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Abstract

Diploma thesis deals with questions about finans&dtors stability assessment. Within the
theoretical part, overview of current state of r@s#h is presented, along with so-far
reached frameworks for such an analysis on intéonat basis. It focuses mainly of results
obtained by two most renowned international finahanstitutions, International Monetary
Fund and European Central Bank. The practical pértiploma thesis is dedicated to
construction of aggregated Banking Sector Fragilitgex (BSFI), and comparison of its
outputs to actual banking sector fragility develaggh in chosen countries. Second
underlying motivation is to test, whether evolutioh BSFI for given countries coincide
with “hypothetical banking sector crisis” model. @imodel is also introduced in the thesis.
BSFI is constructed for 6 countries, and obtaineduits are discussed with respect to
mentioned motivation in 3 of them, for banking sast of Czech Republic, Estonia and

Japan.

Abstrakt

Diplomova praca sa zaoberd otadzkami tykajucimi sairotenia stability finatného
sektoru narodnej ekonomiky. V ramci teoretickejsti je poskytnuty prdiad o séasnom
stave vyskumu vtejto oblasti, ako aj dopdsiykryStalizované systémové ramce pre
takato analyzu. Pozorntge zamerana na vysledky dvoch renomovanych medadrg/ch
financnych institucii, Medzindrodného Menového Fondu adpskej Centralnej Banky.
Praktickac¢agd’ diplomovej prace je venovana konStrukcii agreg@tam Indexu Fragility
Bankového Sektoru (BSFI), a porovnania jeho vystugo zdokumentovanym vyvojom
fragility bankového sektoru vo vybranych krajinddruhou aSpiraciou diplomovej prace
je testovd, ¢i vyvoj BSFI vsledovanych krajinach zodpoveda vjwgpod’a modelu
~hypotetickej krizy bankového sektoru“. Tento mod@ v diplomovej praci taktiez
predstaveny. BSFI je skonStruovany pre 6 krajigjskané vysledky su diskutované pre 3
z nich.Ceskl Republiku, Estonsko a Japonsko.
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Introduction

Throughout modern economic history it became evidémat transparently and
efficiently working financial sector is inevitablprerequisite for smooth functioning of
modern economy. During 1990s many transition cdestrhave experienced severe
financial crises, and also developed countries hairessed periods of financial fragility
and currency turmoil. High costs of financial crssas well as their increased frequency
made national authorities worldwide turn their atten to question of financial stability.
Moreover, in the last decade volume of financiansactions considerably increased and
financial markets deepened, which has made questidimancial soundness even more
important®

Starting point of official joint international reaech in way to financial sectors’
stability assessment became October 1998. In theptiR of the Working Group on
Strengthening Financial Systems”, 22 finance marstand governors of central banks
gave prominence to assessing the soundness of ciedasectors as part of IMF's
surveillance work (Evans et al 2000). ConsequenM§ in cooperation with World Bank
started in May 1999 project called “Financial secassessment program (FSAP)”. Its
proclaimed aim was...to identify financial system strengths and vulabilities and to
help develop appropriate policy responsés.”

From the 1999, when program FSAP originated, infilb&l of assessing financial
soundness has been made considerable progressralCdra@nks and international
institutions have developed many models and adopeidus approaches towards financial
markets monitoring. In modern literature, assesdnwnfinancial sector's stability is
usually known as Macro-prudential analysis.

“Macro-prudential analysis is the assessment anohitoring of the strengths and
vulnerabilities of financial systems. This encongessquantitative information from both

FSIs and indicators that provide a broader picturef economic and financial

! Cihak (2006) gives high costs of crises, their increased frequency and complexity of new financial
instruments as main reasons for growing interest about financial soundness.
® Evans et al. (2000), p. 1



circumstances, such as GDP growth and inflatiorgreg with information on the structure
of the financial system, qualitative information dhe institutional and regulatory
framework, ..., and the outcome of stress tedts.”

Obviously, Macro-prudential analysis faces diffictdsk to embrace vast web of
financial interrelationships between numerous piayen financial markets, as well as to
take into account non-financial sector of econorbyiring years, two main approaches
towards financial stability assessment have grdguhstinguished. The first is Indicator-
based approach, the second so-called Model-basguoagh. Also broad general
frameworks of financial stability assessment haxedgally started to materialize.

