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Predicting Financial Crises. Myth and Reality

Abstract

Forecasting financial crises has always been ondhef most controversial topics in
modern finance, especially in recent years. Thedithis article is not to build a new model
able to anticipate or provide some early warningnsils for those crises, but to overview the
existing body of literature in an attempt to shdwe predictive power of EWSs used. After a
comparison between financial crises and financtabgity, we proceed to detailed analysis
of different financial crises, their indicatorsjggers, and implications. We conclude with an
assessment of the effectiveness of the EWSs dutilizelifferent bodies and institutions in
predicting financial turbulences. The final resiglthat financial crises are unpredictable and
always take market participants and policymakersibsprise. These people continually ask
themselves “why didn’t they think of this earlier®These are the limits of financial
engineering(securitization) in a world of financial globalizan.
Abbreviations
B.C. = banking crises F.S. = financial stability
C.C. = currency crises F.S.l. = financial soundmnedigators
EWSs = early warning systems  S.M.C. = stock maskashes
Keywords: financial crises, early warning systems, forecadiimancial crises, securitization, limits
of financial engineering.

sk
JUl Vigs 5,V ol sdl 3 LoV et W (3 Jaonld 5l ol 11 e 21U Lo s gl
Mo (35l oW el Sy el YI el e ol L) sllas]y @5l e 358 2180 ) g Y
W ey U ol oy 8 a0 s L ikessadl SUSIGY1 dalal g 5 aal el o a1
iVl Sl alels (soe 3 s Lk le LBLeI y Lgadl 9 clelal ye ciilond) 2 W ola S aliade dul yy Ll
Sl s S Y 6 ) el W U1 oVl sl ok law sl olad) (il 15 a dhenzid
| pSan b oAl S Ll 0 gatall Jeliy st 2331 sl b aoml] i 8 5o Lt (31 2 (2
3 9 (G W Adigl) OF Ll meiail S L pmn Gomg Lo 235 3 23l el f 20381 0dn 0T 6 jme o

|\ VS [ Vg

1- Introduction

A large number of severe financial criseshsas banking crises, currency crises, market
crashes, and debt crises...etc., have hit most des@emerging, and developing countries
in recent decades. Each crisis causes enormous icofite regions concerned in terms of
economic slowdown, real output losses, growth desli bankruptcies, job losses, financial
instability, and so on. That is why governments)ksa and international financial institutions
invest heavily in researching early warning syste(ms short: EWSs). By way of
consequence, there exists now a wide range of estuand proposals to improve their
forecasting power. Debates and research have@sgdd on tracing the triggers and impacts
of those devastating crises in an environment cheraed by a growing integration of
economies and globalization of financial marketss Eason of the substantial costs
associated with their resolution, and because déineyery damaging to concerned economies,
the question of how to predict financial crises hasome central. Moreover, are there limits
to financial engineering, especially in its mairped: securitization? Do ratings predict
financial crises?

The rest of the paper is organized as folldsetion 2 reviews the literature. Section 3, is
the main part of the paper and covers the defmitibfinancial stability and financial crises.



It also presents different kinds of financial csiséheir causes, indicators, and implications.
Section 4 discusses the process of forecastingdiabcrises and EWS models. Section 5
concludes.

2- Background literature

There is an over-abundance of theoretical tsodad practical studies which analyse
financial crises in general and predicting toold arodels of those crises in particular. Studies
attempting to identify the causes, origins, andseguiences of currency crises (Kaminsky and
Reinhart 1999; Jotzo 1999; Zhuang 2002; Bonginialet2002; Sy 2004; Apoteker and
Barthélamy 2005; Kaminsky 2006; Bussieaad Fratzscher 2006; Andreou et al. 2007;
Cipollini and Kapetanios 2009) mainly focuss macroeconomic factors, vulnerability
indicators, probability of crises, and exchangekmapressure (EMP) index, that can predict
those crises. Another list of studies focuse orklvancrises, their causes, indicators as well
as a framework for analyzing the soundness of iddal banks, i.e. CAMELS framework
(Hilbers et al 2000; Gupta 2002; Demirglig-Kunt let2806; Evans 2008;). A third list deals
with stock market crashes as a regular phenomdhioig @nd Liu 2006; Novak and Beirlant
2006; Coudert and Gex 2008; Djebbar 2008; Djebinar erimet 2008; Chen S.S, 2009;
Wang et al. 2009). A final long and expanding éstphasizes other kinds of financial crises
such as twin crises, debt crises, liquidity crisegault crises, and rating agencies deficiencies
and so forth (Kaminsky and Reinhart 1999; Lestambkuper 2003; Sy 2004; Djebbar 2004;
Chen & Chen 2008; Bleaney et al 2008; Singh 200poltni and Kapotanios 2009). They
try to explain what happens to the financial systewrporate sector, and to the whole
economy following a financial crisis. Other reséms try to discover whether it is possible to
forecast this crisis or that one, focusing on tgability of EWSs in detecting vulnerabilities.

3- Financial crisisversusfinancial stability

Over the past three decades, there appeabe ta significant gap between real and
financial economies all over the world, and thiscdnnection has been getting wider and
wider in faster paces in recent years, especialyeveloped and emerging countries. It is the
outcome of the rapid development and expansiohefihancial sector compared to different
economic and non-financial sectors (the real ecgnoand which threatens the stability of
domestic as well as global economies. The intealj@ls between those economies have also
led to complex interconnections between internalidmancial systems, which have been
accompanied by frequent financial disruptions amdes due to contagion effects, and
therefore, financial stability (in short: FS) hascbme a top economic policy objective. In
order to achieve and maintain this goal, publihatrities provide macroeconomic, monetary,
financial market, supervisory and regulatory fraroeks.
3-1- Financial stability

Up to now, there is no single, widely accepdefinition of FS, and many academics and
practitioners have dealt with it from different s&®y Some of them look at it from its
opposite: financial instability, whereas othersadié it in a broad manner as a characteristic
of the financial system as a whole. Schinasi, fatance, defines financial stability as "a
condition in which an economy’s mechanisms foripgg¢allocating, and managing financial
risks (credit, liquidity, counterparty, market, gtare functioning well enough to contribute to
the performance of the economy (Schinasi, 20041Q):. After emphasising that finance
involves human promises to pay back some speatiimuats in the future, he recognidésat
finance embodies uncertainties and risks (defask, market risk, liquidity risk, .") This
fragility in trust, mainly in financial contractss usually transformed into market and other
financial risks, which, in turn, might extend, sdmes quickly, to the real economy. This
requires intensifying supervision and surveillabgespecialised bodies.

