Chapter 3

Assessing Financial Stability

Financial system stability in a broad sense means both the avoidance of financial institu-
tions failing in large numbers and the avoidance of serious disruptions to the interme-
diation functions of the financial system: payments, savings facilities, credit allocation,
efforts to monitor users of funds, and risk mitigation and liquidity services. Within this
broad definition, financial stability can be seen in terms of a continuum on which finan-
cial systems can be operating inside a stable corridor, near the boundary with instability,
or outside the stable corridor (instability).!

Financial stability analysis is intended to help identify threats to financial system
stability and to design appropriate policy responses.? It focuses on exposures, buffers, and
linkages to assess the soundness and vulnerabilities of the financial system, as well as the
economic, regulatory, and institutional determinants of financial soundness and stabil-
ity. It considers whether the financial sector exhibits vulnerabilities that could trigger a
liquidity or solvency crisis, amplify macroeconomic shocks, or impede policy responses to
shocks.’ The monitoring and analysis of financial stability involves an assessment of mac-
roeconomic conditions, soundness of financial institutions and markets, financial system
supervision, and the financial infrastructure to determine what the vulnerabilities are in
the financial system and how they are being managed. Depending on this assessment of
the extent of the financial system’s stability, policy prescriptions may include continu-
ing prevention (when the financial system is inside the stable corridor), remedial action
(when it is approaching instability), and resolution (when it is experiencing instability).

3.1 Overall Framework for Stability Analysis and Assessment

The analytic framework to monitor financial stability is centered around macropruden-
tial surveillance and is complemented by surveillance of financial markets, analysis of
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macrofinancial linkages, and surveillance of macroeconomic conditions. These four key
elements play distinct roles in financial stability analysis.

e Surveillance of financial markets helps to assess the risk that a particular shock or
a combination of shocks will hit the financial sector. Models used in this area of
surveillance include early warning systems (EWSs). Indicators used in the analysis
include financial market data and macro-data, as well as other variables that can
be used for constructing early warning indicators (see section 3.2).

e Macroprudential surveillance tries to assess the health of the financial system and
its vulnerability to potential shocks. The key quantitative analytical tools used for
macroprudential surveillance are the monitoring of financial soundness indicators
(FSIs) and the conducting of stress tests. Those tools are used to map the condi-
tions of non-financial sectors into financial sector vulnerabilities. The analysis also
draws on qualitative data such as the results of assessments of quality of supervision
and the robustness of financial infrastructure (see section 3.3).

e Analysis of macrofinancial linkages attempts to understand the exposures that can
cause shocks to be transmitted through the financial system to the macroeconomy.
This analysis looks at data such as (a) balance sheets of the various sectors in the
economy and (b) indicators of access to financing by the private sector (to assess
the extent to which private owners would be able to inject new capital to cover
the potential losses identified through macroprudential surveillance) (see section
3.4).

e Surveillance of macroeconomic conditions then monitors the effect of the finan-
cial system on macroeconomic conditions in general and on debt sustainability in
particular (see section 3.4).

Assessing financial stability is a complex process. In practice, the assessment requires
several iterations. For example, the effects of the financial system on macroeconomic
conditions may produce feedback effects on the financial system. The profile of risks
and vulnerabilities (ascertained through macroprudential surveillance) could feed into
qualitative assessments of effectiveness of supervision, and those effects, in turn, might
influence the analysis of vulnerabilities and overall assessment of financial stability.

3.2 Macroeconomic and Financial Market Developments

An analysis of macroeconomic and financial developments provides an important con-
text for the analysis of financial sector vulnerabilities. The goal of the surveillance of
macroeconomic developments and of financial markets is to provide a forward-looking
assessment of the likelihood of extreme shocks that can hit the financial system.

The literature on EWSs—which deals with factors that cause financial crises—pro-
vides useful guidance for this mode of analysis. EWSs try—in a statistically optimal way
(i.e., in a way that minimizes “false alarms” and missed crises)—to combine a number of
indicators into a single measure of the risk of a crisis. EWSs do not have perfect forecast-
ing accuracy, but they offer a systematic method to predict crises. Two approaches to
constructing EWS models have become common: the indicators approach (Kaminsky,
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Lizondo, and Reinhart 1998, and Kaminsky 1999) and limited dependent variable probit—
logit models (Berg and Pattillo 1999). Berg and others (2000) assess the performance of
those models and find that they have outperformed alternative measures of vulnerability,
such as bond spreads and credit ratings. However, although those models can anticipate
some crises, they also generate many false alarms.*

EWS models are seen as one of a number of inputs into the IMF’s surveillance pro-
cess, which encompasses a comprehensive and intensive policy dialogue. The IMF puts
significant efforts into developing EWS models for emerging market economies, which
resulted, among other things, in influential papers by Kaminsky, Lizondo, and Reinhart
(1998) and by Berg and Pattillo (1999). The IMF uses a combination of EWS approaches,
in particular, the Developing Country Studies Division model and a modification of the
Kaminsky, Lizondo, and Reinhart model, both of which use macro-based indicators of cur-
rency crises (IMF 2002b). It also makes use of market-based models that rely on implied
probability of default and balance-sheet-based vulnerability indicators (e.g., see Gapen
and others 2004).

In recent years, other institutions and individuals have also developed EWS models.
Those efforts included EWS models developed or studied by staff members at the U.S.
Federal Reserve (Kamin, Schindler, and Samuel 2001), the European Central Bank
(Bussiere and Fratzscher 2002), and the Bundesbank (Schnatz 1998). Academics and
various private sector institutions also developed a range of EWS models. The private
sector EWS models include Goldman Sachs’s GS-watch (Ades, Masih, and Tenengauzer
1998), Credit Suisse First Boston’s (CSFB’s) Emerging Markets Risk Indicator (EMRI)
(Roy 2001), Deutsche Bank’s Alarm Clock (Garber, Lumsdaine, and Longato 2001), and
Moody’s Macro Risk model (e.g., Gray, Merton, and Bodie 2003).

The EWS literature covers three main types of crises: currency crises (sudden, sizable
depreciation of the exchange rate and loss of reserves), debt crises (default or restructur-
ing on external debt), and banking crises (rundown of bank deposits and widespread
failures of financial institutions). One can distinguish three “generations” of crises mod-
els, depending on what determinants the models take into account. The first generation
focuses on macroeconomic imbalances (e.g., Krugman 1979). The second generation
focuses on self-fulfilling speculative attacks, contagion, and weakness in domestic finan-
cial markets (e.g., Obstfeld 1996). The third generation of models introduces the role
of moral hazard as a cause of excessive borrowing and suggests that asset prices can be a
useful leading indicator of crises (e.g., Chang and Velasco 2001). In general, empirical
studies (e.g., Berg and others 2000) suggest that currency crises occur more often than
debt crises (roughly 6:1) and that a large portion of the debt crises happened along with
or close to the currency crises. Banking crises are hard to identify, tend to be protracted,
and, thus, have a larger macroeconomic effect. Banking crises also tend to occur with or
shortly after a currency crisis.

Forecasting banking crises is based on three approaches:

e The macroeconomic approach is based on the idea that macroeconomic policies
cause crisis, and it tries to predict banking crises using macroeconomic variables.
For example, Demirgiic-Kunt and Detragiache (1998) study the factors of systemic
banking crises in a large sample of countries using a multivariate logit model and
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find that crises tend to erupt when growth is low and inflation is high. They also
find some association between banking sector problems, on the one hand, and high
real interest rates, the vulnerability to balance of payments crises, the existence
of an explicit deposit insurance scheme, and weak law enforcement, on the other
hand.

e The bank balance-sheet approach assumes that poor banking practices cause crises
and that bank failures can be predicted by balance-sheet data (e.g., Sahajwala and
Van den Berg 2000; Jagtiani and others 2003).

e The market indicators approach assumes that equity and debt prices contain infor-
mation on bank conditions beyond that of balance-sheet data. Market-based EWS
models are based on the premise that financial asset prices contain information on
market beliefs about the future. In particular, option prices reflect market beliefs
about the future prices of the underlying assets. This information can be used to
extract a probability distribution, namely, the probability of default. The advan-
tage of equity and debt data is that they can be available in high frequency and

that they should provide a forward-looking assessment (e.g., Bongini, Laeven, and
Majnoni 2002; Gropp, Vesala, and Vulpes 2002).°

3.3 Macroprudential Surveillance Framework

Surveillance of the soundness of the financial sector as a whole—which is macropruden-
tial surveillance—complements the surveillance of individual financial institutions by
supervisors—which is microprudential surveillance. Macroprudential surveillance derives
from the need to identify risks to the stability of the system as a whole, resulting from the
collective effect of the activities of many institutions.

Macroprudential analysis also closely complements and reinforces EWSs and other
analytical tools for monitoring vulnerabilities and preventing crises. EWSs traditionally
focus on vulnerabilities in the external position while using macroeconomic indicators
as key explanatory variables. Macroprudential analysis (analysis of FSIs and stress test-
ing) focuses on vulnerabilities in domestic financial systems arising from macroeconomic
shocks, whose likelihood and severity can be judged from EWSs. At the same time, infor-
mation from macroprudential analysis can provide input into assessing macroeconomic
vulnerabilities. Analysis of FSIs for individual banks, along with other supervisory infor-
mation, serves as a form of EWS for the financial condition of individual banks in many
supervisory assessment systems (Sahajwala and Van den Berg 2000).