The first chapter of diploma thesis contains ddfon of financial stability, along
with practical problems connected with it. In thecend chapter | will describe evolution of
Indicator-based approach. | will present overviefaso-far constructed partial indicators,
and dwell on their classification and underlyingegtions of methodology. With respect to
partial indicators of financial fragility two iniéitives stand out among others, i.e. projects
launched by IMF and ESCB. These two projects ad aglcomparison of their results will
constitute separate subchapters, respectivelyr &fed, | will describe results in the field of
aggregation of partial indicators — cosmopolite @ggte indexes and financial stability
maps.

Third chapter will be dedicated to model-based apph. | will focus mainly on
Stress testing and Contagion analyses. They willlégcribed only briefly however, as my
main objective lies within indicator-based approach

Framework for assessing financial system fragilitytilizing both indicator
approach and model approach, along with other neentjfiable aspects of economy, will
be introduced in chapter 4.

By chapter 5 will begin the analytical part of tligploma thesis. | will construct
“Banking sector fragility index (BSFI)” based on mihly data, for banking sector of Czech
Republic and 5 other countries. | will compare deysnent of BSFI to the model of
hypothetical banking crisis, which will be introded in subchapter 5.4, as proposed in
Kibritcioglu (2003). Special attention will be patd BSFI of Czech Republic (chapter 6),

Estonia (chapter 7), and Japan (chapter 8). Estoraa chosen because it is another

* Evans et al. (2000), p. 2, box with definitions



example of transition country, but with differentacro and financial characteristics than
that of Czech Republfc whereas Japan represents classical example afdial crisis in
developed country. | will compare periods of fingcfragility in observed countries as
suggested by BSRio documented real periods of financial turmoil afickncial crises,
with aim to find out if BSFI is able to adequatetgpture banking fragility evolution, i.e. if
BSFI can be used as one of the tools for detectiagking fragility/crises periods. Second
goal will be to compare evolution of BSFI to the dw of hypothetical banking crisis.

BSFI outputs for Mexico, Georgia and Moldova wik ladded in appendix.

* Baltic country, in 1990 without own currency, currency board experience, no NPL inherited from Soviet
era.



1.Financial stability - Definition

Before talking about approaches towards assessuggatl stability of financial
sector, definition of financial stability itself i:ieeded. Question of defining financial
stability is basic and at the same time the mo€iialilt one; it has been problematic spot
from the very beginning of research in this fieldhere is general understanding that
financial stability refers to smooth functioning ¢fie components of financial system,
nevertheless, exact definitions differ.

Definitions of financial stability provided by varus national central banks in their
Financial Stability Reports (FSRs) are nicely sumized e.g. inCihak (20065. After
examining more than 50 FSRs, he concluded thabaljh exact definitions vary across
countries, there is mutual understandihgthat the financial stability analysis covers
phenomena that (i) impair the functions of finadcsgstem; (ii) create vulnerabilities in
financial system; and (iii) lead to a negative ingtaon financial system and thereby
economy as a whole>”

Attempts to define financial stability were conded also in many academic works
on financial markets. Overview of scholar definii®is presented for example in Shinasi
(2005). Shinasi argues that approach taken by rigjaf researchers is not to define
financial stability, but financialinstability. Thus definition of stability is avoided by
defining what it is not, and effort to maintain &incial stability is turned into effort to
prevent (and manage if not prevented) financiability. Another way how researchers
approached financial stability was that they exaadirsystemic risk to financial sector.
Thus problem of managing financial stability turnedo problem of managing systemic
risk.” Almost identical approach is to try to assess rgKinancial sector bankruptcy and
present it as indicator of financial fragilify.

So far, there is no general agreement about firerstability exact definition. | will
present definition by Shinasi (2005) and that of tbzech National Bank. The first, being

> Concretely, Cihak provided definitions from CBs of Canada, Denmark, Euro Area, Iceland, Norway, Sweden,
and United Kingdom.

® ¢ihak (2006), p. 7

’ De Bandt and Hartmann (2000), Hoelsher and Quintyn (2003), Summer (2003), and others

® For example Cihak (2007), Van Den End and Tabbae (2005)



not expressed in formal way, may serve as definifisst for operational purposes, whereas

the second is definition by CB of our country.

“Financial stability is a condition in which an egmmy’s mechanism for pricing,
allocating, and managing financial risks (crediiguidity, counterparty, market and so

forth) are functioning well enough to contributettee performance of the econonfy”
CNB on its webpage defines financial stability milbwing way.