Some alternative definitions include:
- "Financial stability refers to conditions thatrfm or threaten to harm, an economy’s
performance through their impact on the workingha financial system (John Chant, Bank
of Canada, in: Schinasi, 2004, p. 13)".



- "The term financial stability broadly describestaady state in which the financial system
efficiently performs its key economic functionschuas allocating resources and spreading
risk as well as settling payments, and is abledosd even in the event of shocks, stress
situations, and periods of profound structural geariDeutsche Bundesbank Report, in:
Schinasi, 2004, p. 14)".

In a nutshell, we can point out that FS israald term which describes a continuous
situation where the financial system operates ieffity and performs its role in ensuring
payments, resources allocation and pricing, mabdizsavings, managing risks, absorbing
shocks, facilitating economic development and ghovitt is usually accompanied by stable
macroeconomic conditions, low volatility, sound ditial institutions, stable financial
markets and healthy financial infrastructure (actmg systems, settlement, legislation,
payments, ..), enough liquidity in the economy dieeffective channeling of funds and a
steady level of confidence in the financial system.

Because of the interdependence between tharde @f the single financial system, any
disorder which takes place in any one of the coraptsicould spread to other parts of the
system and might consequently lead to a financialsc Therefore, regulators and financial
authorities try to avoid any serious disruptionthe intermediation functions of the system
and its components. This also shows the extremeriapce of FS as a vital requirement for
economic growth and development of any nation.

3-1-1- Financial Stability Analysis

As an instrument of identifying threats to firencial system stability, financial stability
analysis is in its early stage of development. dvers a large spectrum of risks and
vulnerabilities which characterize modern finansigdtems and real economies. It is based on
microprudential indicators compiled at a macro-levas well as on variables related to
financial markets (including derivative markets)amets liquidity, uncertainty, volatility,
risks and so on. The most important Financial Soeed Indicators (in short: FSI) are
provided by the IMF (see some of them in tablewtf)ere they were divided into Core and
Encouraged indicators.

Table 1. Financial Soundness Indicators

Coreindicators

Deposit-taking
institutions
Capital adequacy . Ratio of regulatory capital to risk-weighted
assets
Ratio of non performing loans net pf
provisions to capital
Asset quality . Ratio of non performing loans to total grass
loans
. Ratio of sectoral distribution of loans to total
loans
Earnings and . Return on assets
profitability . Return on equity
Liquidity . Ratio of liquid assets to total assets
. Ratio of liquid assets to short-term liabilities
Sensitivity to market risk. Ratio of net open position in foreign
exchange to capital
Encouraged indicator s
Deposit-taking . Ratio of capital to assets
institutions . Ratio gross asset position in finangial

% - The complete list of FSI (39 indicators) progody the IMF is published by : Moorehouse, A.,
February 2004, p. 4; available at: http://www.bafekgland.co.uk/statistics/m/s/articles; For the
same list see also : Financial Stability Reviewrdha2005, p. 51.



derivatives to capital

. Ratio of trading income to total income
. Spread between reference lending and deposit
rates
. Ratio of foreign-currency-denominated loans
to total loans

Other financial . Ratio of assets to total financial system assets

corporations . Ratio of assets to GDP

Nonfinancial . Ratio of total debt to equity

corporations . return on equity

Households . Ratio of household debt to GDP

Market liquidity . Average bid-ask spread in thewsdties market
. Average daily turnover ratio in the securities
market

Real estate markets . Real estate prices

. Ratio of residential real estate loans to taiahk

Source: IMF, in: Moorehouse, Andrew, 2004, p 4.

It seems that FSI cover financial as well as-financial institutions and markets, even if
they are primarily concerned with the financialtsys.

Moreover, the analytical framework to moni@ is centered on 4 key elements:

- Monitoring of financial markets and assessinggithat will hit the financial sector using
EWSs. Indicators used include financial market daé macro data.

- Macroprudential monitoring and assessment ofttbalth of the financial system and its
vulnerabilities to shocks. The tools used are F@llstress tests.

- Analysis of macrofinancial linkages attempts tuderstand the exposures that can cause
shocks to be transmitted through the financialesysio the macroeconomy.

- Monitoring of macroeconomic conditions and monitg debts.

As far as assessment is concerned, up to tthae, exists no measurement for F.S. This is
because F.S. is a multifaced concept which refldatsactivities of different institutions,
markets and infrastructures. A large set of finahridicators has also been used in order to
analyse the level of F.S., as mentioned earlierthEtmore, experts use a larger set of
indicators named Financial Stability Indicators. e$@ include, besides the FSI,
macroeconomic environment indicators and compasdeators. This shows that Financial
Stability Indicators are not limited to a precisember, but that they can be extended
according to the needs of the anal{sis

On the other hand, financial instability isfided as "a situation characterized by these
three basic criteria : (i) some important set official asset prices seem to have diverged
sharply from fundamentals; and/ or (ii) market diloning and credit availability,
domestically and perhaps internationally, have b&gnificantly distorted ; with the result
that (iii) aggregate spending deviates (or is yikid deviate) significantly, either above or
below, from the economy’s ability to produce, (Rodgerguson, US Federal Reserve, in:
Schinasi 2004, p. 14)".

Financial instability, as the opposite of FEfers, therefore, to a state when the financial
system does not perform its key functions effidgntand consequently hinders the

® . Stress tests are the techniques used to gaugecifihaystem’s resilience to shocks. Selected
macroeconomic indicators are used to test quamétgtthe impact of changes in particular variables
such as accounting standards and disclosure reggnts, the quality of supervision, the structure of
the financial system and markets, and liberaliratid financial institutions’ portfolios and the
aggregate solvency of the financial system. Onather hand llling and Liu (2006, p. 262) define
financial stress as a “gauge of the severity ofugisions to financial markets and institutions.
Depending on their nature, situations of extrenresst are often referred to as crises, crashes,
collapses, runs, or credit crunches”. More detaiisstress tests are provided by: Goodhart, C.A.E.,
2006, pp. 3417-8.

. See an example of an extended list of Financidiftalndicators in : Selected Financial Stability
Indicators, available at : http://www.cnb.cz/erdfiitial _stability/fs_reports.



economy’s performance. It leads to distortionshe #éllocation of economic resources and,
ultimately, in growth and financial processes saslasset pricing, risk management, liquidity
provision and allocation, lending and borrowingyisg and investment, shocks absorption,
self-corrective mechanisms, and so forth.