Macroprudential surveillance uses a combination of qualitative and quantitative meth-
ods. The key qualitative methods focus on the quality of the legal, judicial, and regulatory
framework, as well as governance practices in the financial sector and its supervision. An
important part of the qualitative information is often gathered through the assessments of
internationally accepted standards and codes of best practice. The quantitative methods
include a combination of statistical indicators and techniques designed to summarize the
soundness and resilience of the financial system.

The two key quantitative tools of macroprudential surveillance are the analysis of
FSIs and stress testing. The analysis of FSlIs includes assessing their variation over time
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and among peer groups, as well as assessing their determinants. FSIs help to assess the
vulnerability of the financial sector to shocks. Stress testing assesses the vulnerability of a
financial system to exceptional but plausible events by providing an estimate of how the
value of each financial institution’s portfolio will change when there are large changes to
some of its risk factors (such as asset prices).

3.3.1 Analysis of Financial Soundness Indicators

FSIs are used to monitor the financial system’s vulnerability to shocks and its capacity
to absorb the resulting losses. Work on FSIs has produced a set of core FSls and a set of
encouraged FSIs (see chapter 2).°

e The core set of FSIs covers only the banking sector, thereby reflecting its central
role. Those FSIs are considered essential for surveillance in virtually every financial
system and, thus, serve as a small common set of FSIs across countries. Also, the
data to compile those FSIs are generally available.

e The encouraged set of FSIs covers additional FSIs for the banking system and FSIs
for key non-financial sectors because balance-sheet weaknesses in those sectors are
a source of credit risk for banks and, thus, help detect banking sector vulnerabilities
at an earlier stage. The encouraged set of FSIs are relevant in many, but not all,
countries.

The choice of FSIs depends on the structure of a country’s financial system and data
availability. Although the core set provides an initial prioritization, the choice should not
be limited to this set. In bank-dominated systems, the core and some relevant encour-
aged FSIs may be adequate. FSIs for other types of financial institutions may be needed if
those institutions are systemically important. Of course, some countries may have other
relevant indicators that are not included in the core or encouraged sets that may need to
be monitored. In countries with well-developed markets, with information on key prices,
spreads, and price volatility, other market information, including ratings, can be used as
market-based indicators to monitor risks in individual sectors and institutions and to help
assess the evolution of relative risks, thereby facilitating supervision and macroprudential
surveillance (see box 3.1).

The analysis of FSIs typically involves examination of trends, comparison between
relevant peer groups of countries and institutions, and disaggregation into various group-
ings. Control is often an important criterion for disaggregation because it can indicate the
sources of outside support that are potentially available to institutions in distress and thus
can influence their vulnerability to bank runs, as well as their exposure to cross-border
contagion.

Domestically controlled banks are overseen by a country’s central bank and supervisor
and, in a crisis, would be recapitalized by the banks’ domestic owners or otherwise by the
state. Within this peer group, public banks, which have a state guarantee, are typically
distinguished from private banks, which may fail if losses exceed some minimum level of
capital and consequently may be more prone to bank runs. Within the group of domesti-
cally owned, private banks, internationally active banks may be grouped into a separate
peer group because they are exposed to cross-border contagion. Those banks could entail
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Box 3.1 Market-Based Indicators of Financial Soundness

Market-based indicators are among the key data sets
used by macroprudential analysis, along with aggre-
gated prudential data, macroeconomic data, stress
tests, structural data, and qualitative information.
They include market prices of financial instruments,
indicators of excess yields, market volatility, credit
ratings, and sovereign yield spreads.

The market-based indicators have a wide array of
uses. In particular, market prices of financial instru-
ments issued by financial institutions and their cor-
porate counterparts can be used to assess financial
soundness of the issuers. Sovereign yield spreads
are commonly watched indicators of country risk.
Market price data from the stock, bond, derivatives,
real estate, and other financial markets can be used
to monitor sources of shocks to the financial sector.
Indicators of market price volatility can help assess
the market risk environment. Finally, sovereign rat-
ings and ratings of financial institutions and other
firms (as well as the accompanying analysis by the
rating companies) are important sources of informa-
tion to any analysis of vulnerabilities.?

Analysis of the market-based indicators comple-
ments the analysis of aggregated microprudential
data. The use of market-based indicators to moni-
tor financial institutions’ soundness is based on the
premise that market prices of financial institutions’
securities could reveal information about their con-
ditions beyond that of balance-sheet data and other
aggregated microprudential data. If this premise is
true, then the market-based indicators can usefully
complement the FSIs, a majority of which—includ-
ing all core FSIs—are based on aggregating financial
institutions’ microprudential data. The key premise is
that the asset prices contain information on market
beliefs, which, in turn, contain information about
the future. In particular, option prices reflect market
beliefs about the future prices of the underlying assets.
This information can be used to extract a probability
distribution, including the probability of default.

An advantage of using market prices rather than
prudential data is that the price data are generally
available at high frequency. The advantage of equity
and debt data is that they are frequent, which allows
for more sophisticated analysis, such as the analysis
of volatility and covariance. Also, although the
accounting measures of risk (such as nonperforming
loans [NPLs| and loan loss reserves) are essentially
backward looking, market price data should provide
a forward-looking assessment (e.g., Bongini, Laeven,

and Majnoni 2002; Gropp, Vesala, and Vulpes 2002).
In addition, confidentiality is generally not an issue
with market data, which should make it easier for
independent analysts to obtain input data and for the
results to be publicly shared and verified.

The quality of the market-based indicators depends
on the extent and quality of the financial markets.
For asset prices to contain useful information, it is
important that the market be robust and transpar-
ent. If it is not, then asset prices may be substantially
affected by factors other than the financial health of
the issuer or the underlying quality of the asset. In
addition, the usefulness of market-based indicators
to assess financial sector soundness may be limited if
some financial institutions’ securities are not publicly
traded or if their trading is limited (as may be the
case, for instance, for government-owned banks or
family-owned banks). Finally, if relevant informa-
tion is not publicly disclosed (e.g., loan classification
data that are not disclosed in some countries), but if
that type of information is collected by supervisors,
then prudential data can be superior to market-based
indicators in measuring financial sector soundness.
However, market-based indicators can still be use-
ful in assessing the potential shocks to the financial
institutions arising from or transmitted through
financial markets.

Empirical studies show that market prices can be
helpful in forecasting bank distress. For example,
recent studies for the United States suggest that sub-
ordinated yields explain not only bank rating chang-
es but also regulatory capital ratios (Evanoff and Wall
2001), that equity prices provide useful information
on bank failure (Gunther, Levonian, and Moore
2001), and that both equity prices and bond yields
explain ratings (Krainer and Lopez 2003).

However, early warning systems that combine
market information with other data tend to perform
better than the nonmodel market-based indicators.
Berg and Borensztein (2004) find that “market
views,” as expressed in spreads, ratings, and surveys,
are not reliable crisis predictors, important as they
may be in determining market access. They find
that early warning system models, which combine
a range of indicators, have outperformed purely
market-based measures of vulnerability such as bond
spreads and credit ratings. Their study was focused
on predicting currency crises, but there is even less
evidence about the market indicators’ efficiency in
predicting banking sector crises.

a. When assigning ratings, rating companies typically use a range of analytical approaches and data, including available
prudential indicators. Nonetheless, ratings are classified as market-based indicators, thus recognizing that they are produced

mainly for use by market participants.
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significant risk exposure through their foreign branches and subsidiaries. FSIs should
include the activities of those foreign branches and subsidiaries, even though the latter
are not part of the domestic activity, because they are a source of risk to the banking
system.

For the domestic branches and subsidiaries of foreign-controlled banks, support in a
crisis can be expected to come in the first instance from their foreign owners. This type of
support may be based (a) on the foreign bank’s legal obligation, which generally extends
to branches but not to subsidiaries abroad; (b) on broader reputation or operating con-
cerns, which may lead the foreign bank to support its subsidiaries abroad in a crisis; or
(c) both of those elements. At the same time, FSIs of the foreign parent banks may also
deserve examination because the soundness of the parent bank would influence not only
the potential for support to its subsidiaries but also the risk of contagion. Those FSIs are
typically produced by the home country of the parent bank. When foreign-controlled
deposit-takers play a significant role in the financial system, separate FSIs may need to be
compiled for the local subsidiaries of those deposit-takers.

Quantitative information on the structure, ownership, and degree of concentration
of the financial system helps to set priorities for analyzing FSIs while also providing a
basis for the identification of structural issues and developmental needs. This information
indicates the relative importance of different types of financial institutions (e.g., banks,
securities companies, insurance companies, pension funds); the relative importance of dif-
ferent types of ownership (private, public, foreign); and the concentration of ownership.
[t provides a basic understanding of the main components of the sector and its degree of
diversification (see chapters 2 and 4 for a further discussion of financial structure and its
determinants).

3.3.1.1 Analysis of FSIs for Banking’

In most countries, banks form the core of the financial system and, thus, warrant close
monitoring for indications of potential vulnerabilities. A range of quantitative indicators
can be used to analyze the health and stability of the banking system, including financial
soundness indicators (aggregated microprudential indicators), market-based indicators of
financial conditions, structural indicators describing ownership and concentration pat-
terns, and macroeconomic indicators. A range of qualitative information is also needed
to assess the banking system, including the strength of the regulatory framework (which
is based on assessments of the Basel Core Principles, or BCP), the functioning of the
payment system, accounting and auditing standards, the legal infrastructure, the liquidity
support arrangements, and the financial sector safety nets.

