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The folloving symbols hee been used throughout this paper:
. to indicate that data are natadlable;

— to indicate that theidure is zero or less than half thedl digit shavn, or that the item
does not eist;

—  between years or months (foraenple, 1998-99 or January—June) to indicate the ye
or months ceered, including the lggnning and ending years or months;

| between years (forxample, 1998/99) to indicate a crop isichl (inancial) year
“Billion” means a thousand million.
Minor discrepancies between constituégtifes and totals are due to rounding.

The term “country as used in this papedoes not in all cases refer to a territorial entity th
is a state as understood by internationaldad practice; the term alsovess some territer
ial entities that are not statesjtifor which statistical data are maintained andsjoled in
ternationally on a separate and independent basis.
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Preface

The internationalifiancial turmoil of the second half of the 1990s hawqited
much reflection and analysis within the international community ayswto
strengthen the internationah&ncial systemTogether with other internationalga¢
nizations, national authorities, and thevpté sectgrthe IMF has been evking on a
series of initiattes intended to contnite to a more stable andiefent financial sys
tem, and tward better preparedness to address future systemic prol#emsg
these initiatres are the ongoingfefts to deelop and use macroprudential indica
tors—deined broadly as indicators of the health and stabilityirrfcial systems.
This paper aims to takstock of current krdledge in the area of macroprudential
indicators—notablyanalytical, identitation, and measurement issues—with avvie
to providing reference material for national authorities, thegbel sectorand other
users of macroprudential indicatof$e paper also looks at issues related to the use
of macroprudential indicators in IMF s@illance, and possibleays to encourage
their dissemination through the IMF Special Data Dissemination Standard or in other
ways.

The material in this paperas originally prepared for discussion at a September
1999 consultavie meeting at the IMF with highael experts from central banks, su
pervisory agencies, internationaldncial institutions, academia, and the/gieé see
tor. A revised paper reflecting the results of the consukatieeting \as used in dis
cussions in the IMB' Executive Board in January 2000he fnal paper has further
beneited from comments by Excutive Directors and colleagues in the IMF

The paper s prepared under our direction by a jointfstadm led by Owen
Evans Alfredo M. Leone, Mahinder Gill, andaRl Hilbers, and consisting @finfrid
Blaschle, Russell Kruger, Marina Moretti, Jun Naayasu, Mark O’Brien, joten
Bemge, and DeLisl&Vorrell. We would like to pay a special tritbe to the late Owen
Evans, who together witid. Sundararajan, & a major initiator of this projedtve
would like to thank Helen Chin of the External Relations Department for editing and
coordinating production of this Occasionaper The vievs expressed in this paper
are those of IMF stbBnd do not necessarily reflect thewseof national authorities
or of IMF Executive Directors.

Carol S. Carson Stefan Ing\es
Director Director
Statistics Department Monetary and Exchang&ffairs
Department
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| Overview

Substantial progress has been made during recent This paper aims to takstock of current krval-
years in foging a consensus on the importance edge in the area of MPIs—notapfnalytical, iden

of strengthening the architecture of the international tification, and measurement issues—with awie
financial systemThe international communityact providing reference material for national authori
ing through warious forums, has identd a number ties, the pwate sectqrand other users of MPI§he

of priorities in this vork, including the need to en  paper also looks at issues related to the use of MPIs
hance its wn—and the marts'—ability to assess in IMF surnwillance, and their dissemination either
the strengths and vulnerabilities afidncial sys through the IMF Special Data Dissemination Stan
tems, and to deslop the analytical and procedural dard (SDDS), or in other ays. In particularthe
tools needed to perform this task. In particuthe paper looks at:

importance of assessing the soundnessnahtial - the MPIs that could be used mosfefively by
systems as part of the IMFSureillance vork was the IMF in its sureillance vork underArticle IV
given prominence by the Group iventy-Two fi- of the IMF’s charter and within the framverk of
nance ministers and central bankvgmors in the the FSSAs:

Report of theAbrking Gioup on Stengthening F
nancial Systemsn October 1998 The working
group recommended thanéncial sector sueil-

« the modalities and options for the compilation of
such data; and

lance be anchored to the IMF seillance process, « the possible dissemination of MPIs to the public,
with expert support from th&Vorld Bank and else including through the SDDS.
where.This process is mowell under vay as part of This paper has berigfd from feedback praded

the jointWorld Bank-IMF Financial Sectokssess during a consultate meeting on macroprudential
ment Program (FSAP), and the related Financial indicators and data dissemination, whicaswheld
System StabilityAssessments (FSSA5) he deel- at IMF headquarters on September 10-11, $999.
opment and possible dissemination of so-called The objecties of this outreach meeting were to-dis
macroprudential indicators (MPIs)—a&dd broadly  cuss &periences of member countries and the inter
as indicators of the health and stability imfahcial national community in identifying and using MPIs
systems—hee been encouraged recently by both for analyzing fnancial sector soundness, and to
the Group of Seen (G-7) and the IMF Interim  consider possible modes of disseminating these in
CommitteeZ Such indicators will be critical in pro  dicators to the public. &ticipants in the consuka
ducing reliable assessments of the strengths and vultive meeting included highatel experts from cen
nerabilities of inancial systems as part of IMF sur tral banks, supervisory agencies, international
veillance, and to enhancing disclosure ady k financial institutions, academia, and thevaté see
financial information to maks. tor (banks, imestment funds, rating agencies). IMF
management, senior stafind representags of the
Executive Board also participatedhe main con
_IThe FSAP was launched jointly with th#vorld Bank on a  clusions of the consulta® meeting are summa
pilot _basns in May 1999The program is _o!e_5|gned to identify f rized in Box 1.
nancial _s;ystem_strengths and vulnerabilities and t_o helelale o) dificult ith identifvi MPIs f .
appropriate polig responsesThe FSSA reports, which focus on n_e mculty with 1 entitying S Tor use in
financial system issues of signénce for macroeconomic perfor ~ Surwillance vork is that the research conducted so
mance and policies, are prepared on the basis of the FSAP byfar has not produced a consensus on a core set of in
IMF staf for discussion in the IMF Eecutve Board, within the dicators.This is, in part, because fiifent indicators

context of Article IV surnweillance. In theNorld Bank, the FSAP : : :
reports proide the foundations for the formulation afdncial may be releant in diferent circumstances. It may

sector deelopment stratges.
2See United States, Department of Theasury (1999) and 4n
ternational Monetary Fund (1999a). 3See Hilbers, Kruger, and Moretti (1999) for details.



also reflect the short time that analyticalnwin this

1 OVERVIEW

with, in its strengthened swillance of fnancial

area has been done. Inyatase, this has meant that sectors, has been ideigidl as much through past-e

the initial set of MPIs that the IMF ixperimenting

perience in theiéld as through research.

Box I. Main Conclusions of the Consultative Meeting on
Macroprudential Indicators and Data Dissemination

The main conclusions reached by the participants of Measurement and Data Dissemination Issues

the September 1999 consulatimeeting are summa
rized belov:

Identification, Analysis, and Use of MPIs

* While work on identifying and measuring MPIs has
advanced substantially in recent years, \Wlealge in
this area is still limited and more research and analy
sis is needed. In particujdhere is no consensus on
a model for determining the vulnerability ofiaan
cial system or on a set of widely accepted MPIs.

* Prioritization among MPIs and the selection of a
core set of indicators is desirable. Use of a single
composite indicatorhowever, would be werly
simplistic and could be misleading.

* Analyses of iinancial sector vulnerability cannot
rely on quantitatie indicators alone. Qualitaé in-
formation on institutional circumstances, com
bined with informed judgment, is also essential.

e There is a need to: (1) impm the quality of ac
counting practices in mgrcountries; (2) assess the
health of nonbankiriancial institutions and of the
corporate sector; (3) address the limitations of aggre
gating microprudential information to obtain MPIs;
(4) develop benchmarks and norms for the indica
tors; and (5) use stress tests as part of adiatw
looking approach to macroprudential analysis.

 Efforts should be directedward a greater harmo
nization of MPIs in terms of erage, periodicity
timeliness, and public access.

* No single set of MPlIs is currently being dissemi
nated by a group of countries or seen as superior| to
other sets.

e National authorities diér in their approaches to
the dissemination of data on theancial system,
and no clearly identidble set of best practices
for dissemination of MPI data has ewged.While
there is a presumption that disclosure of informa
tion promotes mawkt discipline, there remain-n
evitable conidentiality concerns, notably about re
leasing information on indidual institutions.

* Given the substantialavk ahead in crafting a core
set of MPIs, it wuld be premature to include MPIs
within the SDDS, though consideration should be
given to haev to provide national authorities with
incentves to compile and disseminate MPIs.

« It would be useful to conduct a sayvof national
supervisors, statistical authorities, and users o
evaluate prospects for compiling MPIs, in wief
the comple& questions raised about the scope ¢
macroprudential wrk and the technical feasibility
of compiling MPlIs.

—h




1
Surveillance

he ability to monitorihancial soundness presup

Indicators for Macroprudential

Although it may be possible todsop a reasonably

poses thexastence of indicators that can be used clear picture of these elements in &egi country
as a basis for analyzing the current health and stabilityfairly quickly, a deeper understanding oflhevell the

of the fnancial systemThese macroprudential irdi
cators comprise both aggeted microprudential in
dicators of the health of inddual financial institu
tions, and macroeconomi@anables associated with
financial system soundnegggregated micropruden
tial indicators are primarily contemporaneous or lag
ging indicators of soundne&snacroeconomic ari-
ables can signal imbalances thateaf financial

financial system actuallyavks is generally>gpected
to develop only after careful obseation oser a period
of time.

Because the relance of indvidual indicators
may \vary from country to countryMPls cannot be
used mechanically Rather ary assessment needs
to be based on a comprehemsiket of indicators,
taking into account theverall structure and eeo

systems and are, therefore, leading indicators. Finan nomic situation of a country and itm&ncial sys
cial crises usually occur when both types of indicators tem. In may instances, monitoring of indicators

point to vulnerabilities, that is, whemé&ncial institu
tions are weak anéiée macroeconomic shocks.

over time (an intertemporal comparison) can be
more meaningful than comparisons across eoun

The indicators that are the focus of this paper aretries, due to dfering accounting and prudential

quantitativevariables The aailability of these indi
cators alone is not didient to malk an eerall as

standards as well as fdifences in the structure of
financial systems. Changes irgwations such as

sessment ofifiancial system soundness. Such as accounting and prasioning norms can, heever,
sessments also depend on a broad range of elementsad to breaks in time series.

that are not easily quan#ble. In particularthe ade
quagy of the institutional and gulatory framevorks
governing the ihancial system sigrifantly afects

Prudential indicators should be monitored not
only for the (narraly defined) banking systemuh
if systemically relgant, for other ihancial institu

the systens soundness. Elements include the struc tions as well, including nonbank depository corpora

ture of the ihancial system and maeats; rgulations

tions (if they exist) and nondepositoryirfancial

regarding accounting and other standards, and dis intermediaries.

closure requirements; loan clagsition, prwision-

A limited set of macroeconomic indicators that

ing and income recognition rules, and other pruden are considered most rgnt for a particular country

tial regulations; the quality of supervision of
financial institutions; the @@l infrastructure (includ
ing in the areas of bankruptand foreclosure); in

may be used fostress teststo evaluate quantita
tively the impact of laye changes in those indicators
on the portfolios ofihancial institutions, and on the

centive structures and safety nets; and liberalization aggregyate soleng/ of the fnancial system. Using

and dergulation processes.

The importance of thesgialitative elements calls
for a high dgree of &perience in analyzing them, and
an ability to couple the analysis of MPIs with in
formed judgment on the adeqyaaf the institutional
and rgulatory framwvorks of indvidual countries.

40bsenation lags should be short to alldimely monitoring.
Stress testing these indicators couldvie an early \arning re
garding vulnerabilities.

5The IMF's FSSAs combine the analysis of MPIs with a €om
prehensie review of these qualitate aspects (see Sectigh

the IMF's macroeconomic forecasts, and observing
past relationships between macroeconomic and pru
dential indicators, it may also be possible, to some
deggree, to project ligly future deelopments in pru
dential indicators.
A set of indicators that the IMF has idemd

through its fnancial sector sueillance, technical
assistance, and progranofk over the years is de

8For example, whereas in one country an indicator may be con
structed using a namomonetary agggate, in another country a
broad aggrgate may be more meaningful.



INDICATORS FOR MACROPRUDENTIAL SURVEILLANCE

Table 1. Summary of Macroprudential Indicators

Aggregated Microprudential Indicators

Macroeconomic Indicators

Capital adequacy
Aggregate capital ratios
Frequency distribution of capital ratios

Asset quality
Lending institution
Sectoral credit concentration
Foreign currency-denominated lending
Nonperforming loans and provisions
Loans to loss-making public sector entities
Risk profile of assets
Connected lending
Leverage ratios

Borrowing entity
Debt-equity ratios
Corporate profitability
Other indicators of corporate conditions
Household indebtedness

Management soundness
Expense ratios
Earnings per employee
Growth in the number of financial institutions
Earnings and profitability
Return on assets
Return on equity
Income and expense ratios
Structural profitability indicators
Liquidity
Central bank credit to financial institutions
Segmentation of interbank rates
Deposits in relation to monetary aggregates
Loans-to-deposits ratios

Maturity structure of assets and liabilities (liquid asset ratios)

Measures of secondary market liquidity

Sensitivity to market risk
Foreign exchange risk
Interest rate risk
Equity price risk
Commodity price risk

Market-based indicators

Market prices of financial instruments, including equity

Indicators of excess yields
Credit ratings
Sovereign yield spreads

Economic growth
Aggregate growth rates
Sectoral slumps

Balance of payments
Current account deficit
Foreign exchange reserve adequacy
External debt (including maturity structure)
Terms of trade
Composition and maturity of capital flows

Inflation
Volatility in inflation

Interest and exchange rates
Volatility in interest and exchange rates
Level of domestic real interest rates
Exchange rate sustainability
Exchange rate guarantees

Lending and asset price booms
Lending booms
Asset price booms

Contagion effects
Trade spillovers
Financial market correlation

Other factors
Directed lending and investment
Government recourse to the banking system
Arrears in the economy

scribed inTable 1. Background is pvaded on
MPIls that hae been used for monitoring the
soundness ofifancial systems, along with diseus
sion of the usefulness of these indicatdtse MPIls system are primarily desed by aggrgating indica
are dvided into two broad catgories: (1) aggre tors of the health of indidual financial institutions.
gated microprudential indicators; and (2) indicators One commonly used framerk for analyzing the
of macroeconomic delopments or xogenous health of indvidual institutions is the so-called
shocks that could ##ct the fnancial systemTable CAMELS frameavork, which irvolves the analysis of
1 provides a comprehenss listing of the MPIs  six groups of indicators reflecting the health iof f
identified thus &r. nancial institutions:

Aggregated Microprudential Indicators

Indicators of the current health of thiedncial



e Capital adequag

» Asset quality

* Management soundness,
e Earnings,

* Liquidity, and

» Sensitvity to marlket risk?

Indicators of mar&t perceptions often supplement
these indicators. Because the CAMELS gatea
tion of indicators is helpful in analyzing thanous
possible areas of vulnerabilithe discussion of sys
temwide indicators in this chapter folls the same
structure.

Capital Adequacy Indicators

Capital adequacand aailability ultimately deter
mine the robstness of ihancial institutions to
shocks to their balance she€lswus, it is useful to
track capital adequgcatios that ta& into account
the most importantifiancial risks—foreign >
change, credit, and interest rate risks—including
risks involved in of-balance sheet operations, such
as denative position$

Aggregate Risk-Based Capital RatioBhe most
commonly used indicator in this respect is the aggre
gate risk-based capital ratio (the ratio of capital to
risk-adjusted assets). declining trend in this ratio
may signal increased riskgosure and possible cap
ital adequag problems. It is possible to estimate
vulnerability based onvarage sectorwide capital
adequay ratios, lut these may be misleading under
some circumstances (see Sectbh In addition to
adequay, it may also be useful to monitor indicators
of capitalquality. In mary countries, bank capital
consists of diierent elements that he varying
availability and capability to absorb lossever
within the broad catgories ofTier 1, Tier 2, andTier
3 capital® If these capital elements can be reported
separatelythey can serg as more reliable indicators

Aggregated Microprudential Indicators

may be possible touild an aggrgate viev based on
the analysis of the capital ratios of imidiual institu
tions, or groups of selecteddarinstitutions, such as
the three lagest banks. It may often be useful to
focus on particular subgroups such as stateea
banks and preously intenened banksAnother vay

of avoiding problems of agggation is to look at the
number of banks (and their matkshare) with risk-
based capital ratios belocertain thresholds, such as
the minimum required under international or domes
tic standards?

Asset Quality Indicators

The reliability of capital ratios depends on the-reli
ability of asset quality indicators. Risks to the-sol
veng of financial institutions often des from im
pairment of assets, so it is important to monitor
indicators of asset qualitiirst, we deal with indica
tors that directly reflect the current state of credit
portfolios; macroeconomic indicators that indirectly
impact asset quality are outlined beldndicators of
asset quality need also to ¢aikito account credit risk
assumed dfbalance sheet via guarantees, contingent
lending arrangements, and datives. In some coun
tries, trust actiities and operations of fshore banks
also pose signifant contingent risk and the indica
tors should, as much as possible, reflect consolidated
information. Indicators of asset quality include indi
cators at the leel of the lending institution, and
indicators at the el of the borrwing institutions.

Indicators at the Level of the Lending Institution

Sectoal Credit Concentation. A large concentra
tion of aggreate credit in a spedif economic sector
or actvity, especially commercial propertyay sig
nal an important vulnerability of thénfncial sys
tem to deelopments in this sector or agty. Mary
financial crises in the past (including tAsian

of the ability of banks to withstand losses, and help crises) hae been caused or amgifi by dovnturns

in putting overall capital ratios into cormnte
Frequency Distribtion of Capital RatiosAs an
alternatve to the use of aggyate capital ratios, it

70On an aggrgate basis for theirfancial system as a whole,
however, some of the indicators that are useful forvrdiial in-
stitutions may not be applicable and meaningful. Problems-of ag
gregation and measurement are discussed further in S&tion

8Actual (obsered) capital adequgicratios are lagged indiea
tors of banking problems—by the time capital adeguatios
shav a decline, ihancial institutions generally 1@ already been
experiencing serious problems.