3-1-2- Financial system stability

The financial system is usually constituted different financial institutions (banks,
intermediaries, securities firms, insurance comgmninstitutional investors, ..), markets
(equity markets, bond markets, derivative marketsney markets, either they are formal or
informal), and infrastructures (clearance, paymeatsl settlement circuits, legal and
regulatory frameworks..).

A financial system "is in a range of stabiMyhenever it is capable of facilitating (rather
than impeding) the performance of an economy, drtissipating financial imbalances that
arise endogenously or as a result of significaneese and unanticipated events (Schinasi,
2004, p. 8)".

So, a stable financial system is one that ecdsm economic performance and efficiently
performs its extremely important functions, such pmeviding and allocating resources,
mobilizing savings, ensuring liquidity to the ecamp and settling payments, diversifying
risks, absorbing shocks, resisting them, and ptewgthem from having a negative effect on
the real economy. In order to perform these keytions, FSI are used to monitor the
financial system and detect its vulnerability tocks and crises.

3-2- Financial crises

There exists a panoply of crises that hit frime to time an increasing number of
financial systems in different areas of the woHohancial crises take many shapes and forms
and have several subsets such as banking crigesncy or balance-of-payment crises, stock
(or equity) market crashes, sovereign debt cridefgult crises, liquidity crises, private sector
debt crises and so forth. We shall limit our staolythe first three: banking crises, currency
crises, and stock market crashes.

3-2-1- Banking crises

According to Caprio and Klingebiel 1996, a kiag crisis (BC) or financial distress
happens "when a significant fraction of the banlgagtor is insolvent but remains open”. The
banking crisis or financial panic has also beennéef by Colomiris and Gorton as the
situation "when bank debt holders suddenly dembatiianks convert their debt claims into
cash to an extent that the banks are forced tcesdstiine convertibility of their debt into cash,
(Gupta, 2002, p. 4)".

This is to say, banking crises are those sttng where significant segments of the
banking system become illiquid or insolvent andKsafail to fulfill their obligations toward
clients, mainly getting their deposits back. Theg iequently accompanied by bank runs.
BCs have also become damaging, especially in dewgjocountries that adopted financial
liberalization, and therefore experienced high reakof capital flows. On the other hand it
appears that there is a strong link between bantisgs and currency crises.

Demirgug-Kunt and Detragiache (1999) proposma@e precise definition to BCs or
systemic risk episodes as the ones in which (Ddmikgint et al., 2006, pp. 703-4; Mannaso
and Mayes, 2009, p. 246):

- Non-Performing Loans (NPLs) were at least 10 %otdl banking sector assets,

- Ratio ofNPLs to total assets > 2% GDP,

- Cost of rescue operations was > 2%6:0fP,

- Banking problems resulted in a large scale natisation of banks,

- Extensive bank runs, and

- Emergency measures, such as deposit freeze hgeslobank holidays, generalized deposit
guarantees were induced.

BCs hit developed and developing countrideealsee table below), mainly since the early
1980’s, and emergency measures were taken to #ssisianking systems in order to limit
negative effects these problems usually generate.



Table 2. Starting years of banking crises in sekbcbuntries

Country Year Country Year Country Year
Cameroon 87, 95 | Jordan 1989 Norway | 1987
Chile 1981 | Kenya 1993 Portugal | 1986

Finland 1991 | Korea 1997 Senegal | 1988
Ghana 1982 | Malaysia | 85,97 | S/ Africa | 1989

India 1991 Mali 1987 Sweden | 1990
Indonesia | 1992 Mauritania| 1984 Thailand | 83, 97
Italy 1990 | Mexico 82,94 | Turkey 82,91,97
Japan 1992 | Nigeria 1991 USA 1980

Source: Evrensel, A.Y, 2008, p. 592.

From the previous table, we can easily notia# no economy, whatever its strength, is
safe from banking distress or crises.

Causesof BCs
There is a joint role of macroeconomic, stnuatand specific factors that lead to banking
distress. The most important of those factors ldeafhane, 2002, p. 9):
- imprudent lending decisions or excessive creaitwh,
- inefficient management,
- currency crises or foreign exchange crises,
- growth slowdown or recessions,
- stock market crashes,
- capital outflows,
- terms of trade,
- cumulative fragilities in the banking system dack of liquidity,
- asset price bubbles.
On the other hand, one commonly used frameworkanalysing the soundness of
individual banks is theCAMELS framework. It consists of 6 main aspects of finahc
institutions which we summarise as follows:

. Capital adequacy, and the ability of the bank foecavith shocks,

. Asset quality. Assets should be protected fromifipexposures and risks,
. Management soundness, especially in decision making

. Earnings, to measure the bank’s profitability,

. Liquidity, as an indicator of solvency,

. Sensitivity to market risk: most banks are involvedoreign exchange transactions (with
related interest rate and exchange rate determimatnd trading in financial markets. Those
transactions and trading processes are subjecatietrrisk which should be controlfed
3-2-2- Currency crises

The last two decades have witnessed an inogeasimber of currency crises (CCs) in
both developed and developing countries. It is abbpdue to capital account liberalization,
financial markets integration, contagion effectschinology improvements and so forth.
According to Reinhart (2002), Frankel and Rosersfia CC, or a balance-of-payment crisis
as it is sometimes called, as "a 25 percent ortgrekevaluation in a given month that is also
at least 10 percent greater than devaluation ipteéeeding month”.

> - See the full table in: Evrensel, A.Y, 2008, p. 592.

®_For more details see Appendix 1 ; and Hilbers eBapt. 2000, p. 53.



Kaminsky and Reinhart (1999) proposed whakrniewn asexchange market pressure
(EMP) indexor KR index, I. It is a weighted average of the rate of changthefexchange
rate, A ele, and the rate of change of reservasR/R, with weights such that the two
components of the index have equal sample volaflit

(&€e) - (e lor)*( ARIR)
Wheredeis the standard deviation of the rate of changbé@®xchange rate,
oris the standard deviation of the rate of changesdrves.

Kaminsky and Reinhart also found that, becafisdanges in the exchange rate enter with
a positive weight and changes in reserves with thegaveight, reading of this index that are
three standard deviations or more above the meacasalogued as crisis.