Banking sector FSIs discussed in chapter 2 cover capital adequacy, asset quality, man-
agement soundness, earnings and profitability, liquidity, and sensitivity to market risk. An
analysis of inter-linkages among those FSIs and their macroeconomic and institutional
determinants, together with an assessment of their sensitivity to various shocks through
stress tests, provide the basic building blocks of financial stability analysis.®

The linkages not only among the various groups of FSIs but also to other variables are
derived from accounting and lending relationships within the financial sector and with
other non-financial sectors. They also reflect institutional determinants, such as the key
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parameters of the prudential framework. Topics studied in this area include, for example,
determinants of asset quality, links between asset quality changes and capital, and deter-
minants of profitability, all of which are discussed below.

One important topic of study involves determinants of asset quality. Asset quality is
affected by the state of the business cycle, the corporate financial structure, and the level
of real interest rates, which, together, influence the capacity for debt servicing. Therefore,
in empirical work, FSIs of asset quality are typically regressed on various explanatory
variables, such as corporate leverage, macroeconomic conditions, and interest rates. In
some assessments, those types of regression estimates were based on panel data for banks
in a country; in other cases, time series of aggregate data were used. As an example of
cross-country time series regression, the IMF (2003c) estimated the relationship between
corporate sector FSIs and banking sector asset quality FSIs on panel data compiled from
large private databases for 47 countries over 10 years. It found that a 10 percentage point
increase in corporate leverage was generally associated with a 1.8 percentage point rise
in NPLs relative to total loans after one year. Also, a 1 percentage point rise in GDP
growth resulted in a 2.6 percentage point decline in the NPLs-to-loans ratio, reflecting
the fact that fewer corporations are likely to experience problems repaying loans during
rapid growth.

Links between asset quality changes and capital are also studied. A deterioration in
asset quality affects capital (and risk-weighted assets) through additional reserves that
banks need to hold against the additional bad assets. The additional reserves reflect the
rules in the country involving loan loss provisioning and the application of those rules in
banking practice. Therefore, to model this link, one needs to understand well the pruden-
tial and supervisory framework in the country in question, which is where the findings of
the BCP assessments can be of great help. The link between asset quality (and other risk
factors) and capital is typically studied in the context of stress tests (see appendix D on
stress testing for references on this issue).

Another important topic of study involves the determinants of profitability. There is
a large theoretical and empirical literature on the bank-level and country-level factors
determining bank efficiency. This issue is further discussed in chapter 4.

Quantitative analysis of FSIs can be complemented with information from assessments
of the effectiveness of financial sector supervision. BCP assessments’ provide a vast array
of contextual information that can be useful in interpreting FSIs. First, they can clarify
the definition of data being used to compile FSIs by, for example, indicating the quality
of capital. Second, they can help establish the underlying cause of observed movements
in FSIs when there are competing explanations, such as whether a fall in the capital
ratio might be supervisory action rather than rapid balance-sheet expansion. Third, they
provide information on risks, such as operational and legal risk that cannot be captured
adequately using FSIs. Fourth, they provide information on how effective the banks’ risk
management is and, thus, how effectively the banking system is likely to respond to the
risk associated with particular values for FSIs. Finally, they indicate the responsiveness of
the supervisory system to emerging financial sector problems, which reveals how quickly
vulnerabilities identified by FSIs are likely to be corrected. A lack of compliance with
many of the BCP would suggest that the banking sector vulnerabilities detected using
FSIs may be more serious than in a financial system with good compliance. Assessments
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of financial infrastructure—corporate governance, accounting and auditing, insolvency
and creditor rights regimes, and systemic liquidity arrangements—can also help interpret
the liquidity and solvency indicators.

3.3.1.2 Analysis of FSIs for Insurance

Insurance is an important and growing part of the financial sector in virtually all devel-
oped and in many emerging economies; consequently, insurance sector soundness is
important.'® Insurers help to allocate risks and to mobilize long-term savings (especially
retirement savings) by spreading financial losses across the economy. Insurance compa-
nies facilitate economic activity in sectors, such as shipping, aviation, and the profession-
al services that are particularly reliant on insurance. The insurance companies can help
to promote risk-mitigating activities through their incentives to measure and monitor
the risks to which they are exposed. Finally, insurance companies help promote stability
by transferring risk to entities better able to evaluate, monitor, and mitigate those risks
through specialization.

The risk profiles of insurers and banks differ. Insurance companies generally are
exposed to greater volatility in asset prices and face the potential for rapid deterioration
in their capital base. Insurance companies typically have liabilities with longer maturities
and assets with greater liquidity than banks have, thus enabling the insurance companies
to play a larger role in long-term capital markets. Life insurers often have significantly
higher exposure to equities and real estate and lower exposure to direct lending than do
banks. In some countries, insurers offer products with guaranteed returns, further exacer-
bating risks for life insurers.

The importance of the insurance sector for financial stability has increased recently
because of intensified links between insurers and banks, thereby increasing the risk of
contagion. Those links can include cross-ownership, credit-risk transfers, and financial
reinsurance. Financial deregulation has caused insurers to diversify into banking and asset
management products, thus exposing them to additional risk by making their liabilities
more liquid. Insurers have also increased their exposure to equities and complex risk
management products in response to deregulation and declining yields on fixed-interest
products.

Assessing the soundness of the insurance sector requires good understanding of link-
ages among, and determinants of, the various financial soundness indicators for the insur-
ance sector discussed in chapter 2. In addition, the analysis of those indicators should be
supplemented by information on the quality of risk management in the insurance indus-
try, which will draw on the assessment of observance of relevant supervisory standards (see
discussion that follows). Capital adequacy can be viewed as the key indicator of insurance
sector soundness. However, analysis of capital adequacy depends on realistic valuation of
both assets and liabilities of the insurance sector. Compared with banking, asset side risks
for the insurance sector are similar, but liability side risks depend on different factors, such
as demographic and sectoral developments. Assessing the stability of the insurance sector
should take into account the size and growth of the sector, the importance of banking-
type and asset-management-type products, the structure of the industry (including the
relative importance of the life sector), and the strength of linkages to the banking sector.
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Data quality may be an issue because many countries lack the actuarial expertise, super-
visory authority, or capacity to collect sufficient information.

The analysis and interpretation of soundness indicators should draw on an evaluation
of the observance of Insurance Core Principles issued by the International Association
of Insurance Supervisors (IAIS 2003) (see also chapter 5). This set of principles provides
information on the effectiveness of supervision, the structure and characteristics of com-
panies in the sector, and other useful qualitative information that is not always captured
by financial ratios.!! In particular, the specifics of supervisory and regulatory environment
affect asset composition, as well as the mix of risks, and should be taken into account in
interpreting insurance FSIs.

3.3.1.3 Analysis of FSIs for Securities Markets'?

Securities markets are a major component of the financial sector in many countries. The
capitalization of equity and bond markets in many industrialized countries, with savings
in securities investments now exceeding savings in deposits, dwarfs the aggregate assets
of the banking system. Exposures of households, corporations, and financial institutions
to securities markets have increased substantially through investments in primary and
secondary markets and through trading of risk in financial markets.

Well-developed securities markets offer an alternative source of intermediation, thus
enhancing efficiency in the financial sector through competition. Well-functioning secu-
rities markets provide a mechanism for the efficient valuation of assets and diversification
of risks, create liquidity in financial claims, and efficiently allocate risks. Those markets
help reduce the cost of capital, thereby raising economy-wide savings and investment.
They also foster market discipline by providing incentives to corporations and financial
institutions to use sound management and governance practices.

The stability of securities markets can be monitored using a range of quantitative
indicators measuring depth, tightness, and resilience of markets."””> Most quantitative indi-
cators focus on market liquidity because of the important role that liquid securities play
in the balance sheets of financial institutions. Chapter 2 discusses the FSIs that measure
market tightness (bid—ask spreads) and depth (market turnover, measured by gross average
daily value of securities traded relative to the stock). The analysis of securities markets’
FSIs focuses on trends in those key variables and their determinants, including institu-
tional factors and market structure (for an example of this type of analysis, see Wong and
Fung 2002). The analysis also tries to assess resiliency of the market, which refers either
to the speed with which price fluctuations resulting from trades are dissipated or to the
speed with which imbalances in order flows are adjusted. Although there is no consensus
yet on the appropriate measure for resiliency, one approach is to examine the speed of the
restoration of normal market conditions (such as the bid-ask spread and order volume)
after large trades. For more on the robustness of market liquidity under conditions of
stress, see the discussion in section 3.3.2 and in appendix D. For an alternative approach
to measuring soundness using market volatility as a financial soundness indicator, see
Morales and Schumacher (2003).

Qualitative information drawn from standards assessments and other sources can also
help assess stability of securities markets and can help interpret FSIs. The financial market
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infrastructure (trading systems, payment systems, clearing and settlement systems, cen-
tral bank operations and other systemic liquidity arrangements, and government foreign
exchange reserve and debt management practices) affects financial institutions’ access to
funding on the liabilities side of their balance sheets, their ability to liquidate positions
on the asset side, and their exposure to systemic and operational risk in the clearing and
settlement system. This information can be derived from assessments of the Organization
of Securities Commissions (IOSCO) objectives and principles (see also chapter 5), the
Committee on Payment Settlement Systems (CPSS)-IOSCO recommendations for secu-
rities settlement systems (see also chapter 11), the CPSS core principles (see also chapter
11), and other sources such as event studies of past disturbances.