9Tier 1 capital consists of permanent shareholdsgsity and
disclosed resees;Tier 2 capital consists of undisclosed ressyv
revaluation reseres, general prasions and loan-loss resey,
hybrid debt-equity capital instruments, and subordinated long-
term debt (wer five years)Tier 3 capital consists of subordinated
short-term debt (cer two years). See BIS (1988, 1996).

in particular sectors of the economy spillingeo
into the fnancial system via concentrated loan
books of inancial institutions. In practice, this has

10The analysis ofifiancial sector stability may sometimes re
quire information on the condition of indilual lage banks be
cause of their mast paver or the possibility of contagion to
other frms; see, for xample, Davnes, Marston, and Gek
(1999).A specifc problem for macroprudential analysis isahim
integrate (1) microinformation on speiciffirms, which is highly
affected by accounting and supervisory standards and the struc
ture of the irm’s global operations; (2) information on the struc
ture of the industry (e.g., concentration, foreigmership, public
sector institutions, werconcentrated lending); and (3) national
macroeconomic informatio.his process might imlve using
measures of dispersion, concentratiorgdabank group analysis,
or multivariate analysis.



Il INDICATORS FOR MACROPRUDENTIAL SURVEILLANCE

often been the case for concentration in real estategernments)The presence of such loans, which are

which can be subject tosse boom andust price
cycles. Loan concentration can be dangerous-in al
most aiy sector of the economironever, including
commodities and certairxpgort industries.

Foreign Curency-Denominated Lendin§everal
financial crises ha been preceded by periods of
fast grovth of foreign curreng-denominated credit
to domestic ifms that frequently ladd a stable
source of foreignyxehange reenuest! These trans
actions shift the foreignxehange risk toifhal bor
rowers, lut often imply a higher credit risk to the
lenders!?

Nonperforming LoangAn increasing trend in the
ratio of nonperforming loans to total loans signals a
deterioration in the quality of credit portfolios and,
consequentlyin financial institutionscash flavs,
net income, and sadng.13 1t is often helpful to sup
plement this information with information on non
performing loans net of pvisions, and on the ratio
of provisions plus interest suspension on impaired
loans to total loans—particularly if impaired loans
have not yet been clas&fl as nonperformingt Al -
though these indicators are primarily baekd
looking, reflecting past problems thatvieaalready
been recognized, thean be useful indicators of the
current health of thdrfancial system, and are often
used in connection with stress testsilwancial insti
tutions. Trends in nonperforming loans should be
looked at in conjunction with information on reco
ery rates—for xkample, using the ratio of cashre
coveries to total nonperforming loans. Such infor
mation points to the ‘el of efort or the ability of
financial institutions to cope with high nonperferm
ing loan portfolios.

Loans Outstanding to Loss-Making Public Sector
Entities (notably public enterprises orgienal go-

11Among other &ctors, diferential reserg requirements in
some countries create incesas for foreign currenedenomi
nated intermediation by making it relaly more competitie
than intermediation denominated in domestic cugrenc

12Foreign curreng-denominated lending is often measured as a
percentage of total lendingggregate fgures on foreign curregic
lending are usuallyvailable, lut in countries where only aviein-
stitutions hae access to foreigrxehange, the lending patterns of
these particular institutions may merit ividual attention.

13Adequate loan clasgifition and accounting standards are es
sential for the ratio of nonperforming loans to total loans to be
meaningful.The utility of this ratio may also be diminished in an
ernvironment in which banks tend to roNer loans that otherwise
would become nonperforming—a practice also described as
“evergreenind.

14Some countries all the netting of the collateralalue
against the impaired loan in calculating the yasions for loan
losses. Diferent rules in this respect may neak&ross-country
comparison of prasioning data dificult. Under some circum
stances, when netting is alled, praisioning ratios may become
meaningless due to #ifulties with \aluing and liquidating collat
eral (e.g., real estate collateral subsequent to a real advhie)b

often the result of past directed lending, may also
signal signifcant credit risk. Depending on the
country loans to loss-making public enterprises or to
regional gawernments may not be classd as non
performing, @en though thegmay not be repaid on a
timely basis and/or in full.

Risk Pofile of Assetgratio of risk-weighted as
sets to total assets by weight catey). A high ratio
of investment in securities withworegulatory risk
weights (such as bonds issued bygomments of
OECD member countries) to total assets usually in
dicates a conseative investment polig on the part
of financial institutionsAt the same time, it is often
a reflection of the structure of the econommyd re-
ulatory incenties that &vor gozernmentihancing in
particular In some instances, Wwever, it might be
an indication of trouble at some institutions that in
vest in securities with @ risk weights because of
capital adequacproblemsts

Connected LendingA high ratio of connected
lending to total loans indicates a concentration of
credit risk on a small number of bowers, that is, a
lack of diversification. Lending to entities that form
part of the same group as theaicial institution i
self is common in mancountries, and can be-in
dicative of deiciencies in credit analysis. Loans to
entities of the same group are often easily amgato
(“pocket banks”), rgardless of credit qualityand
problems in these entities can spieo into the i
nancial institutioris

Leverage Ratios.Financial institutions’lever-
age—measured by the ratio of assets to capital—
increases when bank assetsvgrat a fister rate
than capital. Br institutions that are primarily 4in
volved in lending actiities, the ratio of loans to
capital roughly approximates thevérage. It is the
reverse of the capital adequacatio (a simplifed
version)17

Indicators at the Level of the Borrowing Entity

The quality of inancial institutionsloan portfe
lios is directly dependent upon thedncial health
and proitability of the institutionsborrovers, espe
cially the noninancial enterprise sectofherefore,
ary analysis of asset quality needs toetakto ae
count indicators of the l&dihood of borravers to
repay their loans.

150ne adantage of these ratios as MPIs is their easylabil-
ity from prudential returns.

16Even though this ratio is usuallyviloon an aggmgate basis,
risk can be signi€ant in countries with small numbers ofdar
conglomerates.

17Therefore, it has similar drdbacks. Neertheless, it can be a
useful indicator where loaraluation may be garded as adequate.



Aggregated Microprudential Indicators

Debt-Equity RatiosExcessie corporate borig- than management qualitlthough seeral indica
ing has often preceded periods ifahcial system  tors can be used as proxies for the soundness of
distressThus it is important to monitor nanéncial management, suchvauation is still primarily a

private sector keragel8 Fast gravth of corporate  qualitatve exercise, particularly when it comes to
indebtedness—forxample, at a rate higher than the ealuation of the management of operational
GDP gravth—may be seen as a sign that banks’ risk, that is, the functioning of internal control sys
credit screening proceduresvhabeen relaed. It is tems.This being said, the folleing indicators are
important to monitor if the increase in corporate in sometimes used.
debtedness is concentrated in sectors that are-partic Expense Ratio$\ high or increasing ratio ofxe
ularly vulnerable to shifts in economic aitly, such penses to total venues can indicate thahéncial
as real estate, or toc@genous economic shocks, institutions may not be operatingfiefently. This
such asport industried? can be, bt is not necessarily due to management de
Corporate Sector Ryfitability. Sharp declines in  ficiencies. In ap case, it is likly to nejatively affect
corporate sector privdbility, for example, as aresult  profitability.

of economic deceleration, may sefms a leading in Earnings per Employe&imilarly, low or decreas

dicator of fnancial system distress. ing earnings per empfee can reflect inétiencies
Other Indicatos of Corpoate ConditionsBe- as a result ofwerstafing, with similar repercussions

sides debt-equity ratios,\&ral other indicators also in terms of pratability.

provide information on corporatén@ancial vulnera Expansion in the Number ofifancial Institu

bility. These include cash fiobased indicators tions.Another possible ratio of management sound
such as the interestw@rage ratio (the ratio of oper  ness is the rate okpansion in the number of banks
ating income to interestxpenses), and composite and other ihancial institutionsWhereas somexe
indicators such as th&ltman’s Z-scoré! Alterna pansion may reflect a heajtdegree of competition,
tive indicators that could help assess the conditionstoo rapid a rate of¥pansion may indicate lax licens
of corporations and the implications for the banking ing requirements, unsound management, andpa g
system, include delays in payments, the trend in thein the supervisory capacity

currentness of loans to the dast borravers, and
frequeny information on application for protection
from creditors??

Household Indebtednes3he quality of bank As chronically unprafable financial institutions
portfolios also depends on the condition of barro  risk insolhengy, it is important to follev indicators of
ers from the household secténformation on the  profitability. Declining trends in those indicators
overall level of household indebtedness is useful in may signal problems garding the prafability of fi-
this contet. nancial institutions. On the other hand, unusually
high proftability may be a sign ofeessve risk tak
ing. The following (aggrgate) ratios can sesvas in
dicators of currentiiancial sector prdagability.

Sound management ik to financial institu Return onAssetsThe ratio of (net) pradts to azer
tions’ performance. Indicators of the quality of man age total assets is one of the most commonly used
agement, hwever, are primarily applicable to indi measures of praébility. The ratio can be calculated
vidual institutions, and cannot be easily aggted with various proit measures, for@mple, before or
across the sectoAlthough aggrgated indicators  after pravisions, and before or after tax chas and
can be used, tlyeare more likly to reflect inancial (net) extraordinary itemg3
sector structure and the coungrgconomic situation Return on EquityThe ratio of (net) prafs to aver-

age capital reflects theverage return westors get
from holding bank capitallhe ratio has to be inter
" 18Corporate debt-equity ratios depend, in part, on countries’ preted with caution, since a high ratio may indicate
legal defnitions of debt and equifyand, therefore, are not easily ~ both high proitability as well as la capitalization,
comparable across economies. and a lev ratio can mean i@ profitability as well as

19Few countries hee reliable disclosure s, havever, so that . T . . .
data on corporate debt fo equity ratios mayeh be obtained high capitalizationThe usefulness of this ratio can

from bank supervisors, if tyecollect bank information on their ~0€ €nhanced by emplimg different measures of
clients’ credit quality and on lge borravers or credit concentra capital, for @ampleTier 1 capital only ersus total
tion, or by observing shifts in lending practices. capital, and dferent measures of pits.

20Care should be tek to identify gclical movements in cor
porate sector priébility.

Earnings and Profitability Indicators

Management Soundness Indicators

21See the literature swey in Section Ill for details. 23For comparisons between countries, pretaxifathould
22The latter indicator can be influenced by the quality of bank  be used to eliminate thefeéts of diferent national taxation
ruptgy and related lgislation. practices.
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Income and Expense Ratios order to get a  as thg are &posed, or potentiallyxposed, to trou
clearer picture of the sustainability of gtef and of bled institutions in the interbank maitk
the etent of risk-taking byihancial institutions, it is Deposits as a Sharof MonetaryAggregates.A
useful to look at the sources of gtability such as decline in the ratio of deposits to M2, fotaenple,
(net) interest income, commissions, trading and for may signal a loss of cadience and liquidity prob
eign change results, and other operating income. lems in the banking system. It could also indicate
Similarly, expense ratios canwveal sources of pref that nonbankihancial institutions are more fef
itability problems. Expense ratios can be calculated cient in that the offer an array of otherirfancial
on various kinds of epenses—stéfexpenses, ad products, or thg are acting as banks in allitin
ministratve epenses, and othekgense$4 Ratios name, or thg may hae set up pramid schemes.

can be constructed by setting thesaiast measures Loans-to-Deposits Ratio¥iewed orer time, the

of total income and/onvarage total assets. ratio of credit to total depositsx@uding interbank
Structual Indicators. In addition to indicators of  deposits) may ge indications of the ability of the

current proitability, there are a number of foand- banking system to mobilize deposits to meet credit

looking indicators that are more gearedvaod demand.A high ratio may indicate stress in the

medium- and long-term pribébility. A narrow banking system and awolevel of liquidity to re

bank customer bastor example, may signal com  spond to shock
petitiveness problems of domestic institutions and  Maturity Structue of Fnancial Institutions’As
their inability to fosterihancial deepening through sets and Liabilitiesindicators that reflect the matu
a wider customer bas€hese problems ka impli- rity structure of the asset portfolio, such as the
cations for fnancial system costs, ngns, and share of liquid assets to total assets (liquid asset
profitability. The size of, and changes in interest ratio), can unceer excessve maturity mismatches
rate spreads indicate whether institutions are-oper and highlight a need for more careful liquidity
ating in a &vorable emironment—and may signal managementA major shortening in the maturity
the istence of oligopolistic ihancial marlet structure of inancial institutionsliabilities may
structures. imply a higher liquidity risk and could also reflect
the uncertainty of depositors and other creditors on
the long-term viability of the institutior.
Secondary Mardét Liquidity Liquid asset ratios
Initially solvent inancial institutions may be d@gn should be seen in connection with measures of the
toward closure because of poor management of shortbreadth and depth of secondary nedskfor liquid
term liquidity; so it is also important to monitor liquid  assets, such as bid-ask spreads andvarrigures.
ity indicators. On the liability side, indicators should
cover funding sources, including interbank and central
bank credits. Liquidity indicators should also be able

Liquidity Indicators

Sensitivity to Market Risk Indicators

to capture lage maturity mismatches in thedast f- Banks are increasingly volved in dversified
nancial institutions or in theverall financial secto# operations, all of which wolve one or more as
Cental Bank Cedit to Rnancial InstitutionsA pects of maré&t risk.A high share of imestments in

large increase in central bank credit to banks andvolatile assets may signal a high vulnerability to
other fnancial institutions—as a proportion of their fluctuations in the price of those assets. In general,
capital or their liabilities—often reflects &=re the most releant components of magkrisk are in
liquidity (and frequently also sodngy) problems in terest rate and foreigrxehange risk, which tend to
the inancial system. have signifcant impacts onifancial institutions’
S@mentationA high dispersion in interbank rates assets and liabilities. Moreer, in some countries,
may signal that some institutions are considered banks are allwed to engge in proprietary trading
risky. Banks may also control their interbank posi in stock markts, so it is also of interest to track eq
tions by using quantitate controls, and high-risk4n uity risk. Similarly commodity risks deved from
stitutions might be forced to eage in aggresee the \olatility of commodity prices can be important
bidding for deposits. Changes in interbank credit in certain countrieds
limits or an unwillingness of some institutions to
lend to other ones may indicate serious concerns.

Very often, banks themseas frst detect problems 26ln cases where liquid secondary metekesist, one could also
look at theratio of liquid assets to total deposits
27Indicators of maturity structure should distinguish between
24They are sometimes also used as indicators of management domestic and foreign liabilities, and indicate the curyetenom

problems. ination of the liabilities.
23 iquidity can change rapidiyhawever, requiring frequent up 28Most of these indicators can betracted from prudential re
dating of relgant indicators. turns to supervisory authorities, some direatthers via the cap-



Foreign Exdbange Risk.Large open foreignye
change positions (including foreigmahange matu
rity mismatches) and a high reliance on foreign bor
rowing (particularly of short-term maturity) may
signal a high vulnerability ofriancial institutions to
exchange rate swings and capitalWfloeversals. In
dicators of foreignxhange risk, which is incurred
indirectly via foreign currencdenominated credit
to local borravers (without signitant foreign cur
reng/ cash flav), are considered in the section on
credit risk.

Interest Rate RisKdnterest rate risk is one of the
most common ihancial risks, and virtually all
financial institutions are subject to it. &vthough
it is considered here as a matkrisk indicator
interest rate risk arises from both an institutgon’
banking book as well as from its trading b&8k.

Equity Price RiskFinancial institutions can, in
mary countries, incur substantial equity price risk,
either by trading or westing in the stock maek,
or via dervatives, which gposes the institutions to
the risk of stock mark crashes. Indicators of eq
uity price risk would include the absolute size of
certain classes ofrfancial institutionsinvestment
in equities, their size in terms o&rous balance
sheet indicators, or the capital chas allocated
agpinst equity price risk.

Commodity Price Riskl'he signifcance of com
modity price risk forihancial institutions aries sig
nificantly from country to countnAlthough the in
vestment of most ifiancial institutions in
commodities or commodity deatives is small,
commodity prices are typically morehatile than
exchange or interest rates, and nedskare often less
liquid. Indicators can be constructed that are similar
to those for interest rate and equity risk, by looking
at the absolute size of theséstment in commodities
or by following a maturity ladder approaéh.

Market-Based Indicators

Although not included in the six-group CAMELS
framavork, marlet-based assessments of timaufk

ital chages allocated agnst the particular risks.of exchange-
traded instruments, indicators may also be obtained from stock
and dewatives exchanges, in particulafrom position and mar
gin data. See BIS (1996).

29Supervisors often collect information on interest rate risk
from individual financial institutionsA commonly used report
ing framevork is one where airfancial institution$ interest-
sensitve positions are slotted into time bands, according to the
time until the ngt repricing.Alternatively, interest sensiity
can be determined viduration analysis weighting and aggre
gating the durations of indidual financial instruments held by
a financial institution. See BIS (1997).

30For a description of the maturity ladder approach to measur
ing commodities risk, se@lS (1996).

Aggregated Microprudential Indicators

cial sectoy as implied by the prices (yields) of
financial instruments and the creditsthiness rat
ings of fhancial institutions and lge corporations,
can also be useful indicators ahdincial system
vulnerability,

Market Prices of Fhancial Instruments Issued by
Financial Institutions and Corpations.A decline
in the stock prices ofriancial institutions (relate
to average stock prices) may signal adse markt
perceptions of the health of these institutiéhs.
Similarly, one could analyze the @¥&opment of
yield spreads of tradablén&incial instruments is
sued by ihancial institutions and lge corporate
issuers—especially subordinated debt—to detect
signs of a “flight to quality notably on the part of
investors.