So the KR index is an indicator of CC obtaireexia weighted average of the rate of
depreciation of the local currency (mostly agathst US dollar), and the monthly percentage
changes in international reserves (or the ratieifpr reserves/ M1, Lestano and Kuper, 2003,
p. 12). The construction of the index is modifiatel on to include a third component, i.e. the
monthly changes in the interest rate, so that tldecator becomes a weighted index of the
three elements (Babutsidze 2005, p. 4; PontinesSaedar 2008, p. 346):

it = aAer + BA(iir — lusay) + YA
Wherea +B +y=1
li: : the exchange market pressure index for countryimet,
Ae : changes in the normal exchange rate
I @ interest rate
Ar : changes in international reserves

Therefore, a CC or a balance-of-payment ctaies place when a sharp depreciation of
the currency occurs, substantial losses in foreigrthange reserves, and a considerable rise in
interest rates are recorded, to the extent thapiténous indicator, i.e. EMP index exceeds a
threshold of, say, 2 or 3 standard deviations alibeemean of this index. This definition
includes both successful and unsuccessful attatksooirrency.

On the other hand, the severity of CCs is meakby output losses following the crises,
the magnitude of the reserves losses of the cdrarat, and the depreciation of the domestic
currency (Kaminsky 2006, p. 505). Thus, the indicdlhat captures the presence and severity
of CC is the EMP index, which is based upon thrieenents : the exchange rate, foreign
exchange reserves, and interest rates.

Table 3. Chronology of currency crises in seleciaehtries

Country | Year Country| Year

Argentina| 1970, 75, 86, 90, 02| Malaysia | 1975, 97, 98

Brazil 1983, 89, 90, 91, 99| Mexico | 1976, 82, 94

Chile 1971, 74, 76, 82, 84| Sweden | 1977, 81, 82, 92
Finland | 1973, 82, 91, 92 Thailand | 1978, 84, 97, 98, 99, 00
Indonesia| 1978, 83, 86, 97, 98| Turkey 1970, 80, 94, 01

Source : Kaminsky and Reinhart, in : Kaminsky 2@0&G11;
and Sy, AN.R, 2004, p. 2851.

Indicatorsof CCs

There is an abundant literature which trelagéswide variety of indicators of CCs, where
some of them are associated with financial libeagion, while others are linked to capital
account, others still to current account, and agrogiioup is related to the real economy and
macroeconomic conditions, and finally some indicatare linked to fiscal policy changes,
and so forth. Jotzo (1999) distinguishes betweemad categories of such indicators as
follows:

’-This index was first used by Gitron and Roper id@7ZL&Cipollini and Kapetanios, 2009, p. 189).
¥ ~More details on this topic are provided by Irénelfeou et al., Sept. 2007, p. 4.

° - See the full table in: Kaminsky, G.L., 2006, p. 511



- Macroeconomic fundamentals as indicators of wah#ity which include: international
reserves, real exchange rate, export growth, denesdit to output ratio, and short-term
debt to reserves ratio.
- Structural characteristicsvhich include: structure of foreign debt, bankingddinancial
system, institutions, market structure and busieaesgonment.
- Changes in expectations and perceptiaisch include: asymmetric information between
domestic and international investors, stock magkétes, portfolio investment, bond and
interest rate spreads, ratings, contagion, triggerd so on.

Kaminsky (2006), on the other hand, relatedabées and indicators of CCs to the
symptoms on which the various generation modelgsoc

Table 4. Indicators of CCs

Models Indicators

First generation Fiscal deficit/ GDP
Excess real M1 balances

Second generation  Exports

Imports

Real exch. rate
Terms of trade
Output

Dom. Real int. Rate

Third generation Dom. Credit/ GDP

M2/ foreign exch. Reserves
M2 multiplier

Bank deposits

Stock prices

Banking crises

Sovereign debt Foreign debt/ exports
S-T foreign debt/ exch. Reserves
Sudden stops World real int. Rates

Foreign exch. reserves

Source: Kaminsky, 2006, p. 509; and Andreou, I072@. 14.

We can easily notice that both Jotzo and Kakyiragree on most of the variables that lead
to CCs, be they classified according to their getiem models or according to other
standards.

3-2-3- Stock market crashes

It is usually the increasing uncertainty abihgt situation of firms , and particularly about
their return, the economic situation in generdkwant negative information, and many other
factors, as we shall see bellow, that trigger shiw@ines in the overall market indices, or
stock market crashes (in sha#Cs) For centuries now, SMCs are still regular phenmme
and cannot be prevented. Most of SMCs in diffegants of the world have been associated
with deep recessions, banking panics, speculadimh severe financial instability.

Wang et al. (2009, p. 2) defin&SKIC as a “sudden dramatic decline of stock pricesssr
a significant cross-section of a stock marketling and Liu (2006) define equity crises as a
“sharp decline in the overall market index. Thelde can be predictive of greater expected
loss, higher dispersion of probable loss (highs&k)rior increased uncertainty about the return
of firms”. A hybrid volatility-loss measure calledMAX is used to indentify equity-market
crises (llling and Liu, 2006, p. 246):

Xt
CMAXt =

max[xe(xt_]-/j =0,1, ....,T)]

wherex is the stock market index. The moving window isedmined byT, and it is usually
1-2 years. That iS;MAX compares the current value of a variable withmeximum value
over the previoud periods. TheeMAX method is used to identify periods of sharp decim
the stock market, where the trigger level is chastegither 1.5 or 2 standard deviations below
the mean of the crises.




Sy (2004, p. 2860), on the other hand, centers imithgf SMCs on distressed securities
which can be defined as “those publicly held aratiéd debt and equity securities of firms
that have defaulted on their debt obligations.... rencomprehensive definition considers
that distressed securities would include those iplyblheld debt securities selling at
sufficiently discounted prices”.

As we shall see later in some detail, Coudedt Gex (2008) define a SMC as a "sharp and
rapid drop in share prices or in an index" or ab&antial and lasting deviation of a share
price or index from its fundamental price, followky an adjustment period then a return to
the fundamental equilibrium™.

On their part, Wang et al. (2009) studied eigtock market crashes based upon the
percentage decrease in the market index in eash.cra

Table. 5. Stock market crashes during the peri@y 2901

Crash date Decrease in the index, %
October 19, 1987 -17.12

October 26, 1987 -8.27

January 8, 1988 -5.51

October 13, 1989 -5.31

October 27, 1997 -6.57

August 31, 1998 -6.56

April 14, 2000 -6.66

September 17, 2001 -5.01

Wang, J. et al., 2009, p. 2.
It is interesting to note that all eight crashase witnessed a sharp drop of more than 5% in
the market index in a single day.