“Financial stability is a situation where the finamal system operates with no
serious failures or undesirable impacts on the pmsand future development of the

economy as a whole, while showing a high degreesifience to shocks™®

Importance of monitoring and managing financial biisy was recognized by
Czech Republic monetary authorities in the “Act émtegration of Financial Market
Supervision, amending Act No. 6/1993 Coll.”, on tBzech National Bank‘As from 1
April 2006, this Act explicitly obliges the CNB #malyze the evolution of the financial
system, see to the sound operation and developofethe financial market in the Czech

Republic and contribute to the stability of itsdincial system as a wholé

® Shinasi (2005) p. 83
1% CNB: official webpage; http://www.cnb.cz/en/financial_stability/what_is_fs/index.html
1 CNB: official webpage; http://www.cnb.cz/en/financial_stability/basic_info/index.html



2.Indicator-based approach

Indicator-based approach to financial stabilityesssnent stands upon following of
quantitative, easily constructed indicators of fliag in partial areas within financial
markets. Its official origin dates back to the ye®99, when the need of such indicators
were for the first time officially recognized by ternational institutions. During the last 11
years considerable progress in this field has beade. Quantitative indicators of fragility
for various types of financial institutions, widarrge of financial risks, as well as indicators
embracing relations between financial and non-feialsectors were introduced.

Nowadays usual practice is either to observe omlcator in various countries to
obtain cross-country comparison, or to follow dexghent of one indicator over time so as
to capture fragility of observed aspect of finarawarket. As partial indicators are often
constructed to observe particular financial riskBeir evolution reveals exposure of
financial institution to this risk in time. Anothevay how to work with financial indicators
is compare their value to (explicitly or impliciflyset threshold limit. Value of indicator
above/under the threshold signals growing fragiatyd/or growing exposure to particular
risk.

Recently, main efforts have started to focus ondfggregation of partial indicators.
There were conducted many attempts to constoestmopolite aggregate indexes to
aggregate partial indicators to so-calldancial stability maps These two initiatives
(aggregate indexes and financial stability mapsgnseto promise to be the final

achievement that indicator-based approach hasféw.of

2.1. Development of indicators

Development of financial indicators arose out oktheed to monitor financial
markets. To this end quantitative, easily constedand computed indicators were needed.

“The ability to monitor financial soundness presuyges the existence of indicators
that can be used as a basis for analyzing the cotrrbealth and stability of financial

system.*?

2 Evans et al. (2000), p. 3



In 1999, among othel¥ two major initiatives in this respect (to forméafinancial

soundness indicators) were launched.

1) Project on developing financial soundness indicatoyr IMF.
2) Project on developing macro-prudential indicatoos &ssessing soundness of

financial systems by ECB.

Results of these two projects are nowadays mairdgduas main instruments for
assessing stability of financial sectors on indicdiasis. | will look more closely on both of
them, and to present their comparison, following$and Hémanek (2008), Mortinnen et
al. (2005), IMF's Compilation Guide (2006), Sudajajn et al. (200) and others.

2.1.1. Project of Financial Soundness Indicators by IMF

Starting by 1999, IMF in cooperation with intermatial organizations, national
monetary authorities and representatives of privsgetors embarked upon a project to
formulate, develop and use financial soundnesscetdrs ESIs).

“FSls are indicators compiled to monitor the heal#md soundness of financial
institutions and markets, and of their corporatedamouseholds counterparts. FSIs include
both aggregated information on financial instituti® and indicators that are representative
of markets in which financial institutions operat&*

Along with FSIs IMF started to develop so-called ena-prudential quantitative
indicators MPIs) with aspiration to assess financial stability ditions from broader
perspective.

“MPIs include FSIs and other indicators that suppothe assessment and
monitoring of the strengths and vulnerabilities diinancial systems, notably
macroeconomic indicators:®

Special emphasis had been put on the conditiat both FSIs and MPIs were
constructed using the same methodology, so as tkenadl indicators comparable on

international basis. Preliminary results of IMF @t were summarized in Evans et al.

3 Other International institutions with similar initiatives are e.g. BIS, Eurostat, OECD, as well as market
analysts in many countries.