Excessvields.Yields ofered by ag institution (or
group of institutions or maeh) that are signicantly
above others (ecluding interbank deposits) may sig
nal problems in these institutions or thdséence
of unsustainable schemes thabuld merit close
examination.

Credit RatingsA downgrade in the ratings of local
financial institutions elaborated by international rating
agencies may signal gative marlet perceptions at
the international kel. Credit ratings of the corporate
sector can also be important, sinceytimform on the
creditworthiness of the bankshajor borrevers.As
the Asian crisis has shn, ratings hae not alvays
been good indicators of vulnerability/hile they are
certainly helpful in establishing arverall picture of
the stability of theihancial system, a relagly good
rating, by itself, cannot ahys be tagn as a reliable
indicator of the robstness of a countiy'financial
system. Br IMF purposes,ifiancial strength ratings
are likely to be more useful than ratings that incerpo
rate the lilkelihood of geernment suppoi2

Market-based indicators of a counswulnera
bility—such as trends in sereign yield spreads
and sw@ereign ratings—reflect the maeks assess
ment of the credit and foreigix@éhange risks asso

31f shareholders he the perception that the\\gwnment will
bail out troubledihancial institutions, hwever, this data may not
adequately reflect the underlying institutional risk.

32See Section IV for details.oF a recent analysis of rating
agenciesperformance, see BIS (1999c), and International Mon
etary Fund (1999c), ChaptérandAnnex V. Since rating agen
cies generally ha to rely on the published accounts of compa
nies being rated, and do notveaaccess to supervisory data,
their judgments can befatted by detiencies in accounting
and preisioning standards. On the posgdéiside, rating agencies
try to take into account such defencies in their ealuations.
They usually update their analysis more frequently than other in
stitutions, and may be in closer and more frequent contact with
market participants.

33Most commonlyyield spreads are benchmedkaginst U.S.
Treasury yields, and are sutidied into credit and foreignxe
change risks.
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ciated with ivesting in a particular countryol-
lowing theAsian crisis, such indicators woin-

cussions for theiriancial system may happen when
foreign investors consider the current accountdaitef

creasingly include assessments of the risks posedinsustainably lgye and, hence, shift thein&ncial

by a weak ihancial system, although the weight of
financial vulnerability in the composite is fidult
to isolate.

Macroeconomic Factors That Impact
the Financial System

The operation of aifancial system is dependent
on overall economic actity, and fnancial institu
tions are signi€antly afected by certain macroeco
nomic derelopments. Most macroeconomic indica
tors are normally monitored in the broader crntd
Article 1V surweillance. Recent empirical analysis
has shan that certain macroeconomicveéépments

have often predated banking crises, which suggests
that financial system stability assessments need to

take into consideration the broad macroeconomic
picture, particularlydctors that déct the economg’
vulnerability to capital flav reversals and curregc
crises.The following list includes a set of indicators
of macroeconomic delopments or a@genous
shocks that could &#fct the hancial system.

Economic Growth

Aggregate Gowth RatesLow or declining aggre
gate grovth rates often wean the debt-servicing
capacity of domestic bongers and contrilite to i
creasing credit risk. Recessionvég@receded man
episodes of systemimancial distress.

Sectoal SlumpsA slump in the sectors where f
nancial institutionsloans and imestments are cen
centrated could va an immediate impact omén

investments out of the country

Reserves and External DeBt.low ratio of inter
national reser@s (in the central bank anohdincial
system as a whole) to short-term liabilities (domestic
and foreign, public and pate) is seen, particularly
by investors, as a major indicator of vulnerability
Another popular indicator of resenadequag is
gross dficial reseres in months of imports of goods
plus servicesTotal external debt and its maturity
structure are important indicators as weéll.

Terms ofTrade Past eperience indicates that a
large deterioration in the terms of trade has been a
contributing factor to banking difculties in mawy
countries. Small countries with higkpert concentra
tion are the most vulnerable to banking crises induced
by a sudden and Ige deterioration in the terms of
trade. On the other hand, derimprovements in the
terms of trade hee the potential of causing problems
in the fnancial system through inflation and asset
price hubbles.These impacts arexacerbated when
the terms of trade impvement is transitory

Composition and Maturity of Capital Flowshe
composition of capital fls (portfolio \ersus direct
foreign investment; dicial versus pnate; highly
leveraged institutions andvastment banksersus
commercial banks and trad@dnce) may also be a
good indicator of potential vulnerabilit€ountries
are particularly vulnerable if their current account
deficits are accompanied bywWoinvestment ratios, or
by overinvestment (lav-productvity investments).

Inflation

\olatility in Inflation. Such wlatility makes the
accurate assessment of credit and etarnksks more

cial system soundness. It deteriorates the quality ofdifficult. Inflation is often positiely correlated with

financial institutions’portfolios and prdtability
maigins, and lavers their cash flo and resems. In

higher relatve price wlatility, a factor that raises
portfolio risk and erodes thénfincial institutions’

transition economies, these problems may also arisenformation base for planning, Vastment, and

due to lack of progress in the restructuring of state-

owned enterprises.

Balance of Payments

CurrentAccount Ddtit. A rise in the ratio of the
current account difit to GDP is generally associ
ated with lage eternal capital inflavs that are inter
mediated by the domestioméancial system and could
facilitate asset price and credit boosarge eter-
nal current account deft could signal vulnerability
to a curreng crisis with ngative implications for
the liquidity of the inancial system, especially if the
deficit is financed by short-term portfolio capitatin
flows. Financial crises that Y& immediate reper

credit appraisal. On the other hand, a sigaift and
rapid reduction in the rate of inflation could lead to
lower nominal income and cash e, thereby ad
versely affecting the liquidity and sokng of finan

cial institutions. In particularin some cases banks
can proit from the management of assets in a high
inflation ervironment, and the sudden reduction of
inflation exposes the weakness of their more tradi
tional banking practice® In addition, collateral

34Bussiere and Mulder (1999).

35Bank income under high inflation is often dexd from the
float on payments, the inflation tax collected on nonremunerated
demand deposits, and foreigcchange dealing.
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value could decline belothe loan amount, partieu
larly in cases of imprudent lending (including high
ratios of loan to collateralatuation) prior to the
turnaround in inflation.

Interest and Exchange Rates

\olatility in Interest and Exicange Rates.The

asset alues, or indirectly via possiblefe€tts on
the real economy

Exdange Rate GuanteesThe «istence of im
plicit or explicit exchange rate guarantees and ircon
sistencies of monetary andahange rate policies
are major contribtors to wlatility in capital flovs
and cessve foreign currengcexposures.

more \olatile these rates are, the higher the interest| ending and Asset Price Booms

rate and foreign>@&hange risks are fomfancial in
stitutions.The vulnerability of theifiancial system
will be higher gven (1) a higherxd¢ernal debt br-
den, and (2) a higher share of foreign portfolie in
vestments in total foreignwestment\Volatility in
exchange rates could causefidifilties for fnancial
institutions because of currgnenismatches be
tween bank assets and liabilitRsPast experience
has shwn that rising international interest rates in
crease the vulnerability of enggng marlets (and
their financial systems) in threeays: through the
asset substitution channel (capital ouif§),
through an aderse impact on the credibrthiness
of emeging marlet borravers, and through arxe
acerbation of information problems in credit mar
kets (e.g., aderse selection). On the other hand, de
clining international interest rates promote capital
inflows that could contrilte to risk lending
booms. Morewer, volatile domestic and interna
tional interest rates could Ve damaging éécts on
the inancial system both directly—if banks cannot
avoid taking interest rate risk—and indirectly
through a deterioration of credit quality—if banks
can shift interest rate risk to their customers.

Level of Domestic Real Intest RatesUnless the
economy has high gwth rates, ihancial institu

Lending Boomgrapid gravth of the ratio of bank
credit to GDP). Such boomsveapreceded sere f-
nancial crises. Rapidkpansion in lending byirfan
cial institutions often occurs because of poor analy
sis of the quality of loan applications. In addition, a
weak r@ulatory emironment, including the pres
ence of implicit or eplicit public sector guarantees,
could encouragexeessve risk taking by indiidual
financial institutions and conttitbe to risk/ credit
expansions. Mortgge and other consumer lending
and foreign currencloans hae preceded recent
lending booms, particularly in enggng marlet
economies.

Asset Price Boom&xpansionary monetary peli
cies, among other reasons, could comntebto &-
cessve booms in the stock and real estate mtzrk
A subsequent tightening of these policies has often
led to lage reductions in thealue of stock and real
estate and a emturn in economic agctity, creating
conditions for inancial distressAlso, a capital mar
ket slump normally reducegnfincial institutions’
income and thealue of irvestment portfolios and
collateral.

Contagion Effects

tions tend to be stressed under high real interest

rates. Increasing real interest rates coniiebto

higher nonperforming loans. On the other hand,

persistent ngative real interest rates could signal
distortions in theihancial system created by the
governmentiiking of nominal interest rates (i.ei; f
nancial repression).

Exchange Rate Sustainabilitp large real appre
ciation could wea&n the &port sectors capacity
to service debt. On the other hand, géadealua
tion could impree the capacity of thexport sector
to service its debtuli, at the same time, it could
wealen the debt-service capacity of noxpert-
related domestic borveers. Moreeoer, large
changes in thexehange rate could put pressure on
the financial system either directly by changing

36Under fxed exchange rate ggmes, by denition, volatility
cannot be obseed before a daluation actually occurs, so other
indicators hae to be used, foxample, the glume of foreign e-
change interention by the central bank.

Since a country financial system is linkd to
other countries'systems through capital maatk
flows and bilateral trade, the occurrenceidificial
crises in other countries could triggetirmahcial cri
sis or distress at the domestiede

Trade Spilloers.When a country>geriences af
nancial crisis mamd by a signi€ant depreciation of
its curreng, other countries may def from trade
spillovers aving to the impreed price competitie-
ness of the crisis country

Financial Markets Corelation. Contagion risk is
higher for countries that ke similar macroeco
nomic characteristics or closmdncial links (such
as through commercial banks, capital nearflows)
with the country in crisis. In particulacorrelation
between stock maek prices, gchange rates, and-in
terest rates in dérent countries is often seen as an
indicator of the risk of contagiofi.

37For a summary ofifiancial contagion éécts, see Interna
tional Monetary Fund (1999b), p. 66.
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Other Factors

Directed Lending and WestmentPortfolio re
strictions channeling credit to speacifactivities or
sectors based on nonmatlcriteria often lead to the
inefficient allocation of resources andgagvely af
fect the soleng of financial institutions.

Government Recose to the Banking System and
Other Quasi-kscal Imbalancest-or example, a sud
den increase in central bank credit to theegoment
could lead to inflationary pressures anfeetf the -
nancial system.

Arrears in the EconomyThe hiildup of arrears
could signal debt-service @ifulties by the geern
ment or by pwate sector bormers.These problems
negatively affect the soleng/ and liquidity of fnan
cial institutions.

Directions for Further Work

The set of indicators idenigfd so &r for conduct
ing macroprudential analysis is alreadygrand
will potentially increase as a result of the additional
research needed in this area. In partiGulae con
clusions of the September 1999 conswatheeting
pointed to the need for better indicators ofalep-
ments in specif sectors and maelts that hae
proven releant in assessingnancial vulnerabilities,
but that hae been dfficult to gauge in practice.
These sectors and maitk include real estate, the
corporate and household sectors, nonbaréntial
institutions, and dfbalance sheetx@osures ofif
nancial institutions, including institutionalviestors

In parallel with the deslopment of more compre
hensve indicators, wrk should also be done on-se
lecting a smaller and more manageable subset of
MPIs, notably for the purposes of periodic monitoring
and data dissemination. Indicators included in such a
subset, or core set, of MPI®uld need to be focused
on core mar&ts and institutions, based on accepted
analytical relationships, comparable across countries
and releant in most circumstances (i.e., not country-
specifc), among other things, to permit cross-country
studies?8 Participants at the consultati meeting con
cluded that the research conductedasdfs not pro
duced a consensus on the composition of such a core
set of indicatorsA variety of diferent indicators ap
pear to be relant in diferent countries under ¢
ent circumstances. Moreer, potential vulnerabilities
may be gacerbated by country- orgi®n-specifc cir-
cumstances (including inadequatgaleand fnancial
infrastructure to absorb shocks), which a core set of
quantitatve indicators may not detect.

Participants at the consultet meeting also dis
cussed the possibility of deloping a composite in
dicator of fnancial system soundnesthere vas a
general sense, haver, that the complbe reality of
financial markts may not lend itself to being cap
tured in such indicators. In particul@omposite in
dicators could pnee simplistic and potentially mis
leading, as the may conceal or misrepresent
problems by dEetting positve and ngative signals
from different indvidual components.

38Particularly among academicsyestment managers, and-an
alysts participating in the consultaimeeting, interestas high

(e.g., mutual funds, pension funds, insurance cempa in'indicators that wuld permit cross-country studies, that is, indi

nies, and hedge funds).

cators that are suitable for comparatanalysis.



Il Literature Survey

his chapter ndews the theoretical and empiri
cal literature, other than avk done by the
IMF,3° which would support the selection of a core

the indicators, or to eliminate ywof them on the
basis of empirical \vedence.The empirical results
represent wrk in progress, and sexwonly to con

set of MPIs. In general, these studies look at the fea firm the potential usefulness of the indicators.

tures of crisis-prone systems, with awit antict
pating future crisis\ents. By attempting to identify
leading indicators of crises, rather than contemypora
neous indicators ofrfancial soundness, much of the
earlier literature did not spetiélly review the full
range of potential MPIs. More recenttire focus of
mary studies has shifted ward contemporaneous
indicators of inancial health. No consensus has yet
emeged, hovever, from this body of wrk on a set
of indicators that is most relant to assessingnan
cial soundness, or tauliding efective early varn
ing systemsThe statistical signi€ance of indid-
ual indicators is often found not to be strong, and
some of the studies W@ produced conflicting re
sults. This may be due to ddérences among crises,
so that spedci€ indicators may be more or less rele
vant to each case.

We present belo the folloving:

« A brief suney of the theoretical literature on the
origins of inancial crises.These theoretical
studies are not used to dexiMPlIs directly but
they underpin the empirical studies discussed in
subsequent sections.

* A review of empirical @idence on macroeeo
nomic factors that déct the health of tharfan
cial systemThis literature has focused on lead
ing indicators ofihancial crises.

* A review of empirical @idence on prudential
factors used to assegsaincial soundnes$hese
studies suggest additionahnables that can be
used as contemporaneous indicators.

The literature preides some empirical justtifa-
tion for the use of most of theariables that hae
been identied as macroeconomic and prudential in
dicators of inancial soundnes3he \ariety of speci
fications, time periods, and obje@s of the empiri
cal studies, hwever, males it dificult to prioritize

39%Work conducted by the IMF is the subject of Sectfon

Determinants of Financial
System Soundness#

Over the years, researchervbae/eloped a ari-
ety of economic theories tx@ain soundness in-f
nancial markts.While earlier researchers relied on
movements in economic fundamentals as the origin
of financial distress and crisis, recent studiegsha
highlighted the role of the informatiorvailable to,
and the rpectations of, imestors in gplaining the
behaior of financial marlkts.The rest of this sec
tion reviews the literature on banking soundness, be
cause historicallypanks hee been the most impor
tant inancial intermediaries.

The classic xplanation for inancial fragility is
given by Irving Fisher (1933). Heaares that fragility
is closely correlated with macroeconomycles, and
highlights, in particulardebt liquidationA downturn
triggered by wer-indebtedness in the real economy
requires, at some point, liquidation of this debt in
order to bring the economy back to equilibrium. Debt
liquidation would result in a contraction of monetary
liabilities and a slkwvdown of velocity. These changes
have seeral economic implications—reductions in
prices, output, and maek confdence, and increases
in bankruptcies and unempiment. According to
Fisher therefore,ifiancial fragility is lagely based on
deterioration in economic fundamentals.

Other theories highlightttors aecting depositor
confdence. Diamond and Dylgy (1983) discuss the
potential gistence of multiple equilibria inirfancial
markets. Banks dér a mechanism of maturity trans
formation whereby deposits are often lent with
longer maturities. It is possible that the “good” equi
librium prevailing in normal times is not the only

40Davis (1999) preided a \ery useful reference in writing this
section.
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equilibrium, and that the banking sectioidk itself in
a “bank run” equilibrium. Diamond and Dyig as

linked with other countriesharkets. Through this
channel, ngative external shocks may be directly

sume that these equilibria are a function of random transmitted to countries that are hegltkodres and

events knavn to all agentsTherefore, a bank run oc
curs when agents ¥ deposited funds into a bank at
a time of lav probability of a bank run, and then later
obsere naative events that increase their anticipa
tion of a bank runThis study points to the impor
tance of a high lel of confdence in banks as a
source of banking sector stabilféy

Some studies focus on information issues.
Mishkin (1996) stresses that information asymme
tries between creditors and bomers result in an ad
verse selection problefd.Borrowers often heae
more information than banks on the quality of the in
vestment thg wish to fnance. Creditors insure
themseles a@inst this source of uncertainty by
lending only at the\gerage rate between nonrnysk
and risly investments. It follavs that borravers with
high-quality irvestments (i.e., high-returnvast
ments with lev risk) pay interest rates that are higher
than in the absence of asymmetric information,
while those with lav-quality investments pay ieer
rates.This can lead to a situation where high-quality
investments are displaced bywkmuality invest
ments, causing deterioration in theecall quality of
bank portfolios.

Guttentag and Herring (1984xtend the agu-
ment on asymmetric information to the possible
practice of credit rationing. In the presence of uncer
tainty about the true return onvestment, there may
be a discrepacbetween returnx@ectations on the
part of creditor and borveer. When the creditos

Pritsker (1998), for gample, deelop a theoretical,
multiple-asset, rationalxpectations model of the
determinants of contagion, in which adse efiects

of contagion depend on the senii of the afected
country to common macroeconomic risks and to the
level of asymmetric information pvailing in the
economyThey also point out that in the presence of
hedging mechanisms, contagion may occur without
common macroeconomic risks indwountries if iR
vestors hedge by reducing theireoall exposure to
emeging marlets. This seems to lva been thexe
perience of manAsian countries.