Hence SMCs are most often measured by changes in some fastach as stock market
indexes, market capitalisation, trading volumendwer ratios, new stock issuance, equity-
risk premium, etc. For instance, the crash of Cetdl®87 and its Black Monday of Oct. 19
remains one of the most striking drops ever seestack markets, both by its wide amplitude
and its sweep over most markets worldwide. On Mgnt®, 87 the DJ lost 508 points, or
22.6 % of its value (Djebbar, 1996/ 1997, pp. 138)1
Causes of SMCs

Although it is not all clear what caus&iCs a substantial work has been carried out to
shed light on their origins. Probably the most asirig puzzle in all this is the unprecedented
market increase in major world markets during psigrior to the crises. Nonetheless,
crashes or collapses of global equity markets haen blamed on (Djebbar, 1996/ 1997, pp.
127-8, 146-55, 158-61; Sornette, 2003, pp. 5-7):

- imperfect computer trading systems or prograritic

- phenomenal growth of derivative markets and petsju

- illiquidity due to the large flow of sell orders,

- trade and budget deficits, mainlyWsA,

- overvaluation of stock markets and over-inflagglity prices, which lead to correction
processes of markets,

- absence of limits on price movements,

- off-market and off-hours trading,

- response of each country’s stock market to adwode market motion, reaction to negative
information,

- contagion fuelled by financial globalisation addregulation and interaction of financial
markets,

- uninformed traders (herd behaviour), and mantmraby fully informed market makers,
rumors, publishing false information and poor actmg practices, and information
asymmetry,

- lack of public supervision and adequate regutatibglobal capital markets,

- portfolio insurance,

- volatility of capital flows, particularly shoretm capital reversals (hot money),



- hedge funds and their highly leveraged strategies
- macroeconomic fundamentals, including tight mangpolicy,
- lack of international consultation, coordinatiamd cooperation,
- lack of investor confidence, existence of higlpextations, uncertainty, and many other
factors and causes.

It is also worth noting that the most impottand influential factors differ from one crisis
to another.
Indicatorsof SMCs

Bordo (2003) considers that “a 20 percenhigher decline in prices from peak to trough
as an indicator of &MC, recessions that coincide with SMCs are definedras or more
years of a decline in real GDP”. Similarly, someanket participants consider securities to
reach distressed levels after losing one-thirdheirtvalue.

Table 6. Selecte8MCsin theUK and theuSA, 1800-2002

Uk Stock price changes US Stock price changes
Peak | Trough | change Peak Trough change
1808 | 1812 -54.5 1809 | 1814 -37.8

1835 | 1839 -39.1 1835 | 1842 -46.6

1865 | 1867 -24.4 1853 | 1859 -53.4

1909 | 1920 -80.5 1902 | 1904 -19.4

1936 | 1940 -59.9 1929 | 1932 -66.5

1971 | 1974 -76.6 1972 | 1975 -38.7

2000 | 2002 -26.7 2000 | 2002 -30.8

Source: Bordo, M., 2003.

So, financial history is rife with violent eitgtmarket crashes. One of the most striking of
these collapses is the one which occurred in 1928 War | effect) in Britain and caused a
drop of 80 % in market indexes.

Moreover, Andreou et al., consider 5 categoriesxplanatory variables t8BMCs

- a monetary variablethe ratio ofM2 to nominalGDP, an expansionary policy and/ or a
decline inGDP are associated with crises,

- a capital account variablehe ratio ofM2 to foreign exchange reserves,

- current account variablesreal exchange rate, exports and imports, diffegeof exports
and imports taDP,

- banking variablescommercial bank deposits, the ratio of domestdit toGDP,

- real sector indicatorsGDP andGDP growth.

Taking all these variables and indicators aghale, besides the sharp decline in stock
market indexes, one can say that the vulneraliditya crisis is signaled when a variable
deviates from its "normal” level beyond a certd&ireshold value.

As previously mentioned, Coudert and Gex (2008ve studied Patel and Sarkar's
approach which consists of an indicator, G®MdAX, that detects price levels over a given
period of time (set to 24 months). This involvesiding the current price by the maximum
price over the previous 2-year period. Thus; if is the stock price at timein the countryi,
then (Coudert and Gex, 2008, p. 176):

Py
e = X Prr, o)
Obviously, CMAX;, = 1 if P;; = Max(P;,.p,,_,, ) This is the case when there has been a

monotonous upward trend during the preceding 24thsorAlso, the more prices fall, the
closer cMAx;, gets to 0. Therefore an indicator 8MC is a threshold whemmAx;, is
extremely (abnormally) low. The threshold is gefigraqual to the mean less two or three
standard deviations (Coudert and Gex, p. 176).
3-2-4- The 2008 financial crisis

Since the Summer of 2007, the word “subprirhas become the most repeated word
everywhere and people try to know about it as mashpossible, and also about its twin
expression “the subprime credit”. The latter refeysthe extension of credit facilities to




borrowers who have weak credit histories and doshoiw credit worthiness. The subprime
and credit crisis which erupted in august 2007oiss@ered to be the worst since 1929, and
the first major financial crisis of the 2tentury. It has triggered severe tightening in glob
credit markets and turbulence in global equity ratgkwhich are threatening a serious
downturn of growth in the real economy all over therld, and may lead to recession in
several leading economies.

Goldstein (2008, Part 1, p. 1) noted that hvatibprime mortgages representing only 14 %
of the stock of U.S mortgages, most observers eggatsing delinquencies in this segment
to be contained at moderate cost. In July 2007, Hleirman Bernanke estimated that credit
losses associated with subprime mortgages woulagpig total to $50 billion to $100 billion.
As we now Know, what began as a subprime crisisphaged to be wider, deeper, and more
damaging than originally thought”. By April 2008,ewvere up to over $200 billion in
reported credit losses worldwide just due to subprexposure, and by the end of 2008, those
losses reached $950 billion (Goldstein 2008, Papt B). In response, government authorities
continue to implement various policies to help diadthe global financial system, providing
liquidity to major banks, easing monetary policgddowering interest rates.

Mortgages are “loans to individuals or bussessto purchase a home, land, or other real
property. As of December 2001, there were $7.6otriof primary mortgages outstanding,
held by various financial institutions such as lsakd mortgage companies (Saunders and
Cornett, 2004, p. 187).

