 757 40.376%** 49.950%** a42.257*%* 41.025*** 38.300%** 40.188*** 39.128%** 55.033***  43.450%**
(7.500) (6.673) (8.404) (7.163) (7.079) (7.742) (7.278) (7.065) (8.671) (9.973) (6.251) (7.694)
Number of observations 223 223 223 223 223 223 223 223 223 223 223 223
R2 0.37 0.37 o.38 o.38 0.40 o.38 o.38 0.37 0.37 o.38 0.43 o.38
Model >Z 383.83 3a8.47 374.36 366.72 534.23 363.04 388.68 386.62 358.78 401.58 507.56 403.61

note: *** p=0.01, ** p<0.05, * p<0.1.

1/ 360-day stock market index volatility measured in standard deviations.

2/ Weighted average of the 6 governance indicators produced by Kaufman, Kraay and Mastruzzi,

rule of law and control of corruption. Higher values indicate better governance.
3/ Weighted average of the principle-by-principle ratings in the IMF-World Bank detailed BCP assessments under the FSAP.

4/ Weiaghted average of the ratings of the individual elements and characteristics.

which cover woice and accountability, political stability, government effectiveness, regulatory quality,
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Table 3.7 Sovereign Financial Risk Ratings (GLS panel)

(Estimation period: 2000—2009)

Dependent variable: ICRG Sowvereign financial risk rating 1/

) ) ) ) ) ) @ @) ) (10) (11) a2y
Control variables:
M2 to resenves (t-1) 0.005 0.005 0.005 0.005 0.004 0.004 0.005 0.005 0.005 0.005 0.005 0.005
(0.004a) (0.004) (0.004) (0.004a) (0.004a) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Depreciation -0.014 -0.017 -0.014 -0.013 -0.013 -0.013 -0.014 -0.014 -0.015 -0.014 -0.019 -0.014
(0.004) (0.020) (0.020) (0.019) (0.020) (0.020) (0.019) (0.020) (0.019) (0.020) (0.020) (0.020)
Real GDP growth (t-1) -0.153* -0.160* -0.153* -0.152* -0.157* -0.157* -0.154a* -0.153* -0.155* -0.158* -0.157* -0.155*
(0.004a) (0.082) (0.082) (0.082) (0.082) (0.083) (0.082) (0.082) (0.082) (0.082) (0.082) (0.082)
Growth of private credit over GDP (t-1) -1.144 -1.025 -0.779 -1.163 -0.664 -0.590 -1.096 -0.990 -1.206 -1.243 -1.102 -0.763
(0.004) (1.216) (1.207) (.2a2) (1.24a8) (1.222) (1.248) (1.241) (1.253) (1.262) (1.255) (1.231)
Credit-to-deposit ratio (t-1) ~4.143*** ~4.118*** —A4. 217> -4.082*** —4.13 3% —A. Q27 —4.143*** —4.155*** —4.113*** —4.022%** —4.1 2% —4.24a7 %%
(0.004) (0.958) (0.965) (0.956) (0.964) (0.963) (0.960) (0.960) (0.959) (0.968) (0.952) (0.970)
Cost-to-income ratio (t-1) -1.314 -1.225 -1.242 -1.370 -1.219 -1.229 -1.296 -1.300 -1.326 -1.307 -1.34a8 -1.2a8
(0.004) (0.833) (0.838) (0.841) (0.841) ©.847) (0.838) (0.840) 0.837) (0.840) (0.84a2) (0.846)
Governance index (t-1) 2/ 0.807 0.936 0.903 o0.824 1.003 1.024 0.825 0.907 0.731 0.723 0.957 0.945
(0.004) (0.919) (0.933) (0.922) (0.943) (0.938) (0.936) (©.927) (0.943) (0.962) (0.922) (0.949)
Basel Core Principles rating 3/ 0.007 0.010 0.015 0.013 0.019 0.022 0O.008 0.009 0.007 0O.008 0.022 0.016
(0.004a) (0.04a1) (0.041) (0.040) (0.04a2) (0.041) (0.042) (0.04a2) (0.04a1) (0.043) (0.04a2) (0.04a2)
FSR quality ratings:
Composite quality rating 4/ 1.730
(1.140)
Aims 1.0249* 0.723
(©.614) (0.690)
Ovwverall analysis 0.907 0.983
(0.823) (0.951)
Issues 1.407* 2.328*
(0.830) 1.352)
Tools 0.663 -3.019
(1.a22) (2.181)
Structure 0.479 -0.256
(1.265) (1.4a61)
Clarity 1.729 1.023
(1.193) (3.868)
Consistency 1.306 -0.028
(1.014) (2.943)
Coverage 1.785 1.815
(1.089) (2.284)
Constant 39.601*** A41.258*** 40.870*** 39.558*** 40.857*** 41.036*** 39.456*** 40.486*** 39.283*** 38.8491*** A42.290*** AL.27a***
(3.224) (2.867) (2.995) (3.136) (3.626) (3.637) (3.309) (3.047) (3.264) (3.665) (3.594) (3.670)
Number of observations 246 246 24a6 246 246 246 24a6 246 246 24a6 246 246
R2 0.05 0.05 0.05 o0.06 0.04a 0.04a 0.05 0.05 o0.05 0.05 o.o8 0.05
Model > 30.52 31.03 29.26 31.01 28.19 28.07 30.30 29.76 30.97 31.04 33.82 29.32