Davis (1996) agues that institutional irestors
may contrilute to fnancial fragility because of prn
cipal-agent problems in the relationship between
fund managers and their clients—that is, fund man
agers may not act to maximize the clisnprofts
without appropriate supervision. Hegaes that one
way to reduce the principal-agent problem is to in
troduce more frequent monitoring and performance
evaluation systems. From the perspezf the fund
managerwhen strict monitoring andvaluation are
in place, one way to shav the quality of his manage
ment is to imitate others (the so-called herd keha
ior) rather than trust hisam judgment, since the ini
tial financial asset informatiorvailable to him often
contains elements of uncertainty this way then,
Scharfstein and Stein (1990) says mimicking other
investors is likely to maintain the managsrieputa
tion by reducing his risk of underperformance rela

expected return on a project is less than the return ortive to the serage for the magk. Therefore, an

his alternatie use of funds, the bomer may be ra
tioned.Their agument suggests that credit rationing
increases with thevel of uncertaintyand thus ofif
nancial vulnerabilityThe introduction of a deposit
insurance mechanism is often seen as oag W
lessen this problem. Butd€ley (1990) points out
that the possiblexéstence of moral hazard problems
in a deposit insurance scheme can léaantcial in
stitutions to tak more risks than tlyewould other
wise do—borraving at the risk-free rate (i.e., the
rate on the insured deposits) andeisting in riskier
assets.

Recent studies point to thgigtence of asymmet
ric information in fnancial marlkts as a source of
contagion ofihancial crises from one country to-an

other This is a vital concern because more countries

have liberalized their maits and are mo highly

41n addition, when a bank run occurs, the institution tries to
rapidly liquidate assets to meet demand for deposit witvadrdn
these circumstances, assets arelyiko be sold at a discount and
the fnancial position of the bank may deteriorate further

42For a discussion of advse selection, sékerlof (1970).

event perceaied as aderse by just one westor may
result in lage mawements inihancial asset prices.

These theoretical studiesveabeen the point of
departure for much of the empiricabvk discussed
below. Table 2 summarizes the main indicators iden
tified in the empirical literature.

Studies of Macroeconomic Variables

Several studies ofifancial problems appeared in
the wake of the Meaican crisis in 1994, and before
the emegence of théAsian crisis in 19973 These

43The range of approaches is illustrated by DgagiKunt and
Detragiache (1998), an econometric study of banking crises in 65
countries; Federal ResenBank of Kansas City (1997), confer
ence proceedings eering a wide range of issuesybad quanti
tative ones, bt offering comments on the importance of macro
economic wariables; Gain and Hausmann (1996) and
Rojas-Sarez and/\eisbrod (1995), both on Latkmerica; Gold
stein andTurner (1996), which contains a compreheasiuney
of possible origins of banking crises in egiag countries; and
Goodhart (1995), which focuses on asset etawidatility.
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studies inesticate the vulnerability ofimancial in tion, and the inherent weakness of timarficial sys
stitutions in thedce of @ogenous shocks. Financial tem. In addition, Kamingkand Reinhart (1998)rfd
intermediaries are generally highlweraged, en evidence that sharing a common creditor with a cri
gage in maturity transformation, transact in nedsk  sis country creates a high risk of contagion.
with asymmetric information, and are subject to  Given that currenc and fnancial crises often
moral hazard throughxplicit or implicit deposit in occur simultaneousjythe factors underlying cur
surance. Sources oihfincial fragility explored in reng crises hae the potential to contnitbe to an as
the studies include alling growth rate, deteriora sessment of the health @fidncial institutions. Cau
tion in the balance of payments, high inflation, sation between xehange rates andinfncial
volatile exchange rates, syes in stock magt actv- variables, haever, may go in either or both direc
ity and prices, credit booms, weakng perfor tions. This relationship has been the subject of se
mance of gport sectors, and deterioration in the eral studies, including Dornisch, Goldéjn, and
terms of trade. In addition, these studies highlight Valdés (1995); Kaminsk and Reinhart (1999);
nonquantiiable indicators ofihancial fragility such Kaminslky (1999); and Kaminsgk Lizondo, and
as deitient banking supervision, inadequate instru Reinhart (1998)Their results suggest thatahange
ments of monetary controlyerly generous deposit rate crises pnoke financial crises when the banking
insurance, inadequacies in the operation of thal le  sector is vulnerable, that is, when the impact of-a de
system, gerexposure in internationalrfancial mas valuation on the quality of bank assets isgéar
kets, lack of adequate accounting standards andenough to wipe out the bankeet worth. Therefore,
practices, insdicient financial disclosure, and per  simulations (stress tests) of the impact of zatiex
verse incentie structures. tion of various magnitudes on banksapital ade
The Asian crisis has proked a nev wave of fi- quag can be useful as an additional indicatorief f
nancial sector studies, which cwnf that macroeco nancial rolistness. Kamingkand Reinhart (1999),
nomic shocks to output,xports, prices and the however, point out that in about half of the crises in
terms of trade, asset price booms, and inappropriatehe 1980s and early 1990s thattleeamined, inar+
monetary and»xhange rate policies, all result in f  cial crises preceded currgnerises.
nancial pressure and contrtle to crises inifiancial
systems that are inherently fragtdn addition, this
research points to the destabilizinfeefs of marlkt ;
overreaction, the feedbackfetts of crises that St.udles ongg-regat(.ad
wealen corporate balance sheets, and the impact of licroprudential Indicators

unexpected shocks, such as the rapid change in the \1uch of the earlier literature on aggeted mi
yen-dollar echange rate and the swift egence of .55 dential indicators foltes the catgorization
new competition from Mgico (in the vake of the ¢ \he CAMELS rating—sealtman (1968), Sinky
deep dealuation in 1994-95) and from China. (1978), andThomson (1991)This portfolio-based

These are importanaftors that must bevaluated in — 5qqe5sment method is broadly consistent with the list
cases of economic instabilitiexcept for the impact o \ip)s identifed in Section liThese wariables are

of third-party &change rate changes on the domestic a4 in empirical research less frequently than
economy however, these deelopments generally o y5cr0economic indicators, due to thaitability of

not appear in adnce of nancial weakning and,  pigher frequeng data for the latter classic study
therefore, do not &ér additional early arning indt by Altman (1968) uses the so-called Z-score model,
cators of inancial health. which is based on seral inancial ratios capturing

The contagion ofifhancial crises from one coun : ; PN
L asset qualityearnings performance, and liquidity
try to another has been the focus afesal empirical but this analysis is at thevel of the indvidual

studies?® The factors that appear txgose a coun firm.46

try’s financial system to contagion include close-cor More recent literature—including Fraek and

relation in the past bewar of curreny and equity  Roge (1996); SachBpmell, andVelasco (1996); and

marlets, &port and import ties (or competition in - 45n0han (1997)—emphasizes the important role of

trade), cross-maek banking links, lu levels of for foreign borraving, particularly short-term liabilities

eign reseres, the etent of &change ratevenalua denominated in foreign curreyydo measure the de
gree of &posure to currerycand inflation risks. Re

44These studies include Bpand Rtillo (1999), Bussiere and
Mulder (1999), Corsetti, Pesenti, and Roubini (1998), Furman

and Stiglitz (1998), International Monetary Fund (1998)wiia 46The Z-score model uses the linear discriminant analysis
(1998), Kwack (1998), and Radelet and Sachs (1998). method to identify healthand unhealth firms, and “Z” repre

45Baig and Golddjn (1999), Fratzscher (1998), Glick and Rose sents the composite score used to distinguish between these tw
(1998), and Sach3prnell, andvelasco (1996). groups of irms.



Studies of Aggregated Microprudential Indicators

cent literature also focuses on theelkeof nonper
forming loans—such as Gonzélez-Hermosillo,
Pazarbaoglu and Billings (1997). Gonzéalez-
Hermosillo (1999) shes empirical gidence that the
CAMELS-type assessment is statistically sigpaift
only if nonperforming loans and capital adeguac
are simultaneously consider&dThis is consistent
with theoretical planations for the eruption of the
Asian financial crisis, which positifancial institu
tions’weaknesses as a major cause of the crisis.
Other indicators to captureéncial vulnerability
include a measure of gmentation (often proxied by
an interbank interest rate f#ifential), the deposits-
to-M2 ratio, and agggate stock indices. In susy-
ing literature on these indicators, Degiig-Kunt

nificantly improves the gplanatory pwer of models
based on microprudential indicators only

Indicators of capital adequa@rovide important
information aboutihancial fragility Minimum stan
dards for risk-weighted capital adequd@ve been
agreed to by the Basel Committee on Banking Su
pervision, lit there remain reseaations about these
standards, which are currently undeviea.48 The
literature points to some of these limitationar Bx-
ample, the Basel Committee on Banking Supervi
sion (BIS (1999b)) shaes that the impreement in
the ratio for Group ofen (G—10) countries from 9.3
in 1988 to 11.2 percent in 1996 did not reflect a sig
nificant impravement in the werall health of the sys
tem49 Proposals currently under discussion at the

and Detragiache (1999) point to criticisms on the useBasel Committee wuld supplement capital ade

of CAMELS-based criteria to measure bank
strength A comprehensie study by Kaminsk Li-
zondo, and Reinhart (1998) concludes that these in
dicators are less able tgpdain curreng crises than

is exchange rate misalignment.

Many of these studies use logit/probit models to
capture banking fragility or to ddrentiate health
banks from unhealthbanks. But their ability to de
tect future gents in the out-of-sample forecasting
contet is limited. Lane, Loong andWanslg (1986)
andWhalen (1991) use the Cox proportional hazards
model, which is capable of prioing information on
the epected time ofdilure, ut the werall conclu
sion on the poor performance of the CAMELS-type
model remains unchanged. Conseque@lgnzalez-
Hermosillo (1999) combines both micro- and macro-
factors in gplaining banking fragilityand concludes
that the introduction of macroeconomariables sig

4TThis study includes a recent seyvof empirical studies on
banking filures.

quagy measures with supervisoryiews that could
require higher beels of capitalization and use f@if-
ent measures of riskkgosure, such as the increas
ingly populavValue-at-Risk (dR) model$°

48The Basel Committeg’recent recommendations on capital
adequay (still in the form of a discussion draft) can be found in
BIS (1999a).

49B|S (1999b) also points out that theyin which undercapi
talized banks meet the minimum capital requirement depends on
individual cases. Ediz, Michael, and Perraudin (1998yvsthat
banks in the United Kingdom tend to raise tf&ér 2 capital ifst,
followed by theifTier 1 capital.

50Value-at-Risk is an estimate of the maximum loss on a port
folio with a given (small) probability wer a preset horizolhe
VaR methodology uses a standard statistical technique usually
based on the historicablatility and correlation of portfolio re
turns to measure magkrisk (not credit risk)—see Hendricks
(1996), and Dimson and Marsh (199While the incorporation
of VaR models into capital adeqyaegulation could permit a
more accurate estimation of risk, it should be noted that there are
dravbacks tovaR models. In particulathese models are unable
to account for shocks that depart considerably from papstrie
ence (e.g., a lge dealuation).



IV Work Programs of Other Institutions

n response to the recent crises, ynamstitutions
have initiated or intensiéd work on deeloping

Based on this frameork, the group is to draft a report
on European Union (EU)-wide MPIs thabwd sere

macroprudential indicators and macroprudential as a basis for BSC discussion of the soundness and

analysis capabilitiesA selection of these feirts is
summarized in this sectioffhe statistical frame

characteristics of the EU banking systefiige frame
work would drav on economic statistics as well as su

works that are in place in some of the institutions are pervisory insights. Currently there are no plans to

discussed il\ppendix I.

International and Multilateral
Institutions

European Central Bank

malke the results of thexercise publicThe BSC also
operates the Coopenati Forum on EarlyWarning
Systems, with @luntary participation by interested
EU member states. Ex though these projects aze f
cilitated by the relatiely high dgree of harmoniza
tion of standards within the EU, comparability of in
dicators among member states is complicated by
among other dctors, remaining dérences in ac

Upon the request of the European Central Bank counting and pngsioning norms.

(ECB) Banking Supervision Committee (BSC), the

ECB’s Working Group on Financial Fragility has e€ar
ried out preliminary wrk on MPIs.This working

group separated potential indicators into three-cate

World Bank

The World Bank has been conducting Financial

gories: (1) systemic indicators of the health of the SectorAssessments (FSAs) for a number of coun

banking system, (2) macroeconoméctors that in
fluence the banking system, and (3) contagamtofrs.
With regard to theifst catgory, it proposed the men
itoring of the follawing variables: lending bekr,
competitve conditions, liquidity situation,x@osure
concentrations, asset qualitgrofitability, capital
buffers, and markt assessmenthe macroeconomic
indicators suggested aactors that influence the
banking system were incomevadopment, leerage
(financial fragility), debt brden, asset prices, moene
tary conditions, and thex&ernal positiorp!

The BSC has recently established tierking
Group on Macroprudentidnalysis.The mandate of
the working group is to deelop a frameork for
macroprudential analysis follang the approaches of
several Scandingan countries (eplained belw).

5IThese indicators are to be analyzed in their relation to the fol
lowing intermediate risk tgets: aggrgate credit risk, interest
rate risk, equity price risk, real estate risk, foreigohange risk,
and liquidity risk.The ultimate taget \ariable is the aggoate
solveng of the banking systenthe analysis under thedt cate
gory would drav on confdential supervisory data, whereas the
analysis under the secondwd be based lgely on public infor
mation as well as orvailable macroeconomic forecasts.

tries where it is imolved in fnancial sector wrk and
where fnancial sector issues are considered particu
larly relevant to theNorld Banks lending decisions.
These assessments are focused on both stability and
developmental aspects of tha#éncial sector and
contain an analysis of a range of MPIs, both macro
economic indicators as well as banking indicators.
The latter are dman primarily from public data
(published accounts). In order teoéd overlap and
duplication of vork in this area, the IMF and the
World Bank hae recently established a joint frame
work for comprehense assessments ohéancial
sectors, the FSAR

In addition to the more qualitag FSAs, the
Country Credit Risk Department of thiéorld Bank
uses warious risk-rating models in order to determine
the likelihood of dehult of its borravers. These
models include a checklist model that is more com
plex but otherwise gry similar to the ones used by
rating agencies andvastment banksThe main
areas ceered by this model are (1) structural and
macroeconomic indicators of economic performance

52See Sectiol for details.



and eternal vulnerability (2) external debt and its
sustainability (3) political risk and polig perfor
mance, and (#4Vorld Bank e&posure and history of
debt service to the Bank.

The Country Credit Risk Department is also the
secretariat of the Shortefm Risk Monitoring
Group of theworld Bank.This group is responsible
for assessing and monitoring countries that are vul
nerable to political, economic, dnéncial crises in
the near termThe group reports to the senior man
agement of theNorld Bank on both vulnerable
countries and trends in the global economy and f
nancial markts on a monthly basi®\ country’s
vulnerability to domestic or@genous shocks is-as
sessed using macroeconomic and polperfor
mance indicators (including indicesvédoped by
some of thaNorld Banks regional departments)i-f
nancial markt indicators, and qualita® assess
ments preided by operational and central units; in
cluding fnancial sector specialistds the secretariat
of the group, the Country Credit Risk Department is

International and Multilateral Institutions

The CGFS has a mandate from theayoors of
the central banks of the G-10 member countries. It
acts as a central bank forum for the monitoring and
examination of broad issues relating foancial
markets and systems with a wigo elaborating ap
propriate poliy recommendations to support the
central banks in the filiment of their responsibdi
ties for monetary andrfancial stability The tasks
performed by the CGFSlf into three catgories:
systematic short-term monitoring of globadencial
system conditions, so as to identify potential sources
of stress; in-depth, longéerm analysis of the fuac
tioning of inancial markts; and the articulation of
policy recommendations aimed at impirng marlet
functioning and promoting stabilitf'fhe mandate
recognizes that the causesiaofihcial instability can
arise from both the beh@r of marlets and the com
plex interrelationships thatxést between institu
tions, marlets, infrastructures, and macroeconomic
policy.

Non-G—-10 central banks woroutinely attend

also responsible for assisting operational units in meetings of the CGFS and participate in itgking

preparing contingencplans for countries that are
considered highly vulnerabl&hese contingenc

groups. In recent public reports, the committee has
focused on the nature and use of informatioaila

plans are intended to ensure a broad understandingble for bankstountry risk assessments; it has iden

of the situation in the country concerned andatolf

tified general principles and more spacipolicy

itate a discussion by senior management of therecommendations for the promotion of liquidvgo

World Banks response.

G-7 and G-10 Initiatives

ernment securities magts; and it hasxamined the
events surrounding then@ancial turlulence in man
international mar&ts in autumn 1998 One of its
working groups has formulated a set of public dis

The G-7 endorsed, in February 1999, a proposalclosure guidelines to pvale a meaningful basis for

by HansTietmeyer, former president of the Bundes
bank, to establish the Financial StabilitprBm
(FSF).The forum comprises representats from
the G—7 countries plusustralia, Hong Kng SAR,
the Netherlands, Simgore, the IMF the World
Bank, the Bank for International Settlements (BIS),
the OECD, the Basel Committee on Banking Super
vision, the International @anization of Securities
Commissions (I0SCO), the Internatiomedsocia
tion of Insurance Supervisors (IAIS), the Committee

comparing lgels and types of risk across institutions
and across countrieghis work, in turn, has been-in
corporated in a multidisciplinary feft comprising
representaves from the banking, securities, and in
surance rgulators.A pilot effort involving private
sector frms is to be conducted.