Information on market microstructures and the diversity of funding sources can be
used to assess how well financial institutions can maintain access to funding in a crisis.
The robustness of market liquidity depends on market microstructure, including whether
markets are based on over-the-counter (OTC) or are exchange-based. For OTC markets,
information on features affecting the capacity of market makers to make markets—for
example, the number and capitalization of market makers and the size of the positions
they take—could be useful. For exchanges, information on the trading systems, price
transparency, margining rules, and capital committed by the exchange to support trad-
ing could be used. For electronic trading systems, an indicator of liquidity is the standard
transaction size. Also relevant is the extent to which closely related assets are traded on
the different types of markets, which can substitute for one another if one market loses
liquidity.

Information on the operation of the payment systems, the clearing and settlement
systems, and the safety nets is also useful for interpreting FSIs for securities markets, and it
provides insights into access to liquidity in a crisis. Indicators of payment system function-
ing include the relative size of intraday, inter-bank exposures and daylight overdrafts, the
length of settlement lags, the scope of loss-sharing arrangements, the level of reliance on
collateral, and the particular markets that have real time gross settlement. All those indi-
cators provide information on the potential credit and settlement risks in the payment
system. The safety net and the central banks’ providing of liquidity to markets influence
the extent to which banks and other market intermediaries can continue to access market
liquidity in a crisis. Central bank operating procedures are a key determinant of money
market liquidity and of the liquidity of other markets in longer-term paper, where position
taking by dealers is supported by access to money markets.

3.3.1.4 Analysis of FSIs for Nonfinancial Sectors

Monitoring the financial condition and vulnerabilities of the corporate, household, and
real estate sectors can enhance the capacity to assess risks to the financial sector. Loans
to the corporate sector typically account for a significant portion of bank loan portfolios;
thus, the health of the corporate sector represents a major source of risk to the financial
system.'* Households play an important role as consumers (of goods, as well as financial
products and services), as depositors, and as holders of risky assets; hence, changes in their
financial position can have significant effect on both the real economy and financial
market activity.”” The real estate sector also has been an important source of risk because
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of the key role that real estate plays as collateral, but this dimension has proved difficult
to monitor because of the paucity of data on real estate prices.'®

FSIs for the corporate, household, and real estate sectors can serve as early warning
indicators of emerging asset quality problems. Shocks to their balance sheets, if signifi-
cant, are eventually transmitted to the balance sheets of banks and other financial institu-
tions. However, if one is to make effective use of FSIs for those sectors for this purpose, it
is necessary to assess the exposure of the financial system to each sector (e.g., using FSIs
of the sectoral distribution of lending) and to estimate how a deterioration of the financial
condition of nonfinancial sectors, which would be based on FSIs for those sectors, is likely
to affect banking sector asset quality. In some assessments, FSIs for corporate and house-
hold sectors were made endogenous by estimating the effect on those FSIs of changes in
the relative price of debt to equity, level of interest rates, cyclical position, profitability,
and unemployment. The prospective evolution of corporate and household leverage can
then be projected by using the above variables, and such projections can help assess likely
changes in asset quality of financial firms.

3.3.2 System-Focused Stress Testing

Stress testing, in the context of financial sector surveillance, refers to a range of techniques
to help assess the vulnerability of a financial system to exceptional but plausible events.!?
[t is based on applying a common set of shocks and scenarios to a set of individual finan-
cial institutions and subgroups of institutions to analyze both the aggregate effect and the
distribution of that effect among the institutions. Stress tests were originally developed
for use at the portfolio level so one can understand how the value of a portfolio changes
if there are large changes to some of its risk factors (such as asset prices). Those tests have
now become widely used as a risk management tool by financial institutions. Gradually,
the techniques have been applied in a broader context, with the goal of measuring the
sensitivity of a group of institutions (such as commercial banks) or even an entire finan-
cial system to common shocks.

System-focused stress testing is best seen as a multi-step process that involves examin-
ing the key vulnerabilities in the system and providing a rough estimate of sensitivity of
balance sheets to a variety of shocks. This process entails (a) identifying the major risks
and exposures in the system and formulating questions about those risks and exposures,
(b) defining the coverage and identifying the data that are required and available, (c)
calibrating the scenarios or shocks to be applied to the data, (d) selecting and implement-
ing the methodology, and (e) interpreting the results. System-focused stress tests attempt
to marry a forward-looking macro-perspective with an assessment of the sensitivity of a
collection of institutions to major changes in the economic and financial environment.

The process of conducting a system-focused stress test begins first with the identifica-
tion of specific vulnerabilities or areas of concern and then with the construction of a
scenario in the context of a consistent macroeconomic framework. Isolating key vulner-
abilities is an iterative process involving both qualitative and quantitative elements. A
range of numerical indicators can be used to help isolate potential weaknesses, including
the “big picture” or macro-level indicators, broad structural indicators, and more institu-
tion-focused or micro-level indicators. Ideally, a macro-econometric or simulation model
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should form the basis of the stress-testing scenarios. A working group of selected experts
may facilitate the process.

Once a set of adjustment scenarios has been produced in a consistent macro-frame-
work, the next step is to translate the various outputs into the balance sheets and income
statements of financial institutions. There are two main approaches to translating
macro-scenarios into balance sheets: (a) the “bottom-up” approach in which the effect
is estimated using data on an individual institution’s portfolios and (b) the “top-down”
approach in which the effect is estimated using aggregated data.

A variety of metrics can be used to summarize the results of stress tests. The most com-
mon ones use measures that express the effect of a shock as a percentage of capital, assets,
or profitability. For example, the estimated decline in the value of assets (or in equity) or
a reduction in net income caused by higher loan loss provisions or by interest rate shock
can be expressed as a ratio involving either (a) capital or assets or (b) profitability. The
dispersion of the effect (the standard deviation of the effect across the sample of banks)
is also a key statistic to monitor. Public dissemination of the results of stress tests may
present some difficulties, but the publication of results by a broad range of countries has
shown that those difficulties are not insurmountable.

Stress tests are useful because they provide a quantitative measure of the vulnerability
of the financial system to different shocks. This measure can be used with other analyses
to draw conclusions about the overall stability of a financial system. The value added
from system stress tests derives from a consultative process that integrates a forward-
looking macroeconomic perspective, a focus on the financial system as a whole, and a
uniform approach to the assessment of risk exposures across institutions. Recent trends in
Financial Sector Assessment Program (FSAP) stress testing show a shift toward greater
integration of a macroeconomic perspective, more involvement by country authorities
and individual institutions, and greater coverage of the financial sector.

3.4 Analysis of Macrofinancial Linkages

Macrofinancial linkages focus on macroeconomic and sectoral implications of financial
instability, and they derive from the many ways in which different nonfinancial sectors
rely on intermediation by the financial sector to conduct their activities. Those linkages
differ significantly across countries, but they are likely to include (a) the dependence of
nonfinancial sectors (e.g., corporate, household, and government sector) on financing
by domestic and foreign banks; (b) the deposits and wealth of those sectors placed with
the financial sector that would be at risk in a financial crisis; (c) the role of the banking
system on monetary policy transmission; and (d) the financial sector’s holdings of securi-
ties issued by, and loans to, the government so that problems in the financial sector could
adversely affect debt sustainability. Thus, the monitoring of financial sector vulnerabilities
using FSIs should be combined with an analysis of other data on macrofinancial linkages
to assess the effect of shocks on macroeconomic conditions through the financial sector.

3.4.1 Effect of Financial Soundness on Macroeconomic Developments

A key macrofinancial linkage that is important in almost all countries derives from the
dependence of nonfinancial sectors on financing provided by banks.'® The potential effect
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on macroeconomic conditions of banking soundness problems in the banking sector may
be detected using FSIs compiled by local and foreign authorities. Data on nonfinancial
sectors’ borrowing not only from the domestically controlled banking sector but also from
foreign-controlled banks by country are needed for analysis. The data on the former are
the same data used to compile the exposure concentration of FSIs. Data on borrowing
by the nonfinancial private and government sectors from banks headquartered in BIS-
reporting countries can be obtained from the BIS consolidated banking statistics.! The
coverage of the data is comprehensive because almost all international banking activity is
conducted by internationally active banks from those countries. These BIS data indicate
the scale of the potential reduction in financing to the domestic private and government
sectors that could result from a deterioration in the soundness of the banking sector in
that country.?’ The prospects for this type of deterioration can be monitored by examining
the FSIs for banking in each BIS reporting country.

An example of this type of macrofinancial linkage is trade finance. IMF (2003d)
discusses this linkage in more detail, noting that during recent financial crises, the trade
financing to the crisis countries fell dramatically (more sharply than would seem to be
justified by fundamentals and risks involved). The paper attributes the decline to the
response by banks as leveraged institutions, to the lack of insurance when it was needed,
to herd behavior (among banks, official export credit agencies, and private insurers), and
to weaknesses in domestic banking systems. Because bank-financed trade credits are typi-
cally short-term, are backed by receivables, and are self-liquidating, their performance,
transfer, and convertibility risks are considered lower than those for other cross-border
lending. The loss of financing to the trade sector appears to have disrupted countries’
trade and growth performance, possibly exacerbating the crisis.