" Sudarajajan et al. (2002), p. 2; box with definitions

' sudarajajan et al. (2002), p. 2; box with definitions



(2000) and Sudararajan et al. (2002). Final setsF&is were presented in IMF's
Compilation Guide (2006). Developed FSis were daddnto two groups. The first group
was labeledCore setand consists of 12 FSls for assessing stabilitypanhking sectagras
banking sector forms the most important part official system. IMF recommended these
core indicators to all countries for systematic ntonng over their financial sectors. The
second group, so-called “encouraged set” had adaoéocus. It contains 27 additional
indicators. Apart from still other indicators forahking sector, it providesSls for
corporate sector, real estate markets, and nonfiaakcial institutions and markets. By
labeling this set “encouraged”, IMF reflects thectfahat construction of these additional
FSls is conditioned by reasonable availability of datagiven country. Each country is
encouraged to compute thoB&Is that best suit the data it collects. Both setd&is are

given in following tables.

Core set
Capital adequacy Regulatory capital to risk-weighted assets

Regulatory Tier | capital to risk-weighted assets
Nonperforming loans net of provisions to capital

Asset quality Nonperforming loans to total gross loans
Sectoral distrubution of loans to total loans
Earnings and profitability Return on assets

Return on eqity
Interest margin to gross income

Liquidity Liquid assets to total assets (liquit assets ratio)
Liquid assets to short-term liabilities
Sensitivity to market risk Net open position in foreign exchange to capital

Source: IMF 2006; compilation guide



Institutions
Deposit takers

Encouraged set

Indicators
Capital to assets
Large exposures to capital
Geographical distribution of loans to total loans
Gross asset position in financial derivatives to capital
Gross liability position in financial derivatives to capital
Trading income to total income
Personnel expenses to noninterest expenses
Spread between reference lending and deposit rates
Spread between highest and lowes interbank rate
Customer deposits to total (noninterbank) loans
Foreign-currency-denominated loans to total loans
Foreign-currency-denominated liabilities to total liabilites
Net open position

Other financial corporations

Assets to total financial system assets
Assets to gross domestic product (GDP)

Nonfinancial corporations sector

Total debt to equity

Return on equity

Earnings to interest and principal expenses

Net foreign exchange exposure to equity

Number of applications for protection from creditors

Households

Household debt to GDP
Household debt service and principal payments to income

Market liquidity

Average bid-ask spread in the securities market*
Average daily turnover ratio in the securities market

Real Estate Markets

Real estate prices
Residential real estate loans to total loans
Commercial real estate loans to total loans

Source: IMF 2006; Compilation Guide

The two sets provide collection &Sls with micro-financial foundations. They are
often referred to as “aggregated micro-indicatofgimancial soundness”. But IMF in its
effort to monitor financial stability did not limititself to these indicators. It also
recommended both national and international autiesrito minutely follow development
of “macro-variables”, evolutions of which have ingtaon financial stability. The most
common practice nowadays is to observe developneéntariables such ag&conomic

growth, Balance of payments, Inflation, Interestdaesxchange rates, Lending and asset

price booms, and Contagion effects.

Evans et al. (2000) in their summary of IMASSIs and MPIs recommended still

other indicators that could uncover hidden fragibif financial sectors.

a) Changes in Direct Lending and Investment




b) Changes in Government Recourse to the Banking 8y$édong with other Quasi-
Fiscal Imbalances)

c) Changes in Arrears in the Economy

Reasons for observing these variables ar@)at...channeling credit to specific
activities or sectors based on nonmarket criteriéea lead to the inefficient allocation of
resources and can negatively affect the solvendinahcial institutions.*®b) “...a sudden
increase in central bank credit to the governmeatild lead to inflationary pressures and
affect the financial systent.” andc) “The buildup of arrears could signal debt-service
difficulties by the government or by private sectmrrowers. These problems negatively

affect the solvency and liquidity of financial iitstions.”*®

2.1.2. Project on macro-prudential indicators by EC B

In 1999 there began also initiative by Europeant8&ysof Central Banks (ESCB).
Within it, European Central Bank in cooperation hvibational central banks started a
project to collect Macro-prudential indicatorMPls) of financial stability. Proclaimed
objective was to develop methodological and statframework for conducting macro-
prudential analysis of European financial sectoheTmost tangible accomplishment
stemming from their initiative is that nowadays EC8ystematically collects and
periodically publishegnore than 150 MPIs of financial stability. On top of that, ECB
encouraged individual central banks to conduct paldlish their own FSRs, what majority
of them currently doe$§’ Morttinen et al. (2005) provided nice overview adetailed
discussion about ECB’s results in this field.

Following them, MPIs collected by ECB are typically divided into 8 gnosi

according to separate areas of possible vulnetegslwithin financial sectors.