The G-10Working Rarty on Financial Stability in
Emeging Market Economies published a report on
financial stability in eme&ing marlets in April
1997.This report identies both macroeconomic

on Rayment and Settlement Systems (CPSS), and thesources of vulnerability (instabilitynflation, liber

Committee on the Global Financial System (CGFS).

alization, and dilures in the design of macroeco

Part of the mandate of the FSF is to strengthen thenomic polig/ instruments), as well as secgpecifc

monitoring and assessment of systemic vulnerabili
ties. The FSF has established threerking groups
dealing with highly lgeraged institutions, capital
flows, and dkhore fnancial centers, respegtiy. In
addition, a task force on implementation of stan

sources of vulnerability (corporate\gnance and
management, maek infrastructure and discipline,
and supervision andgalation).The report also con

tains a list of indicators of raist inancial systems.
These indicators are cgtwized under the folleing

dards and study groups on deposit insurance and insix groupings: (1) lgal and judicial frameork; (2)

surance issues ¥xabeen set up\ study paper on n
ternet and electronic trading im&ncial markts has

accounting, disclosure, and transpayer(8) stale-
holder oersight and institutional gernance;

also been commissioned. It appears that the FSF will(4) marlet structure; (5) supervisory andyuatory

primarily focus on spedif areas of systemic vulner
ability of the fnancial system and not on the contin
uous monitoring of laye sets of indicators.

53B|S, Committee on the Global Financial System (1999).
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authority; and (6) design of a safety net. Under theseex ante, to predict the macroeconomiv&lepments
catagyories, the report lists areas of importanad, b that may trigger problems, or their precise timing.
not specifc indicators.The areas mentioned are Nonetheless, it is clear that macroeconomic indica
broadly equralent to those ident#d by other insti tors play a central role in almost all macroprudential
tutions, including the IMF analysis frameorks.As a further obseation, while
the indicators monitored in dérent countries are
broadly similar where diferences do arise the
National Central Banks and often reflect country-spedif characteristics of past

. . financial sector problems.
Supervisory Agencies

Until recently relatvely few countries paid in-  China
depth attention to macroprudential analysis at the na
tional level, although national central banks and su .. . i
pervisory agencies in mgncountries hee long ities are in the early stages afilding a framevork
monitored and reported on issues relatingrarfcial ~ [Of macroprudential analysié. range of indicators
system stabilityWhile much of this wrk has a  t© be collected and monitored has been idieutif
macroprudential aspect, it is not necessarily carried Macroeconomic ariables include GDRnflation,
out with a formal frameork for using MPIs to assess MOnetary aggmates, the current account balance,
financial system soundne&sThe comple nature of ~ €xternal debt, international reses; and the e
the analysis and the need for high-quality data en in Change rateAggregated microprudential indicators,
dividual banks, collected and stored in a manner con Puilding on the dfsite supervision of commercial

ducive to aggrgation and analysis, has meant that banks, _include indicators of general p_erformanc_e
much of the eisting MPI-related wrk has been car (trends in total assets, loans, and deposits); safety in

ried out relatrely recently and mainjyout not exclu- dicators (capital adegupcasset qualityand credit
sively, in the industrial countriesVithin this group, ~ concentration); liquidity indicators (liquidity of as
the most deeloped approaches tend to be those by sets, &cess reseps, and liquidity of domestic and

countries that he had a majoriiancial sector crisis  [or€ign curreng liabilities); earnings indicators (re
in recent yearsWork is, havever, currently under ~ turn on equity and assets); aneerall control inch

way in a number of countries tovddop macropru c_ators_(loan to deposit_ ratios, proportion _of interbank
dential data collection and analysis fravoeks. financing, and proportion ofishore fancing).

Following is a selectie country-by-country sum The Peoples Bank of China is currently avking
mary of work that has been carried out, both with a t© further deelop a framwork for collecting and an
specifc focus on identifying MPIs, and with other l¥Zing MPIs.The ongoing transition to a mark
focuses that maynevertheless, pndde a guide to ~ €ONOmMy means that parts of tirafcial infrastrue
possible MPIsTable 3 gves a comparaié listing of ture—such as accounting and auditing practices—
indicators used in aeselected countrieghe list are still being deeloped. In addition, prudential data
ing is certainly not comprehemsi—neither with re ~ guality may wary across dierent rgions of the

spect to the countries nor the indicators being used.country Improements are underay in the area of
Rather our intent is to pdde a sketch of the dier- regulation and supervision oinfancial institutions,

ent types of approaches argy kindicators. including upgrading loan clasgition standards,
As a general obseation, to the etent that spe and strengthenmg_the supervisory capabllltles_ of the

cific MPIs are identied for a gven country they central bank,_ which will enhance the quality of

tend to be agggated microprudential indicators Mmacroprudential analyses.

rather than macroeconomic indicatorbis may re

flect the fact that while it is generally possible to Finland

identify the e post macroeconomicaviables that

have contriluted to systemic problems, it isfitflt,

As with mary other countries, the Chinese author

The Bank of Finland is one of thewecentral
banks to hee a frameork for forecasting banking
sector deelopments. In addition, the Bank of Fin

54As an @ample, the ReseevBank of India prepares an annual land is acuely participating in the ark belng uR

report on banking trends in India in terms of a statutory require d€rtalen by the_ ECB in deeloping a system of
ment under the Banking BelationAct of 1949.The report co- MPIs. The banking forecast framerk was deel-

ers deelopments in banking polic cooperatie banking, banks  oped in the wake of Finlands banking sector crisis

and nonbanking institutions, and pitdes some information on in the early 1990s, with a wieto assisting in its res
MPIs, including fnancial ratios, dfbalance sheetx@osures,

nonperforming loans, and pitebility. The Reserg Bank of OIUt'Qn by analyzing likly developments in the
India, havever, does not report the use of these MPIs i fan- banking sectorThe framevork produces a forecast

mal framevork covering systemic soundness. of trends in banking system pitability over about a
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IV WORK PROGRAMS OF OTHER INSTITUTIONS

two-year time spanWhile the frameork can high that enterprise sector loansredeen a major source
light areas of vulnerability in the banking system of bank losses, attention is also paid to tkgosure
through the impact on pritd, it is not focused on  of banks to the enterprise secgtas well as to the
identifying speciic vulnerabilities. Potential vulner  ability of firms in that sector to cope with an vne
abilities, havever, are takn into consideration in the pected deterioration in theimancial condition and
sensitvity analyses. to stay current with their debt servicingy.similar
The frameavork is formally linked to the Bank of  sectoral analysis is conducted of th@hcial condi
Finland's macro forecasting model of the Finnish tion of the household sectdrhe analysis also we
economy As such, it incorporates a number of ers recent trends in aggete bank prafs, including
macroeconomicariables (for kample, GDP greth the components of earnings angbenses, and other
and interest rates) as inputs to forecast the cempo balance sheet item3he objectve is to identify
nents of gross income, while the outputs of the trends, as well as toplain them. Finallyattention
framework (bank protability, and bank lending and is paid to the risks arising frormé&ncial institutions’
deposit interest rates) are inputs to the modetre exposure to the securities matk.
is thus a feedback relationship between the frame
work and the macro model, requiring iterations be Sweden
tween the tw forecast procedures. Data inputs to the

framewnork are used to delop forecasts of theavi- The Swedish approach to assessing banking sys
ous components of the banking systemross in tem health is similar to the one folled in Norvay.
come and xpenses, which are then aggaéed to It is somevhat more formalizedui does not follw a
produce an estimated trend in banking sector-prof model approach as in the case of Finlarek assess
itability over the forecast time frame. ments are carried out by theeBiges Riksbank in the

context of its responsibility to promote a safe and ef
ficient payment system, as set out in the Riksbank
Act. Given the intgration of the payment system
Norges Bank has produced reports on the situationwith the fnancial system as a whole, the Riksbank’
and outlook for theiiancial sector since 1995The sunweillance of payment system\ddopments en
work includes both analyses ofwddopments inif compasses systemic issues relating to banking sys
nancial institutions, primarily in the banking sector tem stability The Riksbanls sureillance is directed
and the relationship between macroeconomic and f toward systems and maats and, therefore, comple
nancial sector delopmentsAnalyses of theifiancial ments the supervision of the banking system by the
position of households and enterprises are importantSwedish Financial Supervisiduthority, which is
elements of this frameork. The reports are for the-in  primarily aimed at indiidual institutions.
ternal use of theirfancial sector authorities and are  Since 1997, the Riksbank has been publishing re
not published. Ngres Bank has publishedcerpts, views of the banking system on a semiannual
however, in the second and fourth editions of each basis®6 The approach clearly starts with the payment
years quarterlyEconomic Bulletinsince 1997. In system. It focuses on aggeded risks, rather than
keeping with the summary approach beingiakhe bank-specit issuesA major objectve of the reports

Norway

published reports are relatly qualitatve, with oser- is to raise theifiancial sectos avareness of vulner
all assessments dhéncial health rather than a focus ability issuesThe method is to assess risks to aggre
on critical \alues of spedit indicators. gate banking sector pritd based on information

The approach tan is to generate an initial assess from the markts, on a sectdry-sector basisThe
ment of the trends in macroeconomariables that  assessments are carried out by looking at three cate
are of releance to theifancial sector and, in partic  gories of risk that &ct banksabilities to generate
ular, to the earnings ofirfancial institutionsThese profits: (1) stratgic risks, or &ctors dfecting proft
variables include economic guth, interest rates, generation wer the longer term; (2) credit risks, or
credit gravth, and sectoral debtJels. Following risks to proits over the medium term; and (3) ceun
this analysis, a range of imtiual indicators of the terparty and settlement risks, or risks thdeetf
financial health of the banking system are incerpo profits over short and ery short terms.
rated in the assessment (e.g., capital adeqadios, A list of the \ariables that arexamined in the
credit gravth rates, trends inverdue loans, interest Swedish approach is presentedable 3.The list is
rate trends, and trends in operating costs). Specif
attention is paid to the bankeXposures to the real

estate marit. Given that pastx@erience has skm 56The frst three reports in this series—callgidancial Marlet
Reports—focused on an in-depth presentation ofesal ley as
pects of the analysis. Subsequent reports—rendfiremcial
N Stability Reports-have provided updates of the analysis. See
55Norges Bank (1998). Sweriges Riksbank (1999).



National Central Banks and Supervisory Agencies

indicative, partly because the approach incorporatesgarded as important foinancial-stability analysis
a lage number of ariables, and partly because some (e.g., saing-investment balances andternal bal

aspects of the analysis are qualati-for instance,
the speed of degelation, the dgree of competition
in the banking sectpand assessments adykrisk

ance sheets).
There are some problems with compiling aggre
gated microprudential data, as thristing data

management features—and, therefore, do not lendreporting systems were designed to support the

themseles to inclusion in a listing of quantiteiin-
dicators.The macroeconomicaviables that are re
viewed include the greth rate of aggmate lending,
the rate of change in inflation, changes in inflation
expectations, and thevel of real interest rates. Be
eral banking sectoraviables are also viewed, in
cluding profts, the dgree of disintermediation,
bankruptcies, loan performance by secsod debt-
servicing capabilities by sector

United Kingdom

Under a 1997 Memorandum of Understanding be
tween the United Kingdorireasury the Bank of
England, and the Financial Serviokgthority, the
Bank of England is responsible for the stability of
the fnancial system as a whdléA Standing Com
mittee of theTreasurythe Bank of England, and the
Financial Servicesauthority meets monthly to dis
cuss deelopments relant to fnancial stability
One of the tasks that the Bank of England under
takes to dischaye its responsibility is the sueil-
lance of inancial stability conditions, including the

supervision of indiidual institutions rather than sur
veillance of the system as a whaldork is being un
dertalen by the Bank of England, together with the
Financial Serviceéuthority, to address this issue so
that, for kample, better analysis of peer groups of
banks can be carried out. In addition to itsrkvin
this area, the Bank of England is seeking teebis

its use of MPIsThis work includes identifying MPls
that might be useful in general, rather than specif
cally for the United Kingdom, andviewing general
issues relating to macroprudential silance>°

United States

The three institutions that Y& responsibility for
different aspects of banking supervision—the Federal
Deposit Insurance Corporation (FDIC), the Federal
Resere, and the Qice of the Comptroller of the Cur
rengy (OCC)—hae, over time, deeloped similar
models and indicators aimed at assessing tkeath
health of indvidual banks based on summary data
submitted by the banks as part of thefrsite super
vision eercisesAggregating the information for in

assessment of actual or potential shocks, and of thalividual banks can puide assessments of the health

systems$ capacity to absorb shockehe Financial
Stability Area of the Bank of England underéska
monthly assessment ahéncial stability and pro
duces a ariety of more narnoly focused notesi
more thorough rgew of the fnancial stability con
juncture and outlook is under&rk e’ery six months
and a ersion is published in the Bank of Englad’
Financial Stability Reiew.58 The review also in

of significant components of thénfincial system.
Work has also been carried out, fammple, by the
Federal Reseey to identify macroeconomi@xiables
that could be incorporated in predietiframeavorks.
While individual variables hee been found to be sig
nificant within sample, none Y& signifcantly im-
proved out-of-sample predigg paver.
In general, the ariables used in the assessments

cludes articles relating to the assessment of risks toof the future health of indidual banks by the super

financial stability While the monthly assessments

visory institutions in the United States are proxies

are used to inform some other public documents, thefor the \arious &ctors takn into account when per

assessments themsedvare not published.

Rather than use complemodels, the Bank
of Englands approach is to véeew a range of infor
mation from the United Kingdom, industrial
economies, and engng marlet economies and try
to identify key developments, vulnerabilities, and
risks that could dé&ct financial stability While the
Bank of England is»@loring the use of agggated
microprudential data eering groups of institutions
in this work, and fnancial markt data naturally play
a key role, macroeconomic indicators are alse re

57Responsibility for the authorization and supervision of-indi
vidual financial institutions and pviders of fnancial infrastrue
ture rests with the Financial Servidasthority.

58Bank of England (1999).

forming a full ex post CAMELS ratingThese wari-
ables for an indidual bank may be useful as MPlIs
when one or more banks indlually are suiciently
large to hae systemic implicationsAt an aggre
gated leel for the banking system, thanables that
have been found to be sigigént in assessing the
current health of a bank may be used as M&san
example, the ariables used by the Federal Reserv
in its Financial Institutions Monitoring System
(FIMS) exercise to assess the current health of a
bank are included ifable 3 (see page 299.

59Davis (1999).
60For a description of the FIMS, see Cole, Garrand Gunther
(1995).



IV WORK PROGRAMS OF OTHER INSTITUTIONS

As an &tension of the assessments of current tional financial institutions, such as the IMke
health of indvidual banks, the U.S. supervisory World Bank, and the BIS.
agencies hae also verked on models for assessing . |n-nouse analyses of vulreility of financial
the current riskiness of banks that can generate prob  gystemsThis type of analysis, which some f
abilities of future &ilure. To the &tent that these nancial institutions conduct, is often based on

models perform successfullthey can be used to well-established indicators such as CAMELS

banks judged to be at the highest risk, and te tak dential models. Main sources for the indicators

early steps to reduce those riskgain, the wariables are IMF orWorld Bank publications. Indicators
used could be useful as MPAs an aample of the of the vulnerability of indiidual borravers and
MPIs that might be dered from this approach, the issuers—an area wherimdncial institutions do
variables used by the FDIC in its Gt Manage have a comparate adwantage through their
ment System (GMS) to assess probabilities of future  pysiness relationship—are considered propri
bank filures are also praded inTable 3¢ Some of etary information and are usually not publicly
the \ariables that are beingamined for possible fu available.

ture inclusion in the FDIC model are included in this

« Creditworthiness atings by cedit rating agen
cies.Most investors still rgard ratings as the best
available indicators of vulnerabilityeven though
the limitations of ratings are well recognized.

table as well.

The computerized statistical system that supports
the work of the three agencies permits joint collec
tion of income, operating aeify, and balance sheet

data for indi/idual_ banks, which are roughly disag For most ivestors, credit rating agencies are the
gregated into national and avidwide components.  primary source of information on the crediithiness
The system generates statistics foragiety of pur of individual financial institutions (issuer and debtrat

poses by each aggnsuch as supporting the supervi ings), and on the creditwthiness of the g@rnment
sion of indvidual institutions, econometric research, (sovereign risk ratings). Both ratings &k together
and aggreation into macroeconomic statistiche can sere as an indicator of makperceptions of the
data are mgularly used for multiariate cross-section vulnerability of a countng financial system.

or time-series analyses of income or balance sheet For soverign ratings the most commonly used
items.Also, the data are aggiated by the Federal indicators are recent economic performance, the
Resere into the sectoral balance sheets used in thequality of economic andrfancial management, the
flow of funds and the national accounitbus, itis a  depth and sophistication of matk, the stability of

fully integrated system that permits supervis@ig economic polig, the stability and ééctiveness of
tistical, and econometric analysis of microdata- sec the political system, and long-term trends are e
toral structural data, and macroeconomic data. pected future performanceaicular emphasis is

often given to the quality of economic management,

the stability of polig, and the depth and sophistica
Indicators Used by Investors and tion of local marlkts. Some agencies use method
Rating Agencies ologies geared morevtard macroeconomic indiea

tors such as income and economic structure,

Private irvestors such as banks, securities$, economic graith prospects,igcal flexibility, public
and irvestment funds usexious indicators tovalu- debt turden, price stabilitybalance of payments
ate the vulnerability ofifiancial systemsThe pri flexibility, and a&ternal debt and liquidityas well as

mary purpose is to determine the creditiiness of ~ Political risk. Recent studies & found that credit
borrawers and issuers that\easignifcant eposure ~ Worthiness ratings appear to be determined primar
to a particularihancial systen§? Such analysis is Iy by economic gents, rather than politicalavi-
generally based on three kinds of indicators: ables. Morewer, following theAsian crisis, rating
] ] o agencies are placing greater emphasisamtofs
* Indicators published by @tial sources—the  sych as sernal debt and liquiditybanking sound
government and central bank, as well as interna ness, and corporatevierages3
For bank atings indicators include quantitag
factors such as asset qualitgpital adequag prof
61For a description of the GMS, see Federal Deposit Insurance itability and liquidity, as well as qualitate factors

Corporation (1997)\/0' 1, pp. 496-507The OCC has been using Such as enronment, mSlness franch|seaWueS,
a variety of computer applications to monitandncial institu
tions’risks; see FDIC (1997Yl. I, p. 512.
62The indicators used by péte irvestors need to be Bfenti
ated from the so-called maikbased indicators, such as stock 63See Haque, Mark, and Mathieson (1998), and International
market and bond indices. Monetary Fund (1999c).