Macrofinancial linkages also derive from residents’ deposits and wealth placed with
domestically owned and foreign-controlled financial institutions, which would be at risk
in crises at home or abroad. The importance of this linkage depends on institutional fea-
tures such as the extent to which the deposits are covered by domestic and foreign deposit
insurance schemes. The linkage can be assessed using data on residents’ deposit holdings,
which, in principle, need to cover both (a) deposits held within the country with domesti-
cally owned banks or the local branches and subsidiaries of foreign banks and (b) deposits
held abroad, either with domestic banks’ branches and subsidiaries abroad or with foreign
banks (in both domestic and foreign currency). Data from monetary statistics typically
capture the first but miss the second (which can be substantial, especially in dollarized
economies). Some information on the latter can be obtained from international invest-
ment position data and from the locational BIS international banking data.?! In this case
too, FSIs monitor the soundness of the banking sector while the data on wealth placed
with financial institutions give an indication of how much could be lost in the event of
a banking crisis (taking into account the extent of protection provided by deposit insut-
ance schemes).

Another linkage results from the effect of banking sector problems on the monetary
policy transmission mechanism. Both the domestically owned banks and branches and
the subsidiaries of foreign banks play a role in monetary transmission, so a deterioration in
banking sector soundness, either domestically or abroad, could alter the effect of changes
in monetary policy on the real economy. This linkage implies that it can be useful to ana-
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lyze FSIs in combination with monetary data to understand how the effect of monetary
policy could be affected by the soundness of the financial sector. The analysis would have
to take account of financial structure, including the relative importance of market and
bank financing, the role of foreign banks in financial intermediation, and the central
bank operating procedures.

3.4.2 Effect of Financial System Soundness on Debt Sustainability

Debt sustainability refers to the ability of a borrower to service a given stock of debt, given
the anticipated payments of interest and principal. Debt servicing ability depends on the
stream of income accruing to the borrower, the stock and residual maturity profile of the
borrowers’ assets, the stock of debt outstanding, and the agreed terms—chiefly, the inter-
est rate, currency, and time profile.?

Developments in financial system soundness can have a significant effect on debt sus-
tainability of households, corporations, and governments; debt sustainability problems in
different sectors are mutually reinforcing. The resulting financial instability can impose
massive restructuring costs on an economy and can lower overall growth rates, thus
undermining the debt servicing capacity of the economy and potentially causing a sov-
ereign default. Debt servicing difficulties in any one sector could arise because of market
risk, rollover risk, or liquidity risk—or more fundamentally because of unsustainable debt
levels and insolvency risk—and difficulties can spread throughout the system.

Even when sovereign debt is initially at a sustainable level, the realization of contin-
gent liabilities in the event of a crisis can result in deterioration of the government’s bal-
ance sheet and unsustainable debt ratios. Debt sustainability problems in the nonfinancial
sectors can further weaken the financial system by affecting the value of loans and secu-
rities held by the financial sector. Sovereign defaults, in particular, have a severe effect
on the financial system because of the key role that government securities often play in
financial institutions’ balance sheets as a risk-free asset, as a store of collateral, and as a
liquid asset. In general, doubts about the debt servicing capacity of any large borrower or
group of borrowers can cause a loss of confidence by depositors and other holders of secu-
rities, thereby prompting a flight to quality or a more widespread run on banks and other
institutions. The economic dislocation caused by debt defaults or by a loss of confidence
can be magnified by the effect on financial prices as interest rates typically rise and as
credit becomes less readily available—unless the monetary authorities take concerted and
credible actions. The exchange rate may also come under pressure if domestic assets as a
whole become less attractive relative to foreign assets. The effect on financial markets can
thus magnify the effect of debt sustainability problems on the macroeconomy.

Assessing debt sustainability and monitoring the two-way linkages between financial
system soundness and financial soundness of nonfinancial sectors are key to fostering
financial stability. Although it is difficult to specify a precise level at which a given stock
of debt becomes “unsustainable,” it is possible to detect warning signs of excessive debt
accumulation by examining a few key indicators and ratios. At the most simple level,
growth rates of the stock of debt provide an indicator of potential problems if the growth
rates exceed reasonable estimates of the growth rate of productive capacity, which ulti-
mately determine the ability to repay. The evolution of financial soundness indicators of
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nonfinancial sectors—including the relative size of the debt stock (e.g., debt-to-GDP or
debt-to-equity ratios; see section 3.3.1) and its key determinants—provides some useful
information on prospective developments in debt ratios or in debt service capacity. For
example, a common rule of thumb for public sector debt sustainability is to relate primary
fiscal balance to the real interest rates and real growth rates. Similarly, an analysis of the
determinants of corporate debt-to-equity ratios (real interest rates, rate of profit, and real
return on equity are likely to be among the determinants) could provide an indication of
the dynamics of this ratio.

3.4.3 Effect of Financial Soundness on Growth and Financial
Development

The issue of whether financial sector soundness influences growth has received little
attention in cross-country empirical research. There is a growing consensus that more
finance (i.e., a larger financial sector) causes more growth.?”® Recent empirical evidence
suggests that countries with better-developed financial systems indeed tend to grow faster.
Specifically, the size of the banking system and the liquidity of stock markets are each
positively linked with economic growth. Better functioning financial systems ease the
external financing constraints that impede corporate and industrial expansion.?

Even though empirical cross-country studies on the issue are limited, there are cases of
countries with protracted output losses because of financial sector crises. There is ample
case-study evidence (e.g., from the Asian crisis®® or bank restructuring episodes in the
Central and Eastern Europe [CEE] countries in the late 1990s) suggesting that financial
sector problems can result in significant or protracted output losses. Although few empiri-
cal cross-country studies directly address the issue, there seems to be a consensus that is
based on the theory and the analysis of country cases that, in the medium to long run,
financial soundness is positively related to economic growth.

In the short run, country authorities may be faced with a tradeoff between economic
growth and financial sector soundness. Fast growth can make financial markets vulnerable
to shocks, constraining potential output.?® In particular, rapid credit expansion may, at
times, exceed banks’ capacity to assess risks, thereby leading to reduced asset quality. At
the same time, credit expansions can be only a symptom of rapid financial deepening.”’In a
country experiencing rapid credit growth and rapid output growth, the key is to determine
whether the credit growth can be interpreted as a structural and positive development
(e.g., if it follows a period of financial liberalization and bank restructuring). Even if credit
growth is determined to be the result of structural developments., as has arguably been
the case in some transition countries in the late 1990s and early 2000s,?® policy makers
have to evaluate carefully its implications for financial stability and macroeconomic
developments. In particular, they need to distinguish to what extent a rapid financial
sector growth reflects improvements in access to finance and to what extent the growth
reflects a loosening in risk management practices and supervision.



Chapter 3: Assessing Financial Stability

3.5 Special Topics in Financial Stability Analysis

This section deals with selected topics in financial stability, namely,

e The analysis of international financial centers and offshore financial centers and of
financial stability

Key stability issues in the opening of capital accounts

The implications of dollarization for stability
e Implications of Islamic banking

This list is not an exhaustive list of financial sector issues; it is a list of several issues that
are not common to all financial systems and, consequently, were not fully addressed in the
general sections, but they are still important in several financial systems.

3.5.1 International Financial Centers and Offshore Financial Centers

International Financial Centers (IFCs) are the primary markets where finance capital and
currency are collected, switched, disbursed, and exchanged on a regional or global basis.?’
An IFC’s share in the global financial business is disproportionately large relative to its
size as measured by area, population, or nonfinancial economic activity. In most rankings,
London, New York, and Tokyo (in this order) are the world’s three primary IFCs. They
are complemented by a range of secondary and tertiary IFCs, which play important roles
as regional financial centers or as major offshore financial centers (OFCs). Although IFCs
and OFCs are quite distinct in terms of scale and structure, they are treated together in
this section for convenience because they have in common certain stability issues that
arise as a result of their international operations.

Although there is no generally approved definition of an OFC, a useful one defines
it as a center where the bulk of financial sector activity is offshore on both sides of the
balance sheet (that is, the counterparties of the majority of the financial institution’s
liabilities and assets are nonresidents), where the transactions are initiated elsewhere,
and where the majority of the institutions involved are controlled by nonresidents. Thus,
OFC:s are usually referred to in the following ways (the third listed is the most popular):

e Jurisdictions that have relatively large numbers of financial institutions engaged
primarily in business with nonresidents

¢ Financial systems with external assets and liabilities that are out of proportion to
domestic financial intermediation designed to finance domestic economies (For
most OFCs, the funds that are on the books of the OFC are invested in the major
international money-center markets.)

e Centers that provide some or all of the following services: low or zero taxa-
tion, moderate or light financial regulation, and banking secrecy and anonymity
(Activities of OFCs are centered around international banking and around asset
and risk management, including setting up special purpose vehicles and trusts that
are aimed at large corporate entities and at high net worth.)