Triggersof the 2008 financial crisis

The triggers with the worst effects were ({Han and Bar-Yam, 2008; Reinhart, and
Rogoff 2008; and Eichengreen, 2008):

- securitization refers to the process of issuing securities otk & loans disbursed by
mortgage companies for the purpose of spreading matigating risk. Interests on such
securities are paid according to the different riskels involved in the recovery of the
underlying mortgage. Thus, your mortgage is likedybe sold to a third party who will
package it with other mortgages and then issue dantke of mortgage-backed securities.
Probably, the most popular kind of these instrusmel@signed by financial engineers is the
Collateralized Debt Obligations (CDOs). The riskdeffault is borne by the holders of those
securities as interest rates got higher. Theretbee phenomenal growth of those derivative
products has resulted in the U.S residential mgegdebt default being passed on to global
credit markets and have served as an accelerém wisis. The most surprising phenomenon
is that some of the purchasers of those secudithst understand what they where buying,
the documentation was not very good, and the sexsiwere very difficult to price,

- Shifting in mortgage lendingward the less creditworthy, marginal borrowere Babprime
borrower is the borrower who doesn’t qualify fopr@me mortgage. Between 2003 and 2006,
the share of subprime mortgages in total mortgaggnations more than tripled (Goldstein,
2008, Part 2, p. 2). Since 2006 prices of housmsest to fall below the mortgage liability
attached to it. Then interest rates rose sharpty ranrtgage borrowers started to default
causing a massive increase in foreclosures, wdhyn, led to a further fall in house prices,
and hence the prices of mortgage-backed secuciitegpsed,

- abolition of the uptick rulethe selling of securities on the New York StockcEange
(NYSE) from 1939 till June 2007 was regulated bg thptick rule”. This rule allows the
selling of borrowed securities only after an insean price (on amptick. This strongly
implicates the uptick rule repeal as a major coator to the 2008 severe financial crisis,

- lack of adequate regulation and supervismfnglobal capital markets, hedge funds, banks,
and other financial institutions. So there was lastantial need to develop and improve the
rules for supervision and management of liquidigks,

- principle-agent problemslt has been found that banks which fund loansndb hold
mortgages and many banks do not deal with the hmamers. Instead, banks typically
outsource dealings with home-owners to independemttgage brokers who receive fee
income from both the borrower and lender. Theseepeddent brokers are usually not
supervised at the federal level (Goldstein 2008 P,gp. 3). The result has been an explosion



of unsustainable subprime loans, principle-agenbblems, defaulted mortgages and
nonperforming securities,

- shifting risky activities off balance shegély applying capital requirement to bank balance
sheets. The 1988 Basel Accord encouraged banWsiftaisky activities off balance sheets.
Those innovations encourage excessive risk takimggequate transparency, and weak
regulatory scrutiny,

- lack of market liquidity On one hand, there has been a great shortagquadity for a
considerable number of banks and financial instiigt. On the other, the problem in 2007
and 2008, for the others, was not that they haliguadity to deploy, but they had no wish to
deploy it, because of the lack of information abpotiential counterparties. Central banks also
provided large amounts of emergency liquidity tlglothe discount window and open market
operations, and purchased illiquid securities,

- rating agencies failureRating agencies failed to assess the riskinesifefent securities,
and to downgrade mortgage-backed securities asahging market, and hence the value of
the underlying mortgage obligations, deterioratabsequently, they aggravated the crisis by
reacting with wholesale downgrades once the mardpsed. They were also too generous
in providing AAA ratings which might be misleadimgainly because of imperfect models
used and conflicts of interest (Djebbar, 2004, Tip.74). A clear example is their failure to
predict crises at firms such as Enron, WorldCond &armalat (Guttler and Bahrenburg,
2007, p. 752). The poor performance of credit gaigencies is due, to a large part, in that it
turned out that they were heavily involved into tensulting business, rather than rating
activities,

- investment strategieBanks and hedge funds have used short-term fgninnvest in
long-term derivative securities which posed soméhefmost striking dilemmas of the 2008
crisis,

- lack of transparency The subprime crisis was aggravated by the opadfitgerivative
securities, banks, and listed companies. This bdstd poor asset valuation methods and
models; and consequently investors concluded kieat holdings were riskier than previously
thought, leading to panicked attempts to liquidate,

- O.T.C. trading One explanation of the severity of the crisithat brokers trade CDOs and
other financial products Over-The-Counter (OTC)hea than through organized exchanges.
In an organized market, there are more guaranteese transparency and liquidity and
encouragement of instrument standardization, amettbre, spreading and mitigation of risks,
- lack of confidencén the soundness of financial institutions, hogsimices, capital market
volatility, real interest rates, level of investmemsks, and financial stability. People also lost
confidence in mortgage-backed securities, espgciallthose put in off-balance sheet in
special vehicles called Special Investment Vehjcd¥s, or conducts,

- contagion Interdependence between economies and financetkets leads to the
phenomenon, in which, should one market or sectperence trouble, contagion spreads
from one market to another and from one sectornttheer. By way of consequence, and
because of economic and financial globalizatioe, ¢hrrent crisis has spread worldwide at
great speed,

Finally, Kaminsky (2006) in a classificatioh@6 crises found that 14 % of the crises are
related to current account problems, 29 % are s$dinancial excesses, 5 % are crises with
fiscal problems, 42 % are crises of sovereign gebblems, 5 % of the crises are related to
sudden stops, and just 4 % of crises are selfifntficrises®.

Implications of the 2008 crisis

The weakness in global economy has been suddgare and widespread, and the crisis
still affecting developed and developing countradike. Since mid-2007 economic activity
has declined at its fastest pace since the GrgateBsion of the 1930’s, and unemployment is
moving sharply higher on a global scale. As a tesilllmajor developed economies and most
emerging ones are in recession.

19 Self-fulfilling crises are those crises which taitace in economies with sound fundamentals.



As far as developing countries are concertiggl,2008 crisis’s impacts were noticed in
many sectors and ways, such as lower trade and mackes, lower remittances, less foreign
direct investment (FDI) and equity investment, #&bs capital (loans) available to countries
in financial stress. Financial contagion and spéls for stock markets also affected emerging
and developing markets, especially in China, InBiassia, and Brazil. Hence both real and
financial economies are affected by the crisis.

4- Forecasting Financial Crisesand EWSs

An Early Warning System (hereinafter EWS) forahcial crises is a combination of the
above indicators outlined in various sections, aseld to predict and test if a crisis occurs in a
determined period of time. Each leading indica®transformed into a binary signal: if a
given indicator crosses a critical threshold isasd to send a signal that a crisis is imminent.
The lower the chosen threshold, the more sign&drticator will send over time.

The major aim of the development of an EWSoisunderstand sources of crises and
analyse the vulnerability of a country to themegen better, to avoid their outbreak. EWSs
have become an even more useful tool for policymsaka economic and financial
forecasting. Bussiere and Fratzscher (2006, p. @@6yider that “in a policy perspective,
EWS models that help to reliably anticipate finaharises constitute an important tool for
policymakers if they are employed carefully andssaly”.