Indicators Used by Investors and Rating Agencies

management qualithidden strengths and resesy strength on a stand-alone ba&isSuch ratings re
and hidden weaknesses anctivalued asset&! In flect the probability that outside assistance will be
addition to publishing issuer ratings, rating agen needed, bt not the probability that it will be pfo
cies also compile ratings of particular debt issues.vided. In practicefinancial stength atings pri-
In the case of bank debt issues, their usefulness asnarily look at bank-spedif elements such as-f
an MPI may be limited by thatt that these ratings nancial fundamentals, franchisalwe, and bsiness
usually incorporate anvaeluation of the liklihood and asset gersification, ut also tak into account
of government suppof@® Therefore, in addition to  the bank$ operating erironment, including the
those traditional ratings, some agenciegehderel- strength and prospeed performance of the econ
oped ratings that are designed to indicatarfcial omy, as well as the structure and relatiragility

of the fnancial system, and the quality of banking

regulation and supervision.
64Standard and Poar'(1999), Fitch IBCA (1998), anthom-
son Financial Bankatch (1999).
65Government support is often assumed in the presence of
government guarantees, y@nment or quasi-gernment an-
ership or control, high concentration in the banking system, or  Moody’s Investors Service (1999). See also the discussion of
by precedent. marlet-based indicators in Section II.



VYV  IMF Initiatives

MF suneillance of member countriestonomies

underArticle IV of its charter has alays in
cluded, to some dgee, the sumillance of inancial
systems, primarily with the aim of ensuring the ef
fective functioning of monetary andehange paol
icy. Article IV staff reports hae, on occasion, cen
tained special anres dealing withihancial sector
developments, bt in-depth sureillance by the IMF
of financial systems as generally limited, with the
focus being primarily on the IMB’ provision of
technical assistance in specifireas identiéd by
member countries or preus IMF missions.

Reports and Publications

Within the fram&vork of multilateral sureillance,
the IMF Research Department has publishedrhe
ternational Capital Marktsreport annually since
1980.This report summarizes and analyzegettg-
ments in internationalrfancial markts, including if
nancial markt indicators that may signal vulnerabili
ties in the globalihancial systemThe report dnas,
in part, on a series of informal discussions with €com
mercial and imestment banks, securitigatis, stock
and futures xchanges, mulatory and monetary
authorities, and the sfafof international aganiza

interaction between thesedviopicst8 The analysis
highlights the issues posed by current or potential
banking system unsoundness in four poéceas: the
design and implementation of stabilization programs,
the use of monetary instruments, the implications for
fiscal polig/, and the management of international
capital flovs. It outlines ky structural polig issues
relevant to maintaining a sound banking system and
examines hw the IMF might better incorporate bank
ing sector considerations into its seiflance, pre
gram design, and technical assistanodaThe book
also contains a suey of indicators for predicting
bank unsoundness, primarily those based owighdi
ual bank supervisory information, as used by supervi
sory authorities and central banks.

In January 1998, the IMF published a syrenti
tled Toward a Famevork for Anancial Stability®®
The surey sets out, among other things, guidelines
on the quality of information indicatingnaincial sys
tem vulnerabilities to be used for supervisory report
ing and public disclosur@he guidelines are based on
internationally accepted standards, wherg thést,
and refer to both qualitag and quantitate informa
tion. Issues ogered are, forxample, accounting and
valuation rules, loan portfolio veew and classi€a-
tion, treatment of collateral, and loan lossvisimn-
ing. Adherence to internationally accepted minimum

tions such as the BIS, the European Commission, thestandards in these areas is considered an essential pre

International Swps and DevativesAssociation, and
the OECD.

Similarly, the IMF Research Departmenguéarly
analyzes deelopments of makt-based indicators,
including international bond issuance, international
loans and loanakilities, stock mant and bond in
dices (including spreads), and ratings by international
rating agencieshese data, which reflect matksen
timent tavard a countng economyand particularly
its financial system, may senas useful indicators of
financial system vulnerabilify

In 1996 the IMF publishe®ank Soundness and
Macroeconomic 8licy, its first major analysis of the

67The Research Department also runs an ongoing project to an
alyze, on anxperimental basis, the results of earlgming sys
tem models.

condition for the use of macroprudential data as use
ful indicators of vulnerability

Surveillance Procedures and Operations
Financial System Surveillance

In 1998, the Monetary and ExchangHairs De
partment (MAE) issued an internal guidance note
designed todcilitate discussions oimfincial system
issues between the IMF dtahd the national author
ities in the contet of Article IV surweillance. It sug
gests spedif areas for discussion including the-fol
lowing topics:

68 indgren, Garcia, and Saal (1996).
89Folkerts-Landau and Lindgren (1998).



 Sectoal indicators of the health of the banking
and fnancial systemlndicators of the health of
the financial system idenigd as high priority
include the foreign>ehange rposure of ihan
cial institutions, sectoral credit concentration,
exposure to lage holdings of securities, the-ag
gregate ratio of nonperforming loans to total
loans, the aggoate risk-based capital ratio, and
central bank credits to banks and othearficial
institutions as a proportion of their capital or
their liabilities.

Macroeconomic factar that impact tharancial
system.This is a set of indicators concerning
macroeconomic delopments that could fafct
the fnancial system, with the folwing indica

tors considered as high priority: lending booms,

asset price booms, high corporateeleage ra
tios, contagion décts, rises in the ratio of the
external account défit to GDR low or declining
aggreate gravth rates, and olatility in ex-
change and interest rates.

and regulatory frameavorks.The focus here is on
assessing the adeqyaaf a broad range of pub
lic policies and framworks afecting the inan
cial system and the incewdi structure, and the
likelihood of the authorities to adhere and en
force best principles and practices. In this-con
text, Article 1V missions are agld to look at the
structure of theihancial system, public disclo
sure and the accounting anddé framevorks,

incentive structures and safety nets, prudentia

regulations and supervision, and liberalization
and dergulation processes.

Main efects of ihancial system distéiss.The
guidance note highlights the main macroeco
nomic efects of fnancial system problems in
terms of direct monetary fefcts, direct iscal
effects, quasiitcal efects, and other macro
economic impactsThe guidance note also rec
ommends that thesefefts be assessed, ineor
porated

In case contingent liabilities are idered, it is
suggested that IMF stfaprepare alternate

scenarios of possible additional monetary and

fiscal efects.
Complementing the guidance note, MAE trans

mitted to area and functional departments, a set of

70These processes increase opportunitiesimantial institu
tions and maréts to further deelop, lut may also epose ihan
cial institutions to n@ and more signi€ant risks, while at
the same time putting pressure on gias through increased
competition.

in macroeconomic estimates and
projections, and discussed with the authorities.

Surveillance Procedures and Operations

related tables and questionnairékese tables and
questionnaires focus on the structure and perfor
mance of theifiancial sector and thedal and rgu-
latory framevork for banking supervision. In addi
tion, there is a summary table that may be included
in Article 1V reports.The tables and questionnaires
are designed to be either sent to the country in ad
vance, and then discussed during the mission, or
completed during tharticle IV mission itself. MAE
then collects the information obtained from the ta
bles and questionnaires and enters it into a databank
for future reference (the databankwn@ontains
about 20 countries). Both the guidance note and the
accompaying tables and questionnaires are being
used by all missionswoelved in monitoringihancial
sectors under IMF sueillance.

Financial Sector Assessment Program and
Financial System Stability Assessments

Based on the guidance note anidlding on work

Elements for the assessment of the institutional @Féady conducted iravious countries in the conte

of Article IV surweillance and the use of IMF—+e
sources missions, MAE has recently established an
enhanced monitoring mechanism foraincial sys
tems through in-depth FSSAs. FSSAs are conducted

within the framevork of the jointWorld Bank-IMF

FSAR’1 These assessments are designed taigeo
an instrument to highlight strengths, risks, and vul
nerabilities in theihancial sectgras well as the link
ages betweenirfancial system deelopments and

| macroeconomic outcomes in the cowtef IMF sur
veillance, program design, and related technical as

sistanceThey also irvolve an assessment of obser

vance of standards, core principles, and good

practices in theiiancial sectqras needed.
The key structural and institutional components

that contrilute to fnancial system stability are

grouped into four catmries: oficial oversight and
regulations, systemic liquidity delopments and
policy, arrangements for crisis management and re

structuring, and major riskkposures, including sys
temic risks in the payment, clearing, and settlement
systemsThese components are to beieaved and

assessed in a comprehemsinannertaking into ae
count the macroeconomic \éronment and the
broader structural reforms that are undew\i his
process is aimed at:

« identifying potential vulnerabilities ofirfancial
institutions and mamlts to macroeconomic
shocks;

 evaluating the macroeconomic consequences of
financial system vulnerabilities and reform; and

71For background on the FSAP and FSSAs, see footnote 1.
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e developing and sequencingek structural re far, through its wark on fnancial systemswer mary
forms and restructuring actions to promate f years, primarily encompasses the indicators dis
nancial system stability cussed in Section IThe IMF Eecutve Board has

The appropriate sequencing of these reform cempo recently endorsed additional research and analysis
nents is to tag into account the technical and opera Wwithin the IMF to identify additional indicators that
tional linkages among them and their macreeco can be useful either generally or in the cahiaf
nomic impact. particular country circumstanceshis work also

Both recent IMF initiattes—the guidance note aims at selecting a more limited set of MPIs that

and the FSSAs—Ma at their core an analysis of could be monitored by the IMF on an ongoing basis
MPIs. Therefore, the analysis of MPIs forms aninte as part of its sumrillance actrities. It is expected
gral part of the IMFS financial system sueillance. that the &perience with FSSAs will contrilte to
The set of indicators that the IMF has idaatfso further progress in the analysis of MPls.



Vi

his section reiews statistical issues pertaining to

the two major types of statistical information
used in macroprudential analysis: macroeconomic in
dicators pertaining to thenfancial sector {fiancial
macrostatistics) and aggeted microprudential data.

Measurement Issues

tion, accurag of compilation, and timely and infor
mative public disclosure & often been empha
sized. Morewer, comparability of MPIs across
countries contribtes strongly to their usefulness, a
point emphasized at the September 1999 consulta

Financial macrostatistics—such as monetary statisticstive meeting by pviate sector users of MPIs. Such

financial accounts of the System of Natiohetounts
(SNA), and sectoral balance sheets—are fraonks
for organizing data into comprehewsioverviens of
the condition and transactions of theahcial sector
and its ley components, and thus can\ide indica
tors of the actity and operation of therfancial sys
tem.Aggregated microprudential data are summations
of (mostly) supervisory information on the condition
of individual banks that may prle indications of the
overall condition of theifiancial sector

We examine ley issues décting the statistical ac
curag, usefulness, and international comparability of
MPIs, and consider othe IMF could intgrate vork
on MPIs into its statistical programs and suppoft na
tional authorities in the compilation of timely and el

comparability can be achied through adherence of
MPIs to internationally agreed supervisaagcourt
ing, and statistical standards that\pde clear rules

for both the compilation and interpretation of MPIs.

Financial macrostatistics and aggméed micre
prudential data, which are both used in macrepru
dential analysis, interrelate in numerouayw be
cause both are desd from indvidual banks’
balance sheets and other detailie@dricial informa

tion. The two types of data could be brought into

closer correspondence by applying standard statisti
cal concepts (such as defions of resideng sec
tors, and ihancial instruments) when compiling-ag
gregate microprudential data, and by enhancing
financial macrostatistics with additional detail

able statistics needed to assess the condition of the f needed for macroprudential analysis (such as-infor

nancial systemAppendix | reviews the statistical
framavorks for compilation of macroprudential data
that are in place at the IMBther international gani

zations, and selected central banks and supervisor

agencies, and vews the suitability of these frame
works for compilation of macroprudential d@ta.

The importance of reliable statistics in the assess
ment of the condition of thenfancial sector is well
established. Unfortunatelyn a signifcant number
of problem cases,vailable statistics ha& not been
of sufficient timeliness and/or quality to pride
early and clear erning of emeaging difficulties. In
this connection, the importance and quality of mone
tary, balance of payments, anddncial system data,
as well as the need for compreheasiss in the col
lection, methodological soundness of the compila

72National fnancial systems are subject to threats from internal
conditions andxernal shocksThis section does not er statis
tical issues and MPIs related tternal shocks because yheave
already been discussextensiely in the vork leading up to the
development of the data template on international reseand
foreign curreng liquidity. See IMF (1999d).

mation on nonperforming loans).

)ﬁtatistical Frameworks for MPlIs

Financial Macrostatistics

Nearly all countries compileirfancial sector
macroeconomic statistics, primarily in the form of
monetary statistics. Meever, monetary statistics gen
erally do not preide the specit types of data used
for macroprudential analysis or may lack needed de
tail. Other fnancial statistics franveorks, such as
flow of funds accounts or sectoral balance sh@ets,

73See InterSecretariatVorking Group on Nationahccounts
(1993). Financial accounts within the System of Natigkal
counts, 1993 (SA93) frameavork include detailed fl@ of funds
accounts (@bles 11.3a, 11.3b), balance sheets and accumulation
accounts (@ble 13.2), and stocks afi&ncial assets and liabilities
analyzed by debtor and creditoraples 13.3a, 13.3bAlthough
few countries will compile these accounts at thesleof detail
presented in SA93, the accounts ka the flibility to be fo-
cused on analytical or pojiquestions important to each country
while still retaining consisteycwith the werall framevork and
international comparability



V1l MEASUREMENT ISSUES

can preide the detailedifiancial information for the

financial sector and other sectors of the economy that

can be used for macroprudential analysimong the
numerous MPIs that can be constructed directly from
monetary statistics or othanéncial macrostatistical
frameaworks are: central bank credit to banks, the ratio
of deposits to M2, the ratio of loans to capital, the
ratio of loans to total deposits, lending to nonresi
dents, the ratio of foreign currgnéoans to total
loans, the ratio of foreign currgntiabilities to total
capital, and the distriltion of credit by sector
International standardist for the construction
of these macrostatistics framerks, which con
tribute to their comparability across countriés.
important attrilite of these franveorks is that the
present spedid sectors within the conté of the
overall economy and can be used to analyze the dy
namics of theihancial sector and the transmission
of financial stress across sectdkso, these frame
works are flgible and can be enhanced with addi
tional detail needed for macroprudential analysis.

We recommend that national supervisory agencies tak
upon themsels the responsibility for the collection,
compilation and dissemination of data on banks to meet
the needs of userShese data wuld be at least at the
peer group and agggate level; both on solo and cen
solidated basis; and includeykindicators of capital,
asset qualityearnings and liquidifysuch as capital ade
quag ratios, non-performing loans as a percentage of
total assets, return on assets and eqaity a break
down of assets and liabilities by maturiata should

be published on a quarterly frequgnthe abee list is
only a suggested bare minimum and not a comprehen
sive list of indicatorsA common disclosure template in
the form of a minimum requirement could be agreed on
by the Basel Committee on Banking Supervision and
could be so designed to meet the needs of macropruden
tial sunweillance.This would require implementation of
greater disclosure requirements than those currently ap
plicable in mag countries, and possiblyen |eggislative
changes to augment the authority of supervisors to ask
for and to publish these daWe recommend that coun

These frameorks are highly deeloped in only a tries tale up this task with the priority it deses?>
few countries.

The IMF is mwing to promote compilation of-f Some microprudential information can be mean
nancial sector macroeconomic statistics harmonizedingfully aggreyated to preide a useful depiction of
with international standards through the forthcoming the condition of theifancial sectorSome other mi
Monetary and Fancial Statistics ManualFinan croprudential information, eever, may reflect
cial statistics compiled in accordance with the man specifc information needs of supervisors on the
ual can be further augmented to yide more condition of indvidual banks that might pve diffi-
macroprudential information, such as on impairment cult to aggrgate or unsuitable for aggyation. For
of claims, credit concentration, maturity of liabili example,VaR analysis is onlyalid for the analysis
ties, subordinated debt, capital adegua@onnected  of specifc portfolios. Other potential MPIs are-af
lending, and relations with foreignféifites’4 Work fected in a similar @&y. Also, simple aggmgation of
is currently ongoing also at the ECB to augment the prudential information of indidual banks can dis
monetary statistics program with macroprudential guise important structural information, and it is
information (sedppendix I). often necessary to supplement the aggte data
with information on dispersion, pegroup analy
sis, and the interrelationships between systemically
large banks.

The second major type of information used for It is instructve to review how the most com
macroprudential analysis consists of summations of monly used indicatorthe risk-based capital ratio,
information used by supervisors to assess the eondicould be aggmated into a statistic to describe the
tion of individual banks. In addition to the use of condition of the banking sectdrhe ratios for indi
these data in spe@fMPIs, a recent report by the vidual banks cannot be directly aggated—data
Bank of England called for national supervisory au on the numerator (capital) and the denominator
thorities to design a template with minimum re (risk-adjusted assets) must be collected from each
guirements for ky indicators of bank quality for bank and separately aggeded.The supervisory
disclosure of agggated microprudential data to the definition of capital used as the numerator is
public: unigue so that data cannot betracted directly
from either accounting records or statistical
sources, and there are analytical needs to compile
separate information on the three tiers of capital
recognized by supervisors. lekise, data on risk-

Aggregations of Microprudential Data

74A number of MPIs can be dsa directly from the ihancial
balance sheet data used in the forthconMiogetary and fan-
cial Statistics ManualAn adwantage of collecting MPIs through
use of a standard framerk is that macroprudential information
will apply common statistical standards, such as a standard statis
tical defnition of residenyg, which helps intgrate the macropru
dential information into an economywide statistical setting.

75See Dais, Hamilton, Heath, Mackie, and Narain (1999),
p. 83.