1. Profitability, balance sheet quality, and capitdeguacy indicators
2. Demand and supply (competitive conditions) indicato

3. Risk concentrations indicators

% Evans et al. (2000) p. 12
7 Evans et al. (2000) p. 12
¥ Evans et al. (2000) p. 12
¥ see Cihak (2006) on thorough discussion on Financial Stability Reports.
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Market assessment of risks indicators
Financial fragility indicators
Asset price developments indicators

Cyclical and monetary conditions indicators

© N o 0 &

Interbank markets indicators

The first four of these groups form the category mfternal factors*

, groups five,
six, and seven constitute category adxternal factors’, and the eighth group (which
comprises indicators for Interbank markets moniig)i captures so-calledctntagion
factors”. All indicators collected by ECB for macro-prudigl analysis are presented in
appendix at the end of the thesis.

As can be seen, ECB collection comprises far maordicators than IMF sets, and
takes into consideration more possible areas fromckv could imbalances of European

financial sector arise.

2.1.3. IMF's vs. ECB’s indicators

Gersl and HEmanek (2008) compare theSIs to MPIs, following Mortinnen et al.
(2005). They conclude that although both ECB’s dNtF's goals were almost identical,
namely to develop and use indicators of financiabdity/fragility, fruits of their efforts
did not fully match. Apart from the fact that ECBt®llection contains more indicators than
IMF'’s, there are also other important distinctions.

The most important difference lies in consolidatimethod (Mortinnen et al, 2005).
MPIs by ECB are published on consolidated basis, e indicators for banks in one
country also directly consider their branches anldssdiaries in other EU countries, as well
as other financial institutions controlled by thelrhey are published from “European”, or
“Euro-area” point of view, whilé=Sls by IMF are published from “purely domestic” point
of view, even for countries whose banking sectaes @imost wholly foreign-controlletf
(Gersl and H&manek, 2008)

This may in some cases lead to not fully crediliilormational content ofFSls. On

the other hand, althougiMPIs by ECB better reflect interconnections of European

% |nternal and external from the point of view of banking sector
! Which is the case for vast majority of modern countries

11



financial markets as a whole, they may be not itjealiited for comparisons of countries
on international basis. Specifically, their usage €omparing separate Euro countries to
countries from “non-European world” is problematic.

Mortinnen et al. (2005) minutely observédbls and MPIs of both IMF and ECB.
They came to conclusion that even in IMF's “coret’saot all FSIs have their full
equivalents among ECB’s monitor&dPls. CoreFSils, not fully matched by ECB'#PIs,

are

e Liquid assets to short term liabilities

* Net open position in foreign exchange to capital.

The former measures banks’ exposurditmidity risk, but indicators of liquidity
risk used by ECB are differefft The latter indicator is constructed so as to nieagbanks’
exposure to market risk (concretely exchange rate).r ECB in its ratio doesn’t use the
“Net open position”, but only “loans”. Also for deminator it uses “total loans”, and not
“capital” as recommended by IMF. In “encouraged” sauthors even found several FSls
that have no equivalents among MPIs collected byoRaan Central BankTheir
conclusion was that ‘it can be said that the ECB’s MPIs Indicators mat@round two
thirds of the IMF’s FSis.*

Cihak (2006) examined/Pls used by Central Banks worldwide and published in
FSRs. Having compared them to IMAZSIs, he stated that ..“the coverage of FSF$ is
uneven. Consistency with the FSI Compilation Guidg IMF) is not always clear and
sometimes clearly not preserft”

As regards the relationship between IMFSIs and ECB’sMPIs, ECB’s interest is
primarily focused on assessing financial stabilityEuro-economy. As such it provides
assistance to IMF efforts to colle&iSls, because compliance to IMF standards enables
comparison ofFSls for Europe on international (outside Euro-areayibaOn the other
hand, ECB would naturally like to have area-specififormation included in indicators

that it uses for assessing its own financial sigbiBecause of thatiPls compiled by ECB

*>ECB’s MPIs for measuring liquidity are “Ratio of non-bank deposits to M2” and “Ratio of total loans to non-
bank deposits” (see appendix).

> Mortinnen et al. (2005), p. 55

*InFSRs in many countries

% ¢ihak (2006), p. 22
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try to take into account as much of country reletverfiormation as possible, as well as to

follow links between financial markets of separateintries (so-called contagion effects).

2.2. Financial Stability Maps

The most recent result stemming from indicator-lbasgproach to financial
stability assessment has been emergence of sadcAligregate indexes and Financial
Stability Maps. Aggregate indexes try to combineioas partial indicators to construct one
composite index, with respective weights assigreeeachFSI.