The key defining characteristics of an IFC are (a) the economies of scale and scope
in financial activities, (b) the extent of international economic and banking links, (c)
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the credibility of government policies, and (d) the creditworthiness of the financial
sector. Important requirements or prerequisites are economically strong and credible
banks within a strong legal system, including property rights, contract enforcement, a
functional and credible court system, and bankruptcy processes. Although those condi-
tions are necessary to become an IFC, they are not necessarily sufficient; there are also
various historical and other reasons why certain places have become IFCs. Moreover, any
financial center requires a long time to establish itself as an [FC. [FCs typically engage in
a variety of onshore and offshore financial activities, including foreign exchange trading
such as cash, forward, and swap transactions. IFCs also engage in a wide range of equity
and debt securities and derivatives trading on the cash, futures, and options markets, not
only in organized exchanges and over-the-counter transactions but also in activities such
as money management, payments clearing and settlement, merger and acquisition, and
securities underwriting. In some cases, some of this activity is carried on in institutions
that are favorably treated for tax and other purposes.

Development of an IFC has several potential benefits for the host economy. There
is some evidence in the literature quoted earlier that the large presence of foreign banks
in IFCs tends to increase competition. More intensive competition, apart from its static
benefits, can also widen the range of financial services available to clients. However, there
are also cases of IFCs in jurisdictions where domestic markets have failed to overcome
some inherent inefficiencies. An important issue to consider is the competition that is
taking place among IFCs. From the viewpoint of global welfare, the competition among
countries to host offshore banking can result in a gain to a host center that may represent
little net gain overall.

At the same time, the presence of an [FC or OFC may be an additional source of
instability for the host economy. Financial surveillance needs to analyze not only the
complex structure of the key financial institutions operating in an IFC but also the opera-
tions in which those institutions are engaged so people can understand the sources of
the risks (which are often outside the host jurisdiction) and the transfers of risks within
and from the IFC. The effect on domestic financial stability caused by the presence of an
IFC or OFC arises from both macro-channels and structural channels. Financial stability
would be affected if the domestic economy were more susceptible to shocks than would
otherwise be the case, because a segment of the global or regional financial services that
are provided takes place in the domestic economy (through the OFC-IFC transactions).
Some of those additional factors affecting financial stability follow:

e Additional cross-border business in an IFC or OFC could add to the demands on
domestic clearing and settlement systems.

¢ The presence of an IFC or OFC may make it easier for domestic residents to invest
offshore or for nonresidents to invest in securities or claims issued by domestic
residents. This condition may improve liquidity in domestic markets and facilitate
technology transfer; it may also facilitate excessive risk taking unless restrained by
supervision or market forces.

e The effect on domestic economic activity and employment resulting from the pres-
ence of an IFC or OFC could be substantial—as is often the case in many OFCs;
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hence, shocks to the volume and stability of [FC operations could affect the domes-
tic economy and could indirectly affect domestic financial stability.

e Although foreign institutions operating in an IFC or OFC are supervised by their
home regulators, the trading activities among those institutions—particularly in
OTC markets occurring in the [FC or OFC—may be largely self-regulated and may
call for the involvement of host authorities to achieve stability.

e The global reach, large size, and complexity of transactions of domestic- or foreign-
controlled institutions in an IFC or OFC may pose supervisory challenges for both
host and home jurisdictions.

The operations of large and complex financial institutions (LCFIs) in an IFC or OFC
may have financial stability implications. An LCFI is typically a large player in both
wholesale and retail financial markets and has substantial international operations span-
ning a number of financial activities. The group is likely to be prominent in the local
payments, clearing, and settlements structure. The group is likely to encompass many
different legal entities, and the link between those and the group’s internal management
structure may appear complicated or even opaque. The group may not have an overall
lead supervisor monitoring its activities at an overall level on a consolidated basis. At the
host-country level, responsibility for supervision of an LCFI’s local affiliates may reside
within a single regulator or several functional regulators. The size of the LCFI and its
geographical diversification has the potential to threaten financial stability not only in
the IFC but also in several countries and markets. The operations may be of concern not
only to its many financial regulators but also to the central banks and insurance or guar-
antee agencies. The latter group of institutions, in the event of a crisis, could be involved
in providing or facilitating liquidity or other official financial support, either to the LCFI
itself or to its local counterparties.*

The assessment and monitoring of offshore financial centers has increased in recent
years, in part, because of heightened concerns about consolidated supervision and money
laundering and because of the associated emphasis on cross-border cooperation and infor-
mation exchange with OFCs.’! The assessment methodology for OFCs places emphasis on
fostering compliance with international standards for supervision and financial integrity.
Because they reflect the concerns about consolidated supervision and money laundering
or terrorist financing, the assessments generally focus on compliance with the supervisory
standards in banking and standards for anti-money laundering and for countering the
financing of terrorism. In addition, when warranted, the assessments also include securi-
ties and insurance supervision.*

Levels of compliance with financial sector standards in OFCs tend to be, on average,
higher than in other jurisdictions assessed by the Fund; however, shortcomings remain
in the supervisory systems of many of the OFCs. The higher level of financial standards
compliance in OFCs reflects, in part, the higher income levels of the OFCs and their
concerns to protect their reputation. The shortcomings arise mainly from inadequate
resources and expertise in the supervisory agencies located in OFCs with lower per capita
income. Those shortcomings are reflected in lower conformity with principles that are
concerned with the effectiveness of onsite supervision and in technical areas such as risk
management and guidance for financial institutions (IMF 2004c).
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The evidence that OFCs pose a risk to financial stability in non-OFC countries is
limited. The potential for risk is seen to lie in the following areas:

e Banks have been the most common source of financial instability, and most major
OFCs have branches or subsidiaries of globally important banks. Many of those
banks are also conglomerates, which pose additional risks. Potential threats to
financial instability may increase with weaknesses in consolidated supervision and
cross-border consolidated supervision of those institutions.

e The lack of information about the activities booked in OFCs restricts the ability to
understand global financial flows and to analyze potential stability effects.

e Hedge funds and reinsurance companies located offshore have the potential to
affect stability through their high leverage and exposure to catastrophic events,
respectively.

However, an OFC itself may face significant macroeconomic risks, which result from
its characteristics as an OFC. Given that financial intermediation in the OFC is typi-
cally out of proportion with the size of the domestic economy, most OFCs depend on the
financial intermediation as a source of income. Shocks to the volume of financial inter-
mediation (e.g., those caused by shocks to the reputation of the OFC) are likely to have
a substantial effect on the domestic macroeconomy.

3.5.2 Capital Account Liberalization

Capital account controls can have a significant effect on the way that external shocks
are transmitted to the domestic financial system and on how domestic financial develop-
ments affect the macro-economy. When one considers the effect of the capital account
on domestic financial stability, it is important to be aware of existing capital controls,
including the nature and scope of recent liberalizations and any plans to relax them.*
Experience has demonstrated that liberalizing the capital account before the home-coun-
try financial system has been adequately strengthened can contribute to serious economic
problems.** For example, studies have shown that a significant number of countries that
suffered from a financial crisis have liberalized their financial systems, including their
capital accounts, within the past 5 years before the crisis.”> These experiences have high-
lighted the importance of (a) appropriate sequencing and coordination when opening
capital accounts and (b) domestic financial liberalization policies to preserve financial
stability. See box 3.2 and chapter 12 for additional discussion.

3.5.3 Dollarization: Implications for Stability

Dollarization can have important implications for financial stability. A dollarized
economy can be defined as one where (a) households and firms hold a fraction of their
portfolio (inclusive of money balances) in foreign currency assets, (b) the private and
public sector have debts denominated in foreign currency, or (c) both. Dollarization can
be “official” when the U.S. dollar is adopted as the legal tender or “partial” when the
local currency remains the legal tender, but transactions are allowed to be denominated
in dollars, thus effectively allowing a bicurrency system to take hold. It is useful to distin-
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guish among three generic types of dollarization that broadly match the three functions of
money: (a) payments dollarization (currency substitution) is the resident’s use of foreign
currency for transaction purposes in cash, demand deposits, or central bank reserves; (b)
financial dollarization (asset substitution) consists of the resident’s holdings of financial
assets or liabilities in foreign currency (either domestic or external); and (c) real dol-
larization is the indexing, formally or de facto, of local prices and wages to the dollar.’
Dollarization can be measured using a variety of statistics, including the ratio of onshore
foreign currency deposits to total onshore deposits, the ratio of foreign currency deposits
to broad money, the ratio of domestic government debt in foreign currency to total gov-
ernment debt, and the share of private sector debt in total external debt.’” Additional
risks to financial stability resulting from dollarization and the implications for financial
policy are discussed below.

Empirical evidence suggests that financial dollarization may increase the vulnerability
of financial systems to solvency and liquidity risks. Cross-country estimates of the effect of
dollarization on key financial soundness indicators are consistent with the hypothesis that
increased dollarization increases financial vulnerability. The variance of deposit growth is
positively and significantly correlated with dollarization, suggesting that dollarized finan-
cial systems may be more exposed to credit cycles and liquidity risk. A cross-country com-
parison of estimates of nonperforming loans (NPLs) or a composite systemic risk measure
will show that dollarized economies also tend to be more exposed to solvency risk.