Statistical Issues Affecting MPIs and International Comparability

weighted assets used in the denominator are alsaountries because of a lack of international stan
based on supervisory concepts not used in aceountdards, highly dierse national standardsilire of

ing or statistical wrk, and thus are not comparable standards todep up with rapid inn@tion in fnan
across countries because there afected by na cial marlets, or &ilure to adhere to applicable pru
tional accounting practices fomlation of assets, dential or accounting standards. In the cases -of su
accrual of income, and recognition of impairment. pervisory and accounting standards, there may be no

The aggrgate ratio is calculated by simplevidion applicable international standards, or highlyedse
of the aggrgate numerator by the aggeee de national standards mayist. Also, eisting account
nominatorA low ratio is a clear sign of vulnerabil  ing standards in mancountries often apply histeri
ity, and a declining trend may signal increased risk cal valuations to claims and liabilities, which can
exposure and possible capital adequacoblems. disguise changes in corporatioffisiancial condi

A relatively high ratio, hwvever, does not guarantee tions. Little or no work has been done to date te de
that there are not seriousfititilties in inancial in velop statistical formulas and d@fions for most of

stitutions that account for a sigitiént share of the the proposed MPIs.
systems assets.

There hae been numerous calls for compilation
and dissemination of information on the aggmte
risk-based capital ratiouh, as described abe, a Poor information on asset quality and on the hold
number of practical and conceptual issues, and deci ers of weak credits impairs the analysis of rigic f
sions about ancillary information, need to be consid ing the fnancial sector by reducing the usefulness of
ered in creating a statistical measure of the ratio. balance sheet data for making assessments of the

conditions of iinancial institutionsThese data limi
tations often can hide theiitdup of systemicihan

Statistical Issues Affecting MPls cial sector problems. Speidfdata limitations in
d Int ¢ IC bilit clude lack of complete or realistic information on
and International Lomparability the full recaoverable \alue of loans and securities,

country risk, foreign xxchange risk, xposures by
counterparties, and the nettability of claims.

Poor Data on Asset Quality

Table 4 summarizes some of the major statistical
issues decting MPIs76 This table cross-classis
selected MPIs by major types of issues that could
impede their construction, fatct their usefulness  Use of National Versus Global Consolidations
for analysis or disclosure, orfatt international
comparability The focus is on issues related to
compilation of MPIs constructed from aggated
individual bank prudential data, which—in contrast
to financial macrostatistics, for which there are-rec
ognized international standards—are oftefieced
by a range of statistical problems that might impair
their comparability across countries and reliability
as indicators. Ben where ample indidual bank
prudential dataast, there might be practical &if
culties or conceptual problems in compiling them
into statistical agggates.The most important sta
tistical issues are discussed in the failog sub
sections.

Much supervisory data is collected using a global
consolidation that incorporates thendwide actv-
ity of a bank into a singlérfancial statement, which
guarantees that all of its retnt actvity is cap
tured. Such data, n@ver, might relate only loosely
to financial conditions within anspecifc country
in which a multinationalifm operates, and much of
the reported data may refer to aitti or financial
positions outside national authoritigstisdictions
and poliy control. In contrast, standard macroeco
nomic statistics use a national consolidation, and
therefore g&clude afiliated units in other coun
tries’8 National fnancial statistics can be related to
the other national macroeconomic statistics, such as
GDP or national interest rates, andeonational i
Absence or Diversity of Standards nancial actiity that will be under the influence of

The usefulness of MPIs for saillance and pub ~ national polig officials.
lic disclosure is hindered by incomparability across

7TNetting refers to lgal and supervisory procedures that permit

76Table 4 cwers MPIs closely related to the banking se&ta& gross claims and liabilities betweenotinstitutions to be netted
tistical needs for MPIsx¢end wer nonbankihancial institutions, into a single asset or liability position.
securities maréts, and nomfiancial corporations,ub data outside 78For example, data based on a national consolidataiude
the banking sector are often lesgitable. Furthermore, the table the foreign currencexposures of a bank’subsidiaries located in
provides only aifst cut at identifying spect statistical problems. other countries. In contrast, such information is captured within
The surey of country practices will help identify more precisely  the global consolidation used by supervisors in orderverdbe
the types of problems thatist and their seerity. resources and risks to the entire bank.
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The use of the tw different consolidations can
have important implications for the construction of
MPIs. For example, a global risk-based capital
ratio is releant for the supervision of a bank oper
ating in multiple countries,ut it is not possible to
aggregate meaningfully global ratios for all banks
operating in a countryThis implies that there is a
need to collect separate data for institutioshs’
mestic actrity and their global actity. Such a
separation is straightforavd for some assets and
liabilities, such as loans and depositst for other
items there may be ditulties such as uncertainty
over the allocation to indidual national branches
of capital items rgistered at the el of the global
corporation’®

The scope of MPIs in ddrent countries can also
differ significantly depending on the precise collec
tion of units dravn within the consolidated reports.
This scope, in turn, depends actors such as na
tional legal defnitions, the scope of asgities per
mitted by banks, and rules on consolidation of-sub
sidiaries and branches. Morem, a related
statistical cwerage problem is that rapid change in
financial marlkts can result in gvath of nev finan
cial industries that might not be captured within e
isting supervisory or statistical reporting systeAs.
particular concern is that supervisory or statistical
systems mayadiil to encompass alifancial actvi-
ties that might imolve signifcant systemic risks
(e.g., hedge funds and other mutual funds,-con
sumer fnance companies, trust funds, securities
clearing systems).

Derivatives and Off-Balance Sheet Positions

Financial dewnatives and dfbalance sheet paosi
tions present special problems wakiating the con
dition of financial institutions, because of the lack of
reporting of positions, higholatility, and potentially
large positions. Such concernsvhded the account
ing profession to mee tovard eplicit recognition of
virtually all derivatives on balance sheets using a
market value or equialent measure ofalue (fair
value). International statistical standards for recogni
tion and aluation of deratives hae also been de
veloped, lagely based on wrk at the IMEFThese
standards are mojust b@inning to be implemented,
mostly in the contd of the Economic and Monetary
Union (EMU) monetary statistics and the interna
tional reseres templateThe Basel Committee on

79In general, it might be ditult to assess the condition of the

Banking Supervision, of BIS, and I0SCOvhaalso
proposed ng standards for the recognitiomalua
tion, and disclosure of information on dexiivess?
Increased recognition of most detives on balance
sheets atdir value, which is in line with most ne
regulatory proposals, will &ct maly of the pro
posed MPIs.

Options for Further Development
of MPIs

A precondition for further wrk on aggrgation of
prudential information for indidual banks is ascer
taining through sumys or other means the feasibil
ity (given national lgal and supervisory practices
and statistical operations) of collecting data for the
various types of MPIs that @ been proposed. Be
cause of the d@ersity in national supervisory prac
tices and philosophies of supervision, the types of
prudential data collected by national central banks
and national supervisoryfafes are not well knen.
The IMF is therefore in the process of carrying out a
surwy of national authorities and users of MPIs to
ascertain what types of MPIs theeed, whether
prudential statistics are compiled systematically for
individual banks or arevailable as agggates, the
types of data ogered, @ps in coerage, and the ac
counting, lgal, and institutional standards that af
fect compilation of the data. National practices and
regulations related to public disclosure are also
being assessedn important aspect of the s@wis
to gather information and ascertain the feasibility of
constructing a core set of indicators or whether dif
ferent sets of MPIs are required forfdient types
of economies—such améncial centers, other-n
dustrial economies, enging marlet economies,
and deeloping economies.

The surey and technical ndews are aimed at
gaining a clear understanding of what igdlved in
compiling or disseminating MPIs.oF example, it
might be found that a sigmiant number of MPIs
are inherently microeconomic in nature and cannot
be meaningfully agggated. Morewer, nev MPIs
might be proposed and the priorities in the formula
tion of international standards might chafge.

80ln September 1998, the Basel Committee on Banking Super
vision and the IOSCOechnical Committee issued a joint report
that cavers minimum information standards on credit, liquidity
market, and earnings risk that require nedio-marlet and ne
tional value data on deratives by counterpartymaturity and

capital account of national branches of global enterprises becausetype of underlying risk; see BIS and I0SCO (1998)e report

of difficulty in allocating the strengths or weaknesses of the
global capital account to inddual brancheslThere might also be

a lack of transparegmn the allocation of income okgenses on
collaboratve work between branches in f#ifent countries.

also suggests that supervisorgénaccess to institutionsiternal
VaR estimates.

8lFor example, the Basel Committee on Banking Supervision
has proposed a substantialision of the risk-based capital ratio.



Another important element in @eloping MPIs is
to consider them in the comteof the rapid changes
in perspecties and standards of supervisors; ac
countants, and the public. Mannitiatives are
under vay to derelop standards that might bring

Options for Further Develpment of MPIs

systems to encompass MPlsvdtails with the on
going work at the IMF and elsghere to enhance
statistical, accounting, auditing, and supervisory
systems to &ep pace with globalization and rapid
changes inihancial marlkts83 and thus might be

about greater coherence and enhance the quality oiewed as incremental initiates to work already

MPIs 82 Important changes in standards ares nak-

under vay.

ing place and others are forthcoming in a process Following is a list of some of the statistical-op

that may tak considerable time to approach com
pletion. As standards are deloped, national prac
tices will gradually come into line, which should-en
hance reporting within each country and imyo
the international comparability of data. Moveq to
the tent that standard-settingganizations come
to agreement among themsedv(including on the
adoption of applicable international statistical stan
dards), the results will be greater coherence in-com
piled data, better understanding by the public, im
proved statistical support for the vildopment of
policy, and reductions in respondendsid compH
ers’costs of compiling data. Substantialfeiences
across countries will continue for some time though,
which requires an approach thaonks in parallel,
both for greater future harmonization of datat b
that also proceeds woon the basis ofwvailable, un
harmonized data.

In summary additional information gthering

and technical research is needed before we come to

a decision point on the statistical stgigs to fol
low in developing MPIs. Depending on options se
lected for deeloping MPIs, major resource and
prioritization issues as well asganizational or
legal issues could confront internationabaniza
tions and national entities. Some types of MPIs
may prose difficult and costly to compile, or may
require ng/ data collection systems that do nivt f
easily into &isting statistical arrangements. Gon
versely much of the wrk of upgrading statistical

82lmportant vork on the deelopment of standards is being-un
dertalen by the Basel Committee on Banking Supervision,
I0SCO, the Internationaccounting Standards Committee; in
ternational statistical ganizations, rgional oganizations, and
national supervisors, among oth&ka.important initiatve afect
ing MPIs was the enactment in early 1999Iofernational Ac-
counting Standatr No. 39—IFhancial Instruments: Regmition
and Measwement which mandates that virtually alh&incial pe
sitions be recorded on balance sheet at etagtue or equialent
and that impairment and loss of metrkalue be reported on an
ongoing basisThis standard, where implemented by national au
thorities, would marledly improve the usefulness of accounting
data in the construction of MPIs by piding an accurate and
timely depiction of the alue of fnancial institutionsportfolios.
The Internationalccounting Standards are general standards,
however, which may be implemented in sowteat diferent ways
in different countriesAn important adjunct of this erk is the ce
operation of the Internation&lccounting Standards Committee
with IOSCO to &tend standards to eer reporting andaluation
of securities.

tions available for compiling MPIsThe specifc
strateyy for following these options will depend
greatly on the willingness, technical strengths, and
resources of thearious international and national
entities that might be wolved.

(1) Monetary statistics could be augmented with
specifc types of data used for macropruden
tial analysis. The additional data sought
would consist mostly of balance sheet infor
mation, lut might also include information
on financial institutionsincome, &penses,
and proitability. Under this option, the IMF
would augment its »sting system for
compiling monetary statistics and use it as a
basis for compiling MPIs across a range of
countries?4

(2) A new monthly or quarterly compilation of-f
nancial sector prudential data could be mnsti
tuted, cwering all MPIs (should a decision be
made not to use option 1), orvasing only
those MPIs that are not readily included within
a monetary statistics framerk. The lead role
in such vork could be takn by the IMF or
other international ganizations.

(3) National entities could be encouraged to eom
pile and disseminate unharmonized national
data on the condition of imndidual banks or
aggreyations of microprudential data.

(4) National entities could enhance their programs
to compile inancial macrostatistics, especially
sectoral balance sheets andnflof funds ae
counts, to support macroprudential analysis.
These accounts are tools to assessitiadial
strength or vulnerabilities of the major sectors
of an economy and the potential for transmis
sion of fhancial stress between sectors.

83This fluidity also ofers the potential for moddation and
upgrading of accounting, auditing, supervisooy statistical
standards to bettexwact macroprudential information and to
solidify their methodological bases so that MPIs can be soundly
constructed and made comparable across counfridseving
such impreements will require close cooperation between sta
tistical, accounting, and supervisory authorities.

84This option has similarities to the EGBdrogram of colleet
ing MPI information for the EU and its member countries via its
monetary statistics compilation system (&ependix I).



VI MEASUREMENT ISSUES

(5) Modalities for monitoring or contrilting to sure requirements foirfancial institutions,
ongoing work to develop international stan and that wuld support harmonization with-in
dards could be xplored. One possibility ternational statistical standards.
would be to cowmene an interdisciplinary (6) A handbook or manual on statistical compila
working group that wuld follow proposals tion of MPIs could be prepared to pide
for accounting, auditing, supervispgnd sta guidance to compilers and to assist users in

tistical standards as well as changes in disclo analyzing MPls.
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Macroprudential Indicators and

Data Dissemination

his section réiews issues related to the public

dissemination of MPIs, in recognition of their
crucial role in the strengthening ohdncial sector
surwillance and thewersight of the globairfiancial

standard, the SDDS countriesvbanade signitant
improvements in their practices for the compilation
and dissemination of the SDDS data gatées and
underlying databases.

system. It discusses insights from IMF approaches to Whereas the SDDS is intended for countries that
the data dissemination standards, taking into accountare actiely involved in international capital magts,

the conclusions of the September 1999 conswudtati
meeting on member countriesid other eperiences
in MPI identification and dissemination.

The identifcation of a core set of MPIs is seen as
one of the prerequisites for dissemination of MPIs
to the general publicdthe core MPIs wuld have to
fulfill the following criteria: (1) usefulness iman
cial systems sueillance; (2) comparability across
countries; (3) feasibility of collecting harmonized
data; and (4)»stence of “best practices” with-re
gard to cwerage, periodicityand timeliness of the
data that are being disseminatedvesithe substan
tial work ahead in crafting a core set of MPIs,-par
ticipants at the meeting belied it was premature at
this time to recommend specifimodalities for dis
semination of MPIs, it supported the g¢elopment
of incentves to national authorities to compile and
disseminate them.

IMF Initiatives in Data Dissemination
Standards

The SDDS and the General Data Dissemination
System (GDDS) embody a structured approach-o en
courage data disseminati&hThe SDDS has oper
ated since 1996 as a system of wellhtsd guide
lines—that is, a standard—for countries tovyide
the public with comprehena, timely reliable, and
accessible macroeconomic détén order to meet the

85They also complement other initiaés undertaén by the
IMF to foster macroeconomic stability anghdncial system
soundness through enhanced transpgresuch as the delop-
ment of theCode of Good Ractices onlranspaency in Mone
tary and Fnancial Policiesand theCode of Good Rictices on
Fiscal Transpaency

86ln subscribing to the SDDS, countries commit to bringing
their national statistical practices into alignment with the SDDS

or that aspire to do so, and thavéaelatvely well-
developed statistical systems, the GDDS ssras a
framework for the long-term impneement of data
and statistical practices across the wider IMF mem
bership.At the time the SDDS &s initiated, its re
quirements were recognized asryw demanding and
not necessarily applicable or redat for all coun
tries. Consequentlyt was agreed that the GDDS be
created to pndde a \ehicle to support impk@ments

in the statistical capacity of the remainder of the
membershipThe GDDS vas established in 1997.

Lessons from the SDDS and GDDS

Three lessons can be dma from the SDDS and
GDDS approach:

(1) The SDDS may be weed as successful be
cause it continues to prae incentves for
countries to impree their practices on comgil
ing and disseminating macroeconomic data.
Countries are waare that subscribing to the
SDDS may be viged by markt participants as
highly desirable and could enhance their ratings
on the international capital mats.

(2) The prescriptions contained in the SDDSéa
been deeloped based ornviglence of best or
preferred practices in the compilation and dis
semination of macroeconomic data by coun

requirements for data eerage, periodicitytimeliness, access
practices (including data release calendars)giitje and quality
proxies (including summary methodologieShrough the Dis
semination Standards Bulletin Board (DSBB), SDDS subscribers
provide information about their statistical practices (so-called
metadata) for a total of 20 macroeconomic gaties, as well as
access to actual dat@he SDDS countries post at least the tw
latest data obseations for each SDDS data ogdey on their na
tional summary data page to which the DSBB is electronically
linked.The DSBB website is http://dslanf.org.
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tries that participate inifancial marlets or
that aspire to do so.

(3) The establishment of wvparallel tracks for
work on data dissemination standards—SDDS
and GDDS—entails a recognition of the-dif
ferent stages of delopment of countriesta

MACROPRUDENTIAL INDICATORS AND DATA DISSEMINATION

Next Steps

MPI Dissemination Standards

Dissemination standards typicallyodve based on
evidence of best practices that are comparable across
countries®® It is clear that signi€ant work lies

tistical systems and the need for an approachahead in desloping such good practices for MPlIs,

to dissemination standards thataakhis real
ity into account.

Conclusions on Dissemination
Issues from the Consultative Meeting

The major conclusions on data dissemination
reached by the participants of the consuleatheet
ing can be summarized as falle:s?

» There is no single set of MPIs that is currently
being disseminated by maicountries or that is

but also that it should takplace in conjunction with
progress in identifying a core set of MPIs forai+
cial system sumillance, as well as in resolving the
statistical issues of measurement.

Actual practice (still to be further westigated)
may demonstrate (1) that certain MPIs are more rel
evant for a particular country or country-group and
less for anotherand (2) that countries ¢ in their
statistical capabilities to collect reliable, frequent,
and timely data on MPIs.