Financial Stability Maps are constructed by IMF its annual GFSRs. It
...“presents overall assessment of how changes in tyidg conditions and risk factors
bear on global financial stability in the period ahd"?°. Within financial stability map, 6
areas of interest are monitored, relying on valwésworldwide relevant quantitative
indicators. These areas include: Monetary and fomn conditions, Risk appetite,
Macroeconomic risks, Market and Liquidity risks,&dit risks, and emerging market risks.
Quantitative measures of these risks and conditeoeshen depicted in hexagon to present
overall financial stability map, as in picture.

As can be seen from the picture, overall globalgitigy according to IMF's
financial stability map during the last year incsed in all areas of measured risk, despite
tightened monetary conditions.

% IMF’s Global Financial Stability Report (2009), p. 2
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Financial Stability Map of IMF

Risks

Emerging market risks Credit risks

=#= October 2008 GFSR
=B April 2009 GFSR

Market and
liquidity risks

Macroeconomic risks

Monetary and financial Risk appetite

Conditions

Source: IMF, GFSR 2009 %

As to the Czech Republic, Czech National Bank ;\fSRs also publishes Financial

Stability Map for Czech financial sector.

Financial stability map for CR
Crexclit risk

Market risks Macroeconormic
risks
Monetary and > Ban king sectar

finandial conditions -2

Real sector

e PSR 2007 — LR 20082009
Source: CNB’s FSR®

Financial stability map for the Czech Republic cins these composite indicators:
Macroeconomic risk, credit risk and market riske(icomposite indicators covering risks),

monetary and financial conditions are covered im #orth composite indicator, and

%7 Closer to center signifies less risk, tighter monetary and financial conditions, or reduced risk appetite.
% CNB’s FSR (2008/2009); Points further from the centre of the chart signifies more risks, tighter conditions
or more vulnerable sector.
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vulnerability of the real and financial sectorsdaptured by the remaining two composite

indicators. On CNB’s webpage there is also prestoteser explanations of how particular

indicators were arrived at.

1.

Indicator of macroeconomicrisk is the average of the GDP growth forecasts fo
next year in the euro area and the Czech Repubid the risk premia (CDS
spreads) for Central European countries.

Credit risk indicator is composed using the current and expected ratdsam
delinquency for households and corporations.

Market risk indicator is based on a volatility index, an index of markieuidity
for the Czech financial markets and the expectethtldy of short-term interest
rates and the exchange rate.

The indicator of the financial sector’'s vulnerability uses the banking stability
index and the results of standardized stress té#dtanks.

Indicator of the real sector’'s vulnerability contains a number of indicators
concerning the debt of individual real sectors dhd economy as a whole, as well
as an indicator of the creditworthiness of the aogie sector.

The monetary and financial conditionsare calculated as the average of the risk
premium in the Czech Republic, bank interest rdtesthe real sector, current and
expected growth in new loans to the real sector axgected exchange rate

movements at the one-year horiZon.

CNB’s Financial Stability Map suggests the intetateon that overall financial

fragility in Czech Republic during the last yearcheased, but remained in reasonable

limits. Banking sector of Czech Republic remainedtauched by worldwide financial

turmoil, which confirms good shape of Czech bankaygtem in recent years.

Informational content provided by Financial StatyilMap for one given year is not

very straightforward. But providing that it is pushed on regular basis, using the same

methodology, it provides nice comparison of devehgmt in observed areas over time.

As yet, there is no unanimously agreed approach tweonstruct financial stability

maps. Also methodologies by IMF and CNB presentiedva are different. In CNB’s case

*° Taken from CNB’s financial stability report 2008/2009, box on p. 60
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points further from the centre means “more risk amoke vulnerability”, whereas in IMF’'s
map further from centre means “more risk and leaterability.” Consequently, CNB'’s
map contracts and expands, and IMF's map (resuligxagon in given year) moves up and
down. This behavior of both financial stability nes visible on both above presented

pictures.

2.3. Aggregated Fragility Indexes

From the “Indicator approach’s” point of view, thmost plausible result of
monitoring fragility of financial system would be tevelop one overall fragility index that
would indicate level of financial sector fragilityy given country. Output from such an
aggregate index would be single number, which waunliicate level of financial stability
of whole financial sector in given time. Such ard@x would be constructed as weighed
combination of chosen qualitative indicators (likSIs and MPIs° But this requires
considerable simplification of complexity and inkat diversity of financial markets. Also
to comprehensively detect and quantitatively démerinteractions between financial
institutions, numerous players on financial marketsd influences from non-financial
sector may prove to be impossible. Moreover, asrngwuntry is subject to its own
country-specific institutional environment, congttion of any single index that could be
applied internationally is questionable.