The limited backing of banks’ dollar liabilities by U.S. dollars and their convertibility
at par subjects the financial system to a very specific type of liquidity risk. Systemic liquid-
ity risk arises when the demand for local assets falls because of a perceived increase in
country or banking risk, thus prompting foreign banks to recall short-term lines of credit
and depositors to convert their deposits into dollars or to transfer them abroad. Unless
liquid dollar liabilities are backed by sufficient liquid dollar assets abroad, banks could run
out of dollar liquid reserves and could fail to pay off dollar liabilities. Similarly, central
banks could run out of international reserves to provide dollar lender-of-last-resort sup-
port to distressed banks. When those international reserves are depleted, deposit (or loan)
contracts may need to be broken and disruptive or confiscatory measures taken, thereby
imposing a heavy cost on the financial system.

Dollar deposits are often more vulnerable to runs than local currency deposits, even in
the absence of exchange rate adjustments. In highly dollarized countries, local currency
deposits are mostly held for transaction purposes and are less affected by expected yield
differentials than dollar deposits, which are predominantly held as store of value and are
close substitutes for deposits abroad or dollars cash. Moreover, even when the demand for
local currency deposits is affected, the small size of these deposits in the most highly dol-
larized countries limits the threat they represent for banks’ liquidity.

The lack of dollar monetary instruments can further inhibit the scope for interest rate
defenses against deposit withdrawals. An interest rate defense may be ineffective once a
run has started, because the central bank has limited ability to raise the interest rate on
dollar deposits. Banks are often reluctant to raise interest rates on dollar deposits, because
of concerns that increasing rates may be interpreted as a sign of weakness, thus further
exacerbating deposit withdrawals.
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Box 3.2 Capital Account Liberalization and Financial Stability

Capital account liberalization exposes the domestic
financial sector to greater competition and risk tak-
ing. In the absence of appropriate bank supervision,
banks can expand risky activities at rates that exceed
their capacity to manage them, including the use of
derivatives and other complex cross-border transac-
tions that are difficult to monitor and regulate. Large
capital inflows can also lead to rapid credit growth,
possibly to unproductive sectors of the economy such
as real estate and government-supported industries,
thus contributing to asset price bubbles and financial
sector difficulties. Capital account liberalization can
also increase banks’ credit risk through aggressive for-
eign currency lending to unhedged borrowers.
Capital account liberalization may facilitate a
faster transmission of economic and financial system
shocks, thereby increasing asset price volatility.”
Exchange rate risks tend to be more pronounced
when a fixed exchange rate peg has been maintained
for a considerable period of time and if market per-
ception of an implicit exchange rate guarantee has
promoted inadequate hedging. If the banking system

is weak, the monetary authorities may be reluctant to
increase interest rates to stabilize the exchange rate.

The supervisory agency needs to have prudential
standards and technical skills to cope with the chal-
lenges that accompany capital account liberaliza-
tion. Experience shows that careful planning of the
sequencing and the pace of reforms could be critical
to successful liberalization efforts, as further discussed
in chapter 12. Before liberalizing the capital account,
particular attention should be given to the effective-
ness of existing capital controls, the soundness of
the macroeconomic environment and consistency of
macroeconomic policies, the prudential and super-
visory framework, the financial system’s level of
development, and the ability of both financial and
nonfinancial corporations to manage potential risks
and shocks that may arise. Successful capital account
liberalization requires complementary monetary and
financial sector reforms. Policies should be focused
on improving internal governance of financial insti-
tutions, developing deep and liquid financial mar-
kets, and fostering market discipline.

a. In Korea, before the 1997 crisis, capital inflows helped finance sectors that subsequently experienced difficulties. In Sweden,
the large credit expansion that followed financial deregulation contributed to the asset price bubble in the 1980s.
b. Cross-border contagion may be exacerbated if portfolio managers in developed countries bundle instruments from different

countries in the same risk class.

The main solvency risk faced by dollarized financial systems results from currency
mismatches in the event of large depreciations. Currency-induced credit risk is generally
the key source of vulnerability because borrowers are highly susceptible to defaulting on
dollar-denominated loans in the event of a large depreciation. Banks with large domestic
dollar liabilities must balance their foreign exchange positions either by extending dollar
lending to local currency earners or by holding dollar assets abroad. Thus, to maintain
their profitability (especially in light of generally lower rates of return on foreign assets
than on local dollar assets) and to satisfy the pent-up demand for loans, banks gener-
ally end up lending domestically a large share of their dollar deposits, thus effectively
transferring the currency risk to their unhedged clients and retaining the resulting credit
risk. Borrowers’ currency mismatch is enhanced by the fact that prices and wages may
continue to be set in local currency even when financial dollarization is widespread.
Counterparty exposure is also amplified if collateral is denominated in domestic currency,
and it declines relative to the loan after a depreciation. Banks’ direct exposure to currency
risk is generally limited by tight regulatory limits on open foreign exchange positions,
but off balance-sheet positions (e.g., in derivatives) are often misreported and may cause
exposures to be underestimated.
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In the event of large depreciations, widespread currency mismatches can have sys-
temic effects that compound the deterioration of banks’ financial situation. Because of
balance-sheet effects, large devaluations in highly dollarized economies are more likely to
be contractionary, further undermining borrowers’ capacity to service their debts. Because
it impairs the solvency of both borrowers and banks, the credit risk deriving from a large
devaluation also increases the scope for a credit crunch and heightens the risk of deposit
withdrawals by concerned depositors. Thus, solvency and liquidity risks are closely inter-
related.

The interaction between prudential risks and the monetary regime, which instills fear
of floating, subjects the financial system to risks similar to those incurred under a rigid
exchange rate system. The more financially dollarized an economy is, the more vulner-
able to large exchange rate fluctuations it becomes; hence, the less disposed the monetary
authorities are to let the exchange rate float. Empirical evidence indicates that both
nominal and real (bilateral) exchange rates are less volatile in more dollarized economies
(see Gulde and Ize 2004). Instead, interest rates must bear the brunt of the adjustment to
shocks, thereby raising interest rate risk both for local currency and for dollar intermedia-
tion and then heightening credit cycles. Credit booms are accentuated by the fact that
incoming dollar flows feed domestic lending and, through the banking multiplier, boost
dollar intermediation.

The dollarization of public debt can be an important collateral source of financial
fragility when banks have large holdings of public securities. Sharp exchange rate depre-
ciations can undermine the sustainability of the public debt and, in turn, can undermine
the solvency of banks when the latter hold large volumes of public securities.

In countries with a high degree of dollarization, stability assessments should indicate
the extent to which dollarization is a potential source of vulnerability and should suggest
appropriate measures. Where available, reports also should provide supporting quantita-
tive information such as the degree of co-circulation, shares of foreign currency deposits
and loans, short-term foreign assets and liabilities of the main financial institutions, net
foreign assets, and net open foreign currency positions of banks.

3.5.4 Islamic Banking—Stability Issues

The provision and use of financial services and products that conform to Islamic religious
principles pose special challenges for a stability assessment. Institutions offering Islamic
Financial Services (IIFS) and Islamic capital market instruments constitute a significant
share of the overall financial system in several countries; in Sudan and Iran, the entire
system is based on Islamic finance principles. This situation requires the recognition of
the unique mix of risks in IIFS and key aspects of Islamic securities markets not only in
stability assessments but also in the design of policies. See box 3.3 for details.

3.6 Key Policy Issues and Policy Priorities to Support Stability

The previous sections of this chapter (3.1-3.5) have described a range of qualitative and
quantitative information and techniques that can be used to identify potential strengths
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Box 3.3 Stability Issues in Islamic Banking

Unique risks in Islamic finance arise both from con-
tractual design of instruments that are based on Sharia
Principles and from the overall legal, governance, and
liquidity infrastructure governing Islamic finance.
The following list* summarizes the features that need
to be taken into account when assessing stability in a
financial system that includes (or is based on) institu-
tions offering Islamic financial services (IIFS).

e Profit-and-loss-sharing (PLS) modes of financing
shift the direct credit risk from banks to their
investment depositors, but they also increase the
overall degree of risk of the asset side of banks’
balance sheets because they make IIFS vulner-
able to risks normally borne by equity investors
rather than by holders of debt. In particular,
operational risk is crucial in Islamic finance. It
arises from (a) the fact that the administration of
PLS modes is more complex than conventional
financing (which also makes standardization of
the products more difficult to achieve) and (b)
the fact that ITFS often have no or limited legal
means to control the agent-entrepreneur. Non-
PLS modes of financing are less risky and they
more closely resemble conventional financing
facilities, but they also carry special risks that
need to be recognized.

e Sales-based methods of financing often bundle
commodity price risks, operational risks, and
credit risks in complex ways, making it difficult
to price risks.

e Another specific risk inherent in IIFS stems
from the special nature of investment deposits,
whose capital value and rate of return are not
guaranteed. This condition increases the poten-
tial for moral hazard and creates an incentive for
risk taking and for operating financial institu-
tions without adequate capital.

e Finally, Islamic banks can use fewer risk-hedg-
ing instruments and techniques than do con-
ventional banks and can operate in an environ-
ment (a) with underdeveloped or nonexistent
interbank and money markets as well as govern-
ment securities and (b) with limited availability
of, and access to, lender-of-last-resort facilities
operated by central banks.