On the other hand, and above all, crises astlyc(entailing high costs) to the whole
economy and EWSs may help in reducing that burktetiis context, Allen shows that “over
the past 120 years crises have been followed byogei@ downturns lasting on average from
2 to 3 years and costing 5 to 10 per cent of GDRRIGA2003, p. 17)".

As far as components are concerned, Beckmamh €2006, p. 164), consider that the
“universe of proposed EWSs thus stretches over dimeensions: variables, sample period,
sample countries, crisis definition and method @pplEach EWS is a combination regarding
those five dimensions”. Those variables comprisecofirse a set of macroprudential
indicators and business cycles, and the methodeabigl usually an econometric model.

4-1- Risksto thefinancial system

Great technological developments, especialye field of IT (information Tech.), market
interdependence and consequently contagion effedteduction and use of sophisticated
financial instruments and securitization phenomemave resulted in many risks to the entire
financial system. We summarize the most importéanhese risks in the following (Schinasi,
2005):

- reduced transparency and limited access to irdoom.

- market dynamics. i.e., the globalization of finanhas led to many problems related to
herding behaviour, the huge volume of transacthish take place daily, firms relying ever
more heavily on markets to raise funds.

- moral hazard. The presumption that the publidesewill intervene and reduce crises
undermines market discipline and creates moralrdaza that it weakens the incentive for
market participants to act prudently.

- systemic risk. This has shifted from the banlgegtor to capital and derivative markets.

Risks to the financial system might be eiteedogenous or exogenous, thus either from
inside the system or from the real economy. Exogsrsmurces of risk are harder to control
compared to endogenous ones.

Table 7. Some possible sources of financial inktabi

Endogenous Exogenous
| nstitutions-based M acr oeconomic distur bances
Financial risk Economic environment risk

'~ The complete list of possible sources of finanitiatability is published by: Schinasi, G.J, 2005, p
6.



. credit . interest rate Policy imbalesc

. market . currency

. liquidity

Operational risk

Information tech. weaknesses

Capital adequacy risk

M ar ket-based Events

Counterparty risk Natural disasters

Asset price misalignment Political developments

Run on markets Large business failures
. credit . liquidity

Contagion

I nfrastructur e-based

Clearance, payments, and
settiment system risk

Infrastructure fragilities

. legal . accounting

. regulatory . supervisory

Collapse of confidence leading
to runs

Domino effect

Source: Garry J. Schinasi, 2005, p. 6.

4-2- EWS models

Financial crises incur large costs which renderdbestruction of a monitoring tool, i.e.,
an EWS, very important.

4-2-1- Constructing EWS models

To construct an EWS model for currency crisesinstance, Zhuang and others point out
that there are two approaches that have been widedy (Zhuang 2002, p. 2; Asian
Development Bank, 2002, p. 4):

-signaling approachlt involves monitoring a set of high frequency lgadindicators that
tend to behave differently prior to a crisis andaming whether they individually or
collectively have reached “threshold” values that laistorically associated with the onset (or
heightened probability) of a financial crisis. Thuke vulnerability to a crisis is signaled
when a variable deviates from its normal level lmelya certain threshold value.

-the approach that uses probit/ logit modétsobit/ logit EWS models (known as qualitative
response models) are multivariate and allow testingtatistical significance of explanatory
variables. A common feature of all existing EWSshis use of fundamental determinants of
the domestic and external sectors as explanatorables. They compare the pre-crisis
observéaztions (behavior of fundamentals) both dutmagquil periods and crisis/ post-crisis
periods”.

According to the signaling approach, mostrditere suggests that building an EWS
involves the following steps (Yap, 1998, pp. 7(X&ipta, 2002, p. 11; Zhuang, 2002, pp. 3-7):
Step 1. Defining the crisis. i.e., is it a curremeigis, a banking crisis, a stock market crash or
other types of crises?

Step 2. Selecting a set of leading indicators. Eptamof these predictors of different crises
are real exchange rate, trade balance/ GDP, foreggrves, short-term debt/ reserves, real
interest rate overvaluation, industrial productistock prices, domestic credit/ GDP, financial
liberalization, exports .. et For each indicator three forms of specificatians considered:
level, change, and deviation from its trend. Intbcs are expected to predict crises within a
period of time known as the “signaling horizon” signal that is followed by a crisis within a
reasonable period of time, say 12 or 24 monthealled a good signal (true warning signal)

'2_Since the independent variable is a binary variébke no crisis, and 1 = crisis), one can use the
logit model.
“_More leading indicators are provided in Tab. 7, Tgtand Appendix 1.



while a signal not followed by a crisis within thaterval of time is called a false signal or
noise (false warning signal).

Step 3. Choosing the leading indicators’ threshafdtgsiang (2002) considers that, “for each
indicator, a threshold divides its distributionard region that is considered normal and a
region that is considered abnormal and associattdarheightened probability of crises. If
the observed outcome of an indicator falls intodheormal region, that indicator is said to be
sending a warning signal”.

Step 4. Computing the indicators’ respective noissignal ratid’, i.e. the ratios of false
signals to true ones.

Step 5. Choosing the threshold values that minirtiizenoise-to-signal ratios. The greater the
number of leading indicators signaling a crisi® thgher the probability that such a crisis
would actually occur.

4-2-2- Predicting power of EW Ss

As we have discussed above, EWS models estimabalpiities of crises to occur. High
probabilities signal crises and, vice versa, lowbabilities signal stable periods. Therefore,
how predictable are those crises? Do EWS models tte ability to forecast those crises?
Do those models generate substantial number & Efgms and missed crises? What is the
prediction horizon within which EWSs can perform?

In answering these questions, the current BW8els show mixed results in terms of
forecasting accuracy. Jotzo, for instance, empbdsithat “the market index could be
regarded as a clear leading indicator for a cugremises in the case of Thailand before the
1997/ 98 Asian financial crisis. The Bangkok indeegan an interrupted decline about 18
months before the crisis. The price index for firiah sector shares declined even more
steeply over the same period (Jotzo 2002, p. ZH)is suggests that investors had started
pulling out of Tai equity long before the crisis)dathat there was particular awareness of
financial sector problems. Bussiere and Fratzs(@06, p. 970) also concluded that “moving
from a binomiary logit model to a multinomial modes improved the predictive power of
the EWSs substantially, where they become a powtr@l for policy makers. Moreover, a
recent study presents evidence that a significaimhber of industry portfolios’ returns
forecast stock market movements (Chen 2009, p.. HAaally, Beckmann et al., (2006, p.
165), show that “EWSs have robust forecasting ppwed changes in core fundamentals
signal future problems and thus help policy-makernsrevent crises”.