note: *** p<0.01, ** p<0.05, * p<O.1.
1/ The International Country Risk Guide (ICRG) sovereign financial risk rating measures a country’s ability to finance its official, commercial, and trade debt obligations. Lower values indicate
higher risk.

2/ weighted average of the 6 governance indicators produced by Kaufman, Kraay and Mastruzzi, which cover wice and accountability, political stability, government effectiveness, regulatory
quality, rule of law and control of corruption. Higher values indicate better governance.

3/ Weighted average of the principle-by-principle ratings in the IMF-World Bank detailed BCP assessments under the FSAP.
4/ Weighted average of the ratings of the individual elements and characteristics.
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Table 3.8 Moody's Expected Default Frequency (GLS panel)

(Estimation period: 2000—2009)

Dependent variable: Moody's 1-year median banking system EDF 1/

[€D] (&3] (6] ) ) ) > @) ) 10> a1y @2y
Control variables:
M2 to reserves (t-1) 0.001 0.001 0.001 0.001 0.001* 0.001 0.001 0.001 0.001 0.001 0.001* 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Depreciation 0.014* 0.014* 0.014* 0.014* 0.014* o.o14* o.o14a* o.o14a* o.o14a* o.o14a* 0.013* 0.015*
(0.008) (0.008) (0.008) (0.007) (0.007) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Real GDP growth (t-1) -0.011 -0.005 -0.002 -0.015 -0.020 -0.004 -0.011 -0.010 -0.011 -0.009 -0.018 -0.002
(0.038) (0.037) (0.038) (0.037) (0.037) (0.038) (0.038) (0.038) (0.038) (0.039) (0.038) (0.039)
Growth of private credit over GDP (t-1) -0.083 -0.147 -o.182 -0.051 0.053 -0.162 -0.082 -o0.085 -o0.085 -0.084 0.0a2 -0.164
(0.255) (0.234) (0.248) (0.239) (0.259) (0.252) (0.254) (0.252) (0.258) (0.268) (0.265) (©.267)
Credit to deposit ratio (t-1) -0.065 -0.085 -0.086 -0.0a1 -0.039 -0.082 -0.058 -0.056 -0.087 -0.04a2 -0.012 -0.075
(0.210) (0.208) (0.213) (0.208) (0.205) (0.212) (0.212) (0.212) (0.206) (0.247) (0.221) (0.220)
Cost-to-income ratio (t-1) -0.339 -0.400 -0.382 -0.255 -0.203 -0.356 -0.331 -0.327 -0.359 -0.323 -0.077 -0.352
(0.311) (0.311) (0.309) (0.321) (0.322) (0.358) (0.313) (0.315) (0.306) (0.341) (0.402) (0.369)
Governance index (t-1) 2/ -0.345% -0.337** -0.322** -0.343** -0.368%** -0.323** -0.349** -0.346** -0.336** -0.351** -0.343** -0.323**
(0.145) (0.148) (0.145) (0.139) (0.141) (0.142) (0.146) (0.145) (0.142) (0.158) (0.152) (0.149)
Basel Core Principles rating 3/ o.008 o.008 0.007 0.0o0s8* 0.009* 0.007 o.008 o.oco0s8 o.oo0s o.oo0s8 o.oco0s8 0.007
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.005)
FSR quality ratings:
Composite quality rating 4/ -0.124
(0.180)
Aims -0.033 0.090
(0.094) (0.159)
Overall analysis 0.001 0.020
(0.180) (0.212)
Issues -0.147 -0.063
(0.133) (0.356)
Tools -0.359 -0.400
(0.239) ©.477)
Structure -0.029 -0.040
(0.201) (0.238)
Clarity -0.131 -0.036
(0.188) (1.161)
Consistency -0.114 -0.109
(0.163) (0.967)
Coverage -0.119 0.030
(0.184) (0.582)
Constant 0.773 o.625 o.591 o.817 1.169* o.64a2 0.775 o.709 o.831 0.679 1.233* 0.613
(0.593) (0.547) (0.611) (0.559) (0.64a5) (0.633) (0.593) (0.561) (0.641) (0.920) (0.699) (0.660)
Number of obsenations 115 115 115 115 115 11s 115 11s 11s 11s 11s 11s
R2 o.21 o.21 o.21 o.22 0.23 o.21 o.21 o.21 o.21 o.21 o0.23 o.21
Model >@ 27.35 26.71 26.41 29.12 30.25 26.52 27.39 27.25 27.4a6 26.04 30.10 25.4a5