The above risk factors have historically forced
ITES into holding a comparatively larger proportion
of their assets in reserve accounts with central banks
or in correspondent accounts than do conventional
banks, and those risk factors have also led to reli-
ance mostly on sales-based facilities on the asset side
rather than PLS modes. This situation has affected
their competitiveness and has increased their vulner-
ability to external shocks, with potential systemic
consequences. Sundararajan and Errico (2002) pro-
vide suggestions on how to address the risks inherent
in Islamic banking.®

a. This subsection is based on Sundararajan and Errico (2002).

b. For more on regulatory and risk management issues in Islamic banking, see exposure drafts of various prudential standards in
the Web site of the Islamic Financial Services Board (http://www.ifsb.org), an international organization that was established
to promote good regulatory and supervisory practices and to develop international prudential standards for institutions offering
Islamic financial services.

and vulnerabilities in the financial system. Once weaknesses have been identified, the
next issues to consider are how this information can be used to help maintain financial
stability and how policies can be enacted or changed to minimize the risks to financial
stability. The responses to those issues are multifaceted and depend on the nature of the
vulnerabilities that have been identified.

Vulnerabilities and the corresponding policy actions can be categorized into four key
areas:

e Macroeconomic (such as aggregate imbalance in payments to nonresidents)
e [nstitutional (relating to weaknesses in particular institutions or classes of institu-
tions)
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e Regulatory or supervisory (relating to the design and implementation of regula-
tions and prudential standards)

e Structural (relating to the operational infrastructure of markets, settlement sys-
tems, and safety nets)

The mix and the timing of policy tools need to be appropriate for the vulnerability
addressed. For example, if rapid credit growth were mainly a result of macroeconomic imbal-
ances, it would need to be addressed primarily by macroeconomic stabilization policies,
while prudential tools would play only an auxiliary role. Conversely, if a vulnerability were
mainly a result of weaknesses in banking supervision and regulation, then using macroeco-
nomic policies would be second best should reforms of supervision and regulation turn out
to be insufficient or slow to yield results. Weaknesses such as these should be addressed in
a timely manner through improved prudential supervision and oversight, effective surveil-
lance of individual institutions and markets, and development and maintenance of a robust
financial infrastructure. Macroeconomic policy adjustments, even when they are second
best, could be crucial, for example, to limit inflationary pressures, credit growth, or bubbles
in certain sectors that could substantially affect the financial sector. In addition, by them-
selves, policies to develop institutions and markets (e.g., money or government securities
market development) and to build infrastructure (e.g., design a large value payment system)
pose additional financial and macroeconomic risks, which need to be managed through
prudential policies and macro-policy adjustments, as further discussed in chapter 12.

The calibration of policies can take into account information obtained from the quan-
titative macroprudential tools, in particular, stress tests. For example, in the context of
macroeconomic policies, stress tests or sensitivity calculations can provide an assessment
of how a certain interest-rate and exchange-rate policy mix can affect the financial sector
and of what the resulting effect on the economy as a whole would be. Similarly, in the
context of regulatory policies, simulations can be used to assess what the effect would be
of an envisaged policy change (e.g., an increase in the rate of providing loans) on the
health of the financial system. In the context of supervision, stress-test results can be
used to direct supervisory attention to those groups of institutions that pose the greatest
risk for the system as a whole. Similarly, evolution of financial soundness indicators and
information from macroprudential surveillance may call for more intensive supervision in
specified areas (e.g., market risks or country risks).

An assessment of the overall stability of the financial system is based on combining
the analysis of risks and vulnerabilities with the assessment of various financial policy
responses and policy frameworks. If the potential vulnerability to plausible shocks were
not high or if the policy framework and policy responses—as seen, for example, from stan-
dards assessments—were considered appropriate, then the system would be judged stable.
The stability considerations would typically dictate that a range of prudential and market
development policies be given high priority.

Notes

1. See Houben, Kakes, and Schinasi (2004, appendix 1I) and Schinasi (2004) for a dis-
cussion of definitions of financial stability.
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2. Financial stability analysis is intended to assess the stability and efficiency of a financial
system as a whole and not of individual institutions. Although a focus on systemically
important institutions is needed to assess stability, the analysis cannot be expected to
address legal or governance issues such as fraud that pertain to specific institutions.

3. See Borio (2003) for a discussion of this point.

4. For useful overviews of the EWS literature, see Kaminsky, Lizondo, and Reinhart
(1998), Berg and others (2000), Altman and Narayanan (1997), and Abiad (2003).
See also Altman and Narayanan (1997).

5. See box 3.1 for further details on market-based indicators of financial soundness.

6. See IMF (2004b) for further details of the use of FSIs.

7. This section is based on Craig and Sundararajan (2004), Sundararajan and others
2003, and IMF (2004b, chapters 6, 8, and 14).

8. Several market-based indicators may also be used to analyze the evolution of financial
system risks, including credit risks.

9. Basel Core Principles (BCP) assessments examine compliance with 25 basic principles
for effective banking supervision. The scope and coverage of BCP are analyzed in
chapter 5 and in IMF and World Bank (2002b). For more information on how BCP
assessments can provide information that is useful for interpreting FSIs and for a map-
ping of FSIs with relevant core principles, see IMF (2003c¢).

10. A general introduction to insurance sector soundness is also provided in International
Association of Insurance Supervisors (IAIS; 2000, 2002). This section is based on the
discussion in Das, Davies, and Podpiera (2003). Insurance firms often sell pensions or
manage pension funds, other mutual funds, and unit trusts. Those in the insurance and
pension fund management industry can significantly affect the stability of markets and
financial stability generally through their investment behavior. See the IMF Global
Financial Stability Report for April (2004d) and September (2004e).

11.See Das, Davies, and Podpiera (2003, appendix I) for an explicit mapping of Insurance
Core Principles into FSIs for the insurance sector and for examples of core FSIs in a
number of countries.

12.This section is based on Craig and Sundararajan (2004), IMF (2004b, chapter 8), and
IMF and World Bank (2002a).

13.The basic definitions of the FSIs are provided in chapter 2. See also chapter 8 of IMF
(2004b) for an overview of statistics on securities markets, and see BIS (1999, 2001)
for a detailed discussion of market liquidity.

14.Chapter 5 of IMF (2004b) reports empirical analysis demonstrating a linkage between
corporate leverage and asset quality across a large number of countries. See also
Pomerleano (1998).

15.IMF (2005) examines household sector behavior, with a focus on assessing the shifting
of market risks to the household sector. See also Debelle (2004).

16.Hilbers, Lei, and Zacho (2001) conclude that unbalanced real estate price develop-
ments often contribute to financial sector distress. Also, see chapter 9 of IMF (2004b)
for a discussion of real estate price indices. For a comprehensive analysis of real estate
indicators, see BIS (2005). See also Borio and McGuire (2004).

17. This section contains a general discussion on stress testing. For more technical details,
see appendix D.
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18. This section builds on IMF 2003, part L.

19.See the BIS Web site for more information: http://www.bis.org/statistics/consstats.
htm.

20.In the limited number of countries where banks from a non-BIS-reporting country
have a significant presence, other data must be used. Specifically, the local supervisory
authorities may need to ask those banks to report their consolidated lending to the
country (if they are not doing so already).

21.The BIS locational international banking statistics are a separate set of data from the
BIS consolidated banking statistics that measure banking sector assets and liabilities
in foreign countries but are not consolidated on a cross-border basis. See http://www.
bis.org/statistics/bankstats.htm for more details.

22.The debt sustainability will also depend on other policy and environmental elements
that affect future cash inflows and outflows, such as the expenditure policies of a
sovereign borrower. See “Assessing Sustainability,” IMF (2002a) for a comprehensive
discussion of different concepts of sustainability.

23.See Levine (2003) or Rajan and Zingales (1998), as well as other references in chap-
ter 4.

24.For a further discussion on this subject, see chapter 4.

25.See Ghosh and others (2002).

26.Bell and Pain (2000) review the literature suggesting that banking crises tend to be
preceded by credit booms.

27.Gourchinas, Valdes, and Landerretche (2001) find that financial development typi-
cally occurs in bouts that are characterized by short periods of intense financial deep-
ening.

28.See Cottarelli, Dell’Ariccia, and Vladkova-Hollar (2003).

29. Analyses of IFCs by economists have been sparse. More attention has been devoted to
this area by geographers, who have focused primarily on why IFCs are located where
they are. Good reviews of the literature are provided by Choi, Park, and Tschoegl
(1990) and Tschoegl (2000).

30.For more on the analysis of risks associated with LCFlIs, see Miles (2002).

31.See IMF (2000, 2003b) for a more detailed discussion of rationale and lessons of the
OFC assessment program of the IME See also Financial Stability Forum (2000).

32.These types of standards assessments are done as part of a broader stability assessment
in FSAPs for countries that host an OFC or IFC. A stand-alone assessment of an OFC,
however, is limited only to an assessment of observance of relevant international stan-
dards.

33. A detailed description of exchange arrangements and restrictions of individual coun-
tries is provided in IMF (2003a, 2004a).

34.Ishii and others (2002) provide country examples. For instance, capital account liber-
alization against a weak and poorly supervised financial sector contributed to the 1994
crises in Mexico and Turkey. Expansionary macroeconomic policies, a weak regulatory
environment, and a fixed exchange rate policy together with capital account liberal-
ization fueled the 1992 crisis in Sweden.

35.See Williamson and Mahar (1998) and Kaminsky and Reinhart (1999).
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36.See Gulde and Ize (2004) and De Nicols, Honohan, and Ize (2003) for a discussion of
the various forms and consequences of dollarization.

37. These measures may not fully capture the extent of dollarization insofar as dollars are
held as cash and used for transactions.
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