In contrast, many academics recognize thaargel proportion of financial crises still
remain unpredicted, although they have developeresiderable number of models and
measures of different variables associated witkdlwises. Sornette, for instance, concluded
that “stock market crashes are often unforeseermbygt people, especially economists
(Amadeo, 2009, p. 5)". Bussiere and Fratzscher §2@0 968) also noticed the “failure of
models to predict crises in subsequent episoddsrnta (1999, p. 42) also concludes that
“the holy grail of crisis prediction may be intrinally unattainable and a successful
prediction model is unlikely to exist in efficiemtarkets”.

Another proof that the existing EWSs cannoedmt financial crises is that rating
agencie¥ (as providers of analyses and forecasts) failedvels in forecasting any of the
previous turmoils, including that of 2008/ 2009clkgngreen (2008, p. 11) showed that they
“failed adequately to distinguish between the rigkis of different securities. They also failed
(because of imperfect models used), to downgradégame-backed securities as the housing
market and hence the value of the underlying mgegieteriorated. They then aggravated the
crisis by reacting with wholesale downgrades otmeemarket collapsed”. Goldstein (2008,
Part 2, p. 4) also considers rating agencies gacoss and partly accountable for the 2008
crisis: “because of their poor performance, thepdahose mortgage-backed securities as

*_More details about that ratio is provided by Zhua@p2, pp. 5, 6.

'*_ Rating agencies are organisations which give ratngpmpanies, banks, and governments issuing
bonds and other securities. Global leading agerstieb as Moody’s, S&P, and Fitch provide more

sophisticated services and products such as famegasesearch and risk analysis, sovereign credit
ratings, foreign currency ratings, investment daddyation, analyses, and opinions.



triple A, the securities that have the lowest ditfatobabilities. So there wasn't really an
independent credit assessment from the creditgagencies”. Mora (2006, p. 2042) also
noticed that “rating agencies have been criticizedailing to predict the Asian crisis, and for
exacerbating the crisis when they downgraded thenAsountries in the midst of the financial
turmoil”. They have also been criticized for ratimgethods that are not sufficiently
transparent (Djebbar 2004, pp. 75, 76).

Glttler and Wahrenburg (2007, p. 752) poirtet the agencies’ “failure to predict the
crises at firms such as Enron, WorldCom, and Patmalhich has cast a cloud over the
chining future of those agencies in recent yeaidierefore, those agencies should be
reformed, supervised and rated. One final incidemtrthy of mention was the late
downgrading of Enron by Moody’s and S&P beforectdlapse in late 2001. This probably
represents one of the most serious errors to benitbed by a rating agency (Guttler and
Wahrenburg, p. 766)

5- Concluding remarks

This paper emphasizes whether EWSs and otbdels have been useful in forecasting
financial crises, i.e. currency crises, bankingesi and stock market crashes. Existing EWSs
show mixed results in terms of predicting accuradthough some scholars assert that EWSs
have robust forecasting power in some cases, mafies prove that financial crises are often
unpredictable and come unexpectedly in most timies, the simple reason that
macroeconomic flows, financial markets, growth, atider economic conditions look good
before any crash. Facts also strongly back thiwpaent, particularly when we keep in mind
that, even some specialized institutions in thedasting industry, such as rating agencies,
failed in predicting previous crises, both in timiand severity. Predicting Financial crises,
however, is like predicting an earthquake, and beedhe next crisis will always be different
(different nature of crises), forecasting financa@ises becomes nearly impossible. This
proves the fact that financial engineering doesehsaveral limitations, especially as far as
mass securitization (its risks to financial stapind costs exceed its benefits) and financial
innovation in general, are concerned.

Nevertheless, governments and financial autbésrshould strengthen their surveillance
system in order to detect macroeconomic, finan@al] corporate sector vulnerabilities as
early as possible. Moreover, an appropriate refoirthe system of supervision and regulation
of financial institutions, such as hedge funds, hasome an urgent challenge. Before the
2008 crisis, there was no rigorous enforcementigflasure and transparency rules in those
institutions. As far as banks are concerned, Steont- borrowing should be replaced or
penalized relative to longer-term funding.

Conflict of interest at credit rating agencg®uld also be eliminated or at least reduced
by separating the rating and consulting businegks, What happened with the accounting
industry after Enron. Furthermore, financial auttes should move derivative trading from
over-the-counter markets toward organized exchamgesre safeguards are stronger, and
regulation and supervision techniques are bettbe best way to implement this is to
establish clearing houses that have money to casies. Finally, restoring confidence is a
prerequisite for a return to normalcy. In the meaaf we are awaiting the onset of next
crisis.
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Appendix 1. Macroprudential indicators

Aggregated microprudential indicators
Capital adequacy Earnings and profitability
Aggregate capital ratios Return on assets
Frequency distribution of capital Return on equity
ratios Income and expense ratios
Asset quality Structural profitability indicators
Lending ingtitutions Liquidity
Sectoral credit concentration Central bank credit to fin. inst'ns
Foreign-currency-denom. Lending Deposits in relation to monetary aggregates
Nonperforming loans and provisions Segmentation of interbank rates
Loans to public sector entities Loan-to-deposit ratios
Risk profile of assets Maturity structure of assets and liabilities
Connected lending Measures of secondary market liquidity
Leverage ratios Sensitivity to market risk
Borrowing entity Foreign exchange risk
Debt-equity ratio Interest rate risk
Corporate profitability Equity price risk
Other indicators of corp. Conditions| Commodity price risk
Household indebtedness Market-based indicators
M anagement soundness Market prices of fin. instruments
Expense ratios Indicators of excess yields
Earnings per employee Credit ratings
Growth in number of fin. inst'ns Sovereign yield spreads
Macroeconomic indicators
Economic growth Ex rate sustainability
Aggregate growth rates Ex rate guarantees
Sectoral slumps Lending and asset price booms
Balance of payments Lending booms
Current account deficit Asset price booms
Foreign exch reserve adequacy | Contagion effects
External debt (inc. Mat stru’re) Fin market correlation
Terms of trade Trade spillovers
Composition and maturity of capital Other factors
flows Directed lending and investment
Interest and exchange rates Gvmn't rescourse to banking system
Volatility in inter and exch rates Arrears in the economy
Level of domestic real int rate

Source : Evans et al. in : Hilbers et al, 200054.