“In the absence of broad range of indicators and anderstanding of broader
economic and financial environment in which indmat are being measured, excessive
reliance on single-indicator analyses can lead tssaund financial-stability assessmerit.”

Attempts to construct such an index are ongoingmany countries worldwide,
however. Nice overview of results in this field mresented for example in Gersl and
Hefmanek (2008). | will generally follow their clas&ftion of constructed aggregate

indexes on national levels. They regard so-far eebdl results in this field as

¥ n practical part of the diploma thesis, starting in chapter 5, | will construct one proposition of such
aggregate index.
*! Shinasi (2005), p. 125
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“...preliminary testing of alternative approaches tioe construction of this indicator, not

as consensual standards at the international leeis the case for the FSls and MPf8”

2.3.1. Indexes using banks™ data

The most straightforward approach to constructibmdex is to take various partial
indicators of the financial soundness of banks,raggte them, and construct index as their
weighted average. Partial indicators are choseassth monitor various areas of possible
vulnerability, to which banking sector is exposéddepends on the specifications of given
country’s economy and banking system, what weightd be assigned to respective
indicators.

“Such an index is used, for example, by the Tumnkeentral bank. ...Its financial
strength index consists of six sub-indices coveassget quality, liquidity, foreign exchange
rate risk, profitability and capital adequacy*®

BSFI, that | will attempt to construct in followinghapters, also falls to this
category of composite indexes. The author of thé-B&Kibritciouglu (2003), proposed to
take into account aggregated indicators of creidi,rliquidity risk and foreign exchange

rate risk.

2.3.2. Indexes using financial markets™ data

Cosmopolite indexes in this category are not bageddata from banks balance
sheets nor data on banking sector collected by aagervisory institution. Instead,
construction of these indexes is based on finangiatkets™ data, which are available on
day-to-day basis. Banks data are often not avalablreasonable frequency (the highest
frequency of publishing data on banking sectornsnonth to month basis). As market data
reflect expectations of financial markets™ partanps, index that uses this information
measures “expected” fragility of financial sectéior this reason, such indexes generally
tend to signal the increased/decreapedbability of financial fragility as perceived by

financial markets. They serve wward-lookingmeasure of financial stability.

32 Geril and Hefmanek (2008), p. 136
** Gergl and Hefmanek (2008), p. 136
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Other important advantage of financial markets’ adas that they are all
encompassing. Different sources of risk, interatsitbetween banks and other interactions
in economy are assumed to be taken account of, @gected to prices on financial
markets (Gropp 2004). Moreover, banks’ data areroftonfidential, which is not the case
for market data. Indexes using market data canefloee be more easily shared and their
construction verifiedihak 2007).

To use indicators based only on market data neeéHs brings few possible
disadvantages. Pricing and valuation of financsgdeds are based on implicit assumptions
about efficiency of the financial markets. Additialty, markets are often driven by general
trends in development. Another possible problemnisufficient liquidity of markets. If
markets of particular assets are not liquid enoutan indicators based on price
development may not truly reflect existing rigkiiak 2006).

“The financial fragility indicator presented by egps from the US Federal Reserve
System and the financial stress index calculatedeXyerts of the Canadian central bank

are examples of such an approacH.”

2.3.3. Indexes using both financial markets™ and ba nks” data

Indexes of this category try to take into cons@l&zn as much data as is possibly
available. Data om) financial institutions (mostly banks) are obtainédm collected
statistics or directly from balance sheets of fio@h institutions. These indexes comprise
also b) data on financial market development and, whensjis, evenc) additional
supervisory information. “Stress index”, construttey Swiss Central Bank is example of
this approach.

Collection of data chosen by Swiss CB’s experterev as to data on financial
institutions, they used indicators ohange in profitability capital, asset quality and the
number of bank branchegs to financial markets data, they obsenatnge in prices of
banking shares and bondsrom other available relevant information, thejlized data on

share of bank assets in the regulator's “watch’li¢Gersl and Hemanek 2008).

** Gerél and Hefmanek (2008), p. 136
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2.3.4. New approach to construction of aggregate in dex

There is also new approach to constructing aggeegadex of financial system
stability. Leading idea is to calculateefault riskfor whole financial system (or at least for
important sectors), and to present it as a key memsf financial system’ stability.