note: *** p=0.01, ** p<0.05, * p<0.1.

1/ Banking system median default probability, measured as MKMV's l-year Expected Default Frequency (EDF).

2/ Weighted average of the 6 governance indicators produced by Kaufman, Kraay and Mastruzzi, which cover woice and accountability, political stabi
regulatory quality, rule of law and control of corruption. Higher values indicate better governance.

ty, government effectiveness,

3/ Weighted average of the principle-by-principle ratings in the IMF-World Bank detailed BCP assessments under the FSAP.
4/ wWeighted average of the ratings of the individual elements and characteristics.
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Chapter 3 Appendix VI. Case Studies

This appendix provides a closer look at what works in FSRs and what does not, based on
a sub-sample of eight FSR-publishing countries during the global financial crisis, i.e.,
from 2008 to mid-2011. An in-depth ‘case study’ analysis for the eight FSRs was carried
out to assess to what extent the FSRs feature some of the good practices proposed in
Cihak (2006). The countries—Brazil, Canada, Korea, lceland, Latvia, New Zealand,
South Africa, and Spain—were selected with a view to having a reasonably balanced
coverage, both geographically and between advanced economies and emerging markets.
Moreover, we have ensured that the sample includes countries that both felt the brunt of
the global financial crisis and were relatively unaffected. For FSRs that are published
semi-annually, we examine only one FSR; the one that at least covers part of the second

half of a particular year and was published before June 2011.

What are the objectives of FSRs?

The aims of the reports are clearly indicated in most of the FSRs reviewed. We find that
most FSRs state the report objectives clearly at the beginning of report, with the
exception of Spain, which provides its FSR’s objective on the central bank website.57
However, we observe a significant variation with respect to the degree of
comprehensiveness on the aims of the report. At the very least, most of the FSRs include

the objective of identifying and analyzing risks to the financial system. A few FSRs, such

> Spain provided its objective in the first FSR in 2002, but not in subsequent FSRs including those in our
case study. See Appendix IV for the sample of FSRs covered by this section.
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as those of Canada and Iceland, also have the objective of providing information for

major participants in the financial industry to evaluate risks.

Do FSRs cover key systemic risks?

Most FSRs in our sample demonstrate a fair degree of consistency in covering the key
systemic risk factors. The analysis of these risk factors is typically based on discussions
of the trends in certain financial indicators and ratios. Occasionally, results of sensitivity
or scenario stress testing are also included in the discussion of the systemic risks. Some
countries, such as Korea, took additional steps in making the coverage of risks in their
FSRs more comprehensive by including detailed analysis of the risks that were specific to
the domestic financial system, such as maturity mismatches and market risk from banks’

trading activities (Table 3.11).