The current SDDS wuld perhaps prade a sold
tion to the irst situation by means of its “as redat”
provisions that rempt countries from certain require

seen as superior to others, nor are there clearlyments that may not be rest for a countrg particu

identifiable best practices withgard to the dis
semination of MPI data.

set of MPIs, it is premature to decide whether
MPIs should be included in the SDDS or along
other tracks for promoting dissemination.
Differences in approaches to theyeke of dis
seminating data, maintaining cahéntiality,
and praiding assessments on the condition of

lar economic structure. In such cases, the country
must mak these dferences transparent by piding

In the absence of a consensus concerning a corexplicit information in the metadatalaining hav

and wly the particular data set is not considered to be
relevant for the countrg economy

As for the second situation, the case could be
made for a dferentiated approach toventual MPI
dissemination—for xaample, along the lines of the
two tiers represented by the SDDS and the GDDS.

the banking sector often seem to be based on

different perceptions of o markets might
react to this information. Some authorities fear
that marlets might react advrsely to “bad”
news about banking sector soundne3$e
“bad” news could be either peroeid or ofi-
cially validated by authoritiesassessments.
Other countries disseminate a wide range of
macroprudential indicators in the belief that
these data auld enable the maeks to mak the
right decision$8

Participants agreed on the need for aforéfat
greater harmonization of data in terms ofe®
age, periodicitytimeliness, and public access.

The meeting supported conducting a syref
national supervisors, statistical authorities, and
users to ealuate the prospects for compiling and
disseminating MPIs.

87See Hilbers, Kruger, and Moretti (1999) for details.

88The basic approach tak by IMF staff—subject, of course, to
concerns about coidfentiality of data for indiidual institu
tions—is that information is a public good and that enhanced
public availability of information is desirable.

Incentives

Incentives for the authorities to disseminate-reli
able and timely MPIs could come from feifent
sourcesAmong these are international technical as
sistance to impnee the collection and compilation of
MPIs, and the “appeal” of a technical standard in
which MPIs might be included.

With regard to the appeal of a standard, it should
be noted thatwentually including MPIs in thexést-
ing SDDS as a dynamicyelving standard could
have the follaving beneits: (1) further strengthen
ing the role of the SDDS; (2)Jeraging the “good
will” of the international community vis-a-vis the
SDDS; (3) impreing the complementarity of
macroeconomic and macroprudential indicators;
and (4) broadening the application of the SDDS ad
vantages, including the prision of a comprehen

89n contrast, in the wrk on international reseeg and, to some
extent, on &ternal debt in the SDDS, the IMF took the lead in
“pushing the evelope” to promote increased dissemination ef re
liable, comprehenge, and timely data. In the case of ressiv
standards were deloped jointly by the IMF and aavking
group of the CGFS.



sive set of metadatayentual access to data for a do not need to be res@d nav. They can be reis-
particular country and fcilitation of potential ited later when more of the necessary preparatory
cross-country metadata and data comparisons. work has been undertak.

While the SDDS is designed toave to meet
new challenges—and has already strengthened its

prescription for dissemination of data on interna Metadata

tional reseres and eternal debt—adding MPIs to In light of the dverse practices in compiling MPIs
the SDDS may result in concerns on the partxef e and mawg potential statistical problems, special-em
isting subscribersThis requirement @s not enis- phasis needs to be placed owealeping a straigy

aged at the time of subscription, and some eoun regarding the role of metadata—thetigal descrip
tries may not be in a position to meet the MPI tion of the data series. Information must bevpied
prescriptions, though tlyeare otherwise in obser to users about the MPIsbverage, public access-in
vance of the SDDSAIso, including MPIs in the  tegrity of the data, and quality of the data, including
SDDS could conceably prove daunting for poten compilation methods, and adherence to or departures
tial new subscribersThese arious considerations from releant international standards.



Appendix | Existing Data Collection
Frameworks

his appendix neews the frameorks for the standard statistical accounting treatmentsndieins
collection of MPIs already in place in interna of the fnancial sectqgrand classi€ations and treat
tional and rgional oganizations to ascertain the ments of inancial instrumentsThe manual also pro
types of data generallyailable, to identify gps or vides for compilation of agggate balance sheets for
weaknesses in werage, and to assess the potential the domestic banking sectevhich in most countries
for exchange of data and cooperation in collection would be the only agggate statistics on thenancial
of MPls. positions and condition ofrfancial institutions. Im
plementation of the standards in the manualil/
aid countries in producing MPIs in a number of
International Monetary Fund ways, including by pnading a framevork for the
classifcation and the measurement ioigincial den-
The IMF collects and disseminates a widgiety atives, and recording assets at thair marlet value.
of macrostatistics, it does not systematically eol  The frame&vork of the manual as not designed with
lect financial microdataThe IMF's monetary statis MPIs in mind, loit it could be gtended—after some
tics comprise aery extensve database on banking conceptual wrk is done—to accommodate further
institutions.These data are potentiallgny impor information on MPIs, such as on asset quatitgdit
tant for macroprudential analysis because ynan concentration, capital adeqya@nd relations with
MPIs and the monetary statistics compiled by the foreign afiliates. Perhaps half of the proposed MPIs
IMF are dewed from the same data sources—cen could be intgrated into the monetary statistics
tral bank and commercial bank balance shééts. framework, with varying dgrees of dificulty.
data hae a monthly periodicity and are pided to
the IMF as soon as possible after the reference date.
An analytical presentation of monetary data is-pub Bank for International Settlements
lished ininternational khancial StatisticsThe pub
lished data only highlight a limited number of mene The BIS publishes international banking statistics
tary and credit agggates.These aggmgates are in the form of a semiannual consolidated report of
presented in a modé&d balance sheet format that statistics on the amount, maturignd sectoral and
does not present total assets, total liabilities, and de nationality distrilution of international bank lend
tailed capital account information, and thus does noting. These data arevailable to the public through
provide the structural information needed for macro the BIS website (http://wwivis.og). The data are
prudential analysisAlso, the monetary statistics also included in a joint BIS/IMF/OECD/ovid Bank
have not been constructed under standard accountingquarterly statistical release orternal debt, which
rules, such as foraluation or praisioning, which was recently introduced in order tacflitate timely
detracts from their usefulness for macroprudential access to a single set of debt indicatdisese data
purposes. Similarlydata on bank incomexgenses, are also analyzed in depth in the Biffernational
and proitability, which are used in mgriViPls, are Banking and kancial Market Developmentswhich
not collected. also presents discussions of conceptual and statisti
A number of changes to the methodology for eom cal issues related to the data, as needed.
piling these monetary statistics, which will bring The BIS stdf partly in support of the Committee
about greater standardization and harmonizatien be on the Global Financial System and its predecessor
tween countries, will be introduced when the IBIF’  the Euro-Currenc Standing Committee, ka car
nev Manual on Monetary andifancial Statisticss ried out work following the fnancial crises in the
publishedThe manual recommends that all countries early 1990s with a vie to identifying indicators of
apply the statistical standards presented in the Sysfinancial risk, and data ke been collected as
tem of NationalAccounts, 1993, which will result in  needed to support these analyses.



European Central Bank

Appendix |

households (including a split between consumer
credit and mortgge lending)There is also infor

~ The ECB has initiated an MPI project that has mation on particular types of lending, deposit rates,
identified the EMU monetary statistics as a source of and interest rate spreads. Data collection at this

macroprudential informatioiThe EMU countries

stage is limited to the banking sectir addition to

compile a harmonized set of monetary statistics to the collection of data through the monetary statis
provide the statistical basis for the operation of the tjcs system, other data are beiragfgered from na

EMU single monetary polic® The statistics are
compiled on a timely basis according to statistical
standards based on the European Systefcef
counts, 1995 (ESA95} Because unersal banking
prevails in Europe, the EMU monetary dataveo
most of the EMU ihancial sector

tional supervisory sources within the Banking Su
pervision CommitteeThis exercise drass also on
data collection carried out in other supervisory fo
rums, notably the “Groupe de Contact” (composed
of representaties of the supervisory authorities of
the countries in the European Economiea).

The EMU monetary statistics are presented in a Subsequent actions will depend on the results of

straightforward balance sheet format, with a rea
sonable amount of detail oméncial instruments
and counterparty sectorhe data compiled for
each country oger each institutiors actvity within
the country and separate information is pided
on positions with other countries within the EMU
and with nonresidents of the EMWhis statistical
construction permits the European System of-Cen
tral Banks (ESCB) to produce a compreheasi
picture of the ihancial positions of domestiman
cial institutions vis-a-vis residents of the country
and residents of the EMWlthough there are some

the eercise.

EMU member countries also prepaieaicial
accounts that detailrfancial assets and liabilities
of all major sectors of an economgnd the ECB
and Eurostat jointly prepare the Monetary Union
FinancialAccounts (MUR). The statistical stan
dards for financial accounts are based on ESA95
and thus are harmonized with the standards for
monetary statistics, so that it is possible to embed
the analysis of the banking sector within the statis
tical framevork for financial actvity for the entire
economy and itsdy componentsThe specit im-

limitations to the data because the reporting systemportance ofihancial accounts for MPIs is that rela

was designed primarily to ser\monetary statistics
purposes, the EMU monetary statistics framik
is comprehense and methodologically stronghe
framawork is also being enhanced to better incor
porate the needs of macroprudential analysis.
The Banking Supervision Committee of the
ESCB has initiated a project to identify MPIs for
the EU banking sectpand has establishedNork-
ing Group on Macroprudentidlnalysis to that end
(see Section IV)The ECB has recently completed
a “gaps e&ercise” to inquire about thevailability

tionships between thénfincial sector and its credi
tor and debtor sectors are madglecit in a way
that allavs tracking of the influence of macroeco
nomic trends on the condition of thiedncial see

tor. The sectoral accounts also permit analysis of
the financial strength or vulnerabilities of thar

ous sectors, thus supporting the analysis of trans
mission of inancial strains between the rest of the
economy and the banking sector

of data at the EU national central banks needed toWorId Bank

calculate MPIs from»asting data source# selec
tion has been made of indicators to falland data
sources to usd.he ECB and national central banks
are nev putting into place mechanisms for compil

As noted in Section IVthe World Bank is in
volved in the analysis ofifancial sector sound
ness, including through its jointask with the IMF

ing the data. Most of the balance sheet data soughtynder the FSAPThe Financial Sector Liaison

will be taken directly from monetary statistics:
monthly balance sheets for the banking sectop
plemented by quarterly information that pides
greater detail on borrang from and lending to
nonbank ifnancial institutions, corporations, and

90EU countries that are not members of the EMU are required
to use may of the same statistical standards as the EMU
countries.

91The ESA95 standards closely conform with the standards
in the IMF’s forthcomingMonetary and Fancial Statistics
Manual.

Committee of theaNVorld Bank and the IMF is cur
rently discussing options for the jointvédopment

of a financial sector database for internal use that
will include qualitatve information, macroeco
nomic time series, and aggetded microprudential
information. Most of the statistical data will be
dravn from databases maintained by other institu
tions, lut will also include information athered
during the FSAP missions and other consultations
with member countriesThe World Bank also
makes use of macroprudential information in risk
assessment models used in conjunction with its

lending operations.



Organization for Economic
Cooperation and Development

The OECD collects a wide range afdncial see
tor data from its member countries for use in its re
ular analysis of national and internationmlahcial
conditions, as presented in iEBnancial Market
Trendsand numerous other analytical and statistical
reports.The OECD does not presently collect spe
cific MPIs, ut uses a broad range of macro- and
microstatistics and qualitag information in its as
sessments of countrieBhancial situations. He-
ever, two OECD publications are of particular inter
est for macroprudential purposes.

e Bank Pofitability presents data on (1) bank in
come, @&penditure, and praability; (2) balance
sheets, with substantial detail; (3) capital-ade
quag; (4) supplemental data on the number of
institutions and empionent; and (5) some lim
ited information on thewerall structure of thaf
nancial systemA number of countries pwide
data disagggated by major type of bank. Data
are aailable for all OECD member countries,
using a standard set of tables thateha rather
detailed breakdeon. The data are subject to a
number of limitations, hwever, mostly the re
sult of diersity in national ceerage?? Data

92The institutional ceerage of the tables has beemyédy dic
tated by the \ailability of data on income andeenditure ac
counts of banksAs a result of the reporting methods used in
OECD countries, the tables are not greged in the system of ha
tional accounts and are, therefore, not compatible withinhae-f
cial accounts of OECD countries. International comparisons in

APPENDIX |

have an annual periodicityand the latest data in
the 1999 report are from 1997 for alitka fev
countries.

Financial Accounts of OECD Countrigsre-
sents standard tables with annual data ondlo
of funds and balance sheets of most OECD
countries. Detail is gen by type of ihancial
instrument and counterparty sectand some
times with links to gross sang and ivestment

in the national account3hese data are com
piled in accordance with SNstandards and
thus preide links between thdrfancial sector
and the gerall national economyfhis multk
sector by ihancial instrument franveork is po
tentially useful for macroprudential analysis by
permitting kamination of the concentration of
lending by sector and the transmissionioéir

cial stress across sectordthough adherence
to SNA standards imparts some comparability
of data across countries, the faned warns
that the “extreme dversity that characterizes
the fnancial institutions of the member coun
tries and theihancial instruments tlyeuse may
limit the comparability of the statisti¢sData
users are advised to refer to a methodological
supplement for information on standard €on
cepts, calculation methods, and widual
country notes. Other limitations are the re
stricted country ceerage, wailability of only
annual data, and the long lags in the production
of data by some countries.

the feld of income and>g@enditure accounts of banks are partic
ularly difficult because of considerable feifences in OECD
countries rgarding structural and gelatory features of national

banking systems, accounting rules and practices, and reporting
methods. (Organization for Economic Cooperation andvBlep-
ment, 1999, éreword).



Appendix Il  Special Data Dissemination
Standard and General Data
Dissemination System

Recent fnancial crises hee given rise to increased ing the real,ikcal, fnancial, and eternal sectors as
efforts by the international community to foster well as for population, and are posted on the Dis
macroeconomic stability anth&incial system sound  semination Standards Bulletin Boaitb date, 47
nessTransparengcin the functioning of wrld capital countries—representing a mix of industrial, egrer
markets and of countrieginancial policies is being ing marlet, and transition economies—veawlun-
promoted.The IMF has tain numerous steps to-en tarily subscribed to the SDDS. Countries are also
hance transparep@and openness, including the estab required to establish an Internet site containing the
lishment and recent strengthening of disclosure- stan actual data disseminated under the SDDS, called a
dards to guide countries in a number of areas,national summary data page that igpérlinked to
including data disseminatiomhe need for these stan the DSBB.
dards, ifrst highlighted by the Mdcan inancial crisis The SDDS has led to widewalability and en
in 1994/95, vas underscored by the receinahcial hanced timeliness of published data and greater use
crises inAsia and elsghere.The Special Data Dis of adwance data release calendars. In light of the re
semination Standard, complete with an electronic b cent fnancial crises, the IMF has also ¢émksteps
letin board—and in a grang number of cases, elec  to strengthen the SDDS, particularly in the areas of
tronic links that enable users to weobetween the international resems and gternal debtThe nev
metadata and the actual data—has been in place sinceesenes template is more comprehesmsthan the
March 1996The General Data Dissemination System existing prescription, with subscriberswiag until
was established in December 1997. March 31, 2000, to meet the weequirements.
Improvements in gternal debt data are also taking
place.

Special Data Dissemination Standard

Countries subscribing to the SDDS undeeta& General Data Dissemination System

follow good practices in four dimensions: ) )
The GDDS, lile the SDDS, ws deeloped in

- Data—cwerage, periodicityand timeliness; close collaboration with a wide range of producers
« Access by the public—dissemination of adee and users of statistic3he primary focus of the
release calendars, and simultaneous release oGDDS is on imprgement in data qualityThis

the data; stands in contrast with the SDDS, where the focus is
« Integrity—disclosure of information on \es on dissemination in countries that generally already
governing the compilation and release of the Meet high data quality standardgainst this back
data, access to the data by otheregoment dffi- ground, the GDDS is one of the most important
cials prior to release, ministerial commentary ac Strat@ic projects for the IMF in the area of statis
compaurying the release of the datayision pot tics, where a long-standing objeetihas been the
icy, and adance notice of major changes in improvement of data and statistical practices among
methodology; and the membership. It is hoped that the GDDS will also

be a waluable resource for bilateral and multilateral
providers of technical assistance, and that the
GDDS can pruide the basis for enhanced coopera
tion with other preiders of technical assistance.

Under the SDDS, data dissemination practices The GDDS$ purposes are (1) to encourage member
are described for a total of 20 data gatées coer- countries to impree data quality; (2) to pxade a

* Quality—dissemination of documentation on
methodology and sources, and dissemination of
detailed data that support statistical cross-checks.
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framewvork for evaluating needs for data impe

flation, and other economic anihdncial deelop

ment and setting priorities in this respect; and (3) to ments in countries around themd. The aim of the
guide member countries in the dissemination to the DSBB is to strengthen thevailability of timely and

public of comprehenge, timely accessible, and+e
liable economic,ihancial, and sociodemographic
statistics.The frameavork takes into account, across
the broad range of countries, theatsity of their
economies and the d@elopmental requirements of
their statistical systems.

Dissemination Standards
Bulletin Board
The DSBB website (http://dsbimf.org), which is

maintained by the IMFsenes as a tool for maek
analysts and others who track economioaging in-

comprehensi information on economic anthén
cial statistics and to contuibe to the pursuit of
sound macroeconomic policies and im@o fune
tioning of inancial marlts.

The DSBB describes the statistical practices of the
SDDS-participating countries in the collection, com
pilation, and dissemination ok macroeconomic
indicators. DSBB users also\eaccess to actual
country data on the national summary data paiges.
project is under @y to enhance the DSBB website
with regard to (1) presentation and functionality;
(2) tools for metadata management; (3)vision of
a database for data that are accessible on or via the
DSBB; and (4) maréting of the DSBB.
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