Some FSRs omit an analysis of certain systemic risks. The FSRs in our sample
consistently feature an analysis of credit risk. However, in some cases, other risks, such
as liquidity risk and market risk, are not included in a particular year or are not included
at all in any of the FSRs reviewed. For example, in the case of the Spanish FSRs in our
study sample an in-depth analysis of housing market developments and their impact was
not observed. While there is a brief analysis of the declining trend of lending to real

estate developers and to households for house purchases, we could not find a detailed
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discussion of housing price trends and their impacts.”® Another example is Iceland’s

FSRs, in which we did not find a discussion of lending standards.

Table 3.9 Coverage of Systemic Risks Across Countries

1

Coverage of systemic risks across countries
2008 2009 2010 2011

Brazil
Canada
Iceland

Korea

Latvia*

New Zealand
South Africa
Spain

Least Moderate Greatest
1 Exclude specific risk coverage by a particular country

Source: FSRs and authors’ analysis. For methodology see Appendix Il.

An analysis of the interconnectedness of banks in different countries is not reported
regularly in most of the FSRs reviewed. There is no regular analysis or explanation of
cross-border and domestic banking linkages. Occasionally, some countries do perform an
ad-hoc analysis of interconnectedness in cross-border banking. Canada’s FSR provides
an analysis of its domestic banks’ exposure to European banks following the Euro debt
crisis. Similarly, Spain reports on its domestic banks’ exposure to Portuguese banks on

the back of the Euro debt crisis.

%8 Other publications by Bank of Spain, such as the Annual Report or the Economic Bulletin, do feature
detailed analysis on this matter.
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Is the analysis of the FSRs forward looking?

Forward-looking views, assessments, or projections are neither consistently nor
comprehensively reported in the FSRs. The bulk of analyses and discussions of systemic
risks tends to rely on the current levels of ratios, such as Tier 1 capital ratios and NPLs,
the trends of certain indicators, as well as on the underlying factors behind past
developments in the financial system. In general, FSRs seldom include statements,
assessments, or even survey results that are indicative of what is to be expected in the
near term (Table 3.12).>° Most FSRs do, however, provide a qualitative outlook of credit

risk in the banking system, albeit not on a regular basis.

Quantitative content of financial stability reports

Out of the eight countries included in the case study, four countries’ FSRs reported stress
testing results on a regular basis. The FSRs for Canada, Korea, Latvia, and Brazil usually
report at least one type of stress test result in each publication. For most of the FSRs
reviewed, the stress test results are reported if the prevailing conditions in the financial

system or the economy are considered a matter of concern (Table 3.13).

% It is worth to note when comparing Iceland with the other countries that Iceland experienced three years

ago one of the largest financial crisis ever experienced. The dramatic changes that have occurred since then
in the financial system, such as the imposition of capital controls and the establishment of three new banks

under severe scrutiny, have moved the focus of the FSRs. Instead of focusing on forward-looking analysis

of systemic risks, the FSRs have featured prominently backward-looking and post-mortem type of analysis,
and focused on the vulnerabilities revealed by the crisis and their immediate mitigation.
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Most FSRs tend to dedicate a specific section in the report, either as a stand-alone
segment or a box, to discussing or listing the various policies implemented. While the
discussion of policies in the FSRs reviewed is extensive, these discussions are seldom
linked to the impact of those policies on financial stability. Furthermore, there are
occasions when the reports do not provide a clear link between the risks that have been
identified in the analysis and the policy actions planned to address them. While in certain
situations the aim or objective of the policy is stated, there are also a significant number
of occasions when the link between the policy and the risks that have been identified is

not clearly established.

Table 3.10 Forward-Looking Analyses Across Countries

Forward looking analyses across countries !
2008 2009 2010 2011

Brazil
Canada
Iceland
Korea

Latvia*

Mew Zealand
South Africa

sean [

Least Moderate Greatest
T BEdcludes reporting of stress test resulis

Source: FSRs and authors’ analysis. For methodology see Appendix II.
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Table 3.11 Stress Test Results Reported in FSRs

Stress test results reporting across countries
Market | Liquidty | Contagion | Household

New Zealand
South Africa*

*South Africa reported resufts on stress festing on its short-4ermdebt to reserves ratio

Source: FSRs and authors’ analysis.
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