For this purpose “models of sector probability adfdult” are used. For example,
Cihak (2007) proposethe distribution of systemic loss a measure of default risk in the
system,distribution of systemic loskeing based on failures of individual institutiortde
linked individual defaults to the stability of th@hole sector, taking “credit portfolio risk
theory” and applying them to portfolio of financiadstitutions. As to the study of stability
of the financial system, his approach has thredrdmtions: It...

1) “Captures differences in loss given default acrasstitutions 2) Captures
correlation across institutions failure3) Focuses only on central tendenci&s

Another advantage is that this measure is firmlysdth on micro financial
background. It offers explicit link between defaukk of separate institutions and default
risk of whole financial sector. Construction of shindex, however, runs to practical
problems. Index is difficult to calculat€{hak 2007), andrequires demanding analysis, in
some cases also the existence of a liquid stockatawith a good representative sample of

individual sectorg 3¢

2.3.5. Index based on monetary conditions

Approach to aggregate fragility index as enlargednetary conditions index was
applied by Netherland Central Bank. Monetary Coiati$ Index accounts for wide range
of variables in economy, which makes aggregateilitggndex (which is based on it)
account for them as well. Considered variables bytdd experts were: interest rates,
effective exchange rate, real estate prices, sfwades, solvency of financial institutions,

and volatility of the stock index of financial irgitions.

%> ¢ihak (2007), from table on p. 18
*® Ger3l and Hefmanek (2008), p. 137
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“An innovation in this index is, however, the inttoction of upper and lower
critical limits to take account of potential nomkear effects.?’

Outputs of fragility index were considered good wiilthey fell between arbitrarily
set threshold limits. Lower limit represents valwben financial fragility is too high, upper
limit represents situations when economy may berlogated, banks may be exposed to

excessive risks, which is taken as signal for fatproblems.

%’ Gerél and Hefmének (2008), p. 136
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3.Model-based approach

Second approach to assessing financial stabiliwyvadays widely employed, is so-
calledmodel-based approaclt usually consists of two steps. The first siggo develop a
model which would (in some way) capture interredais between financial and real sectors
of economy. Second step then consists of sengitiaitalysis of such a mod&}. Main
instruments used within model-based approach aessttests for banking sectors, often
accompanied by so-called contagion analysis thas tto estimate consequent, “second-

order” effects of various shocks.

3.1. Stress tests

“Stress testing is ... investigation of an impactradaningfully defined scenarios of
future development, extreme development in pasicuf’

Sensitivity analyses (stress tests) estimate ingpattvarious shocks to the model,
these shocks being for example increase of inteegst, exogenous shocks to the economy
etc. Among others, stress tests are integral gafS&Rs in many countries, including Czech
Republic. CNB conducts stress tests regularly friiia year 2004. In FSR (2007), CNB
examined impact of three possible scenarios of @Zganking sector’s evolution, labeled
“Safe haven”, “Property-market crisis”, and “Loskaonfidence”, respectively.

Safe haven scenario examined impact on bankingosect “...hypothetical
significant deepening of the effects of global fineal market turbulence on the real
economies of the Czech Republic’s euro-area tragiagners.™°

Property-market crisis scenario simulatéd.domestic property market crisis.
Property prices were assumed to fall by 30%, whiebuld cause problems in property
development sectof**

The third possible extreme scenario of economy tgreaent, Loss-of-confidence,

also examined impact of global financial turmoil @zech Republic, but from different

%8 So-called “what-if” tests

** Kadetabek, Slaby, and Vodicka (2008), p. 340

** CNB; Financial Stability Report (2007), box on p. 21
*1 CNB; Financial Stability Report (2007), box on p. 25
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perspective than the Safe-haven scenario. It asguhat“Global risk aversion would rise
further, reversing the previously positive attitugbevards the Czech koruna and leading to
a radical depreciation (a loss of confidencel.

Results of all three scenarios signaled good shafpéanking sector of Czech
Republic. Significance of conducted stress tests vabove all doubts confirmed by
subsequent economic development, when two of tlaeglyzed scenarios materialized.
Until September 2008 Czech economy evolved in lvith “safe haven” scenario. In the
third quarter of 2008 conditions changed and ecowcomutcomes were close to “loss of
confidence scenario”. Costs of materialized scesawere even lesser that stress tests had
expected, because of timely intervention of CNBt(cumonetary policy rates) and good
response of financial markets to this interventienCNB’s Financial Stability Report
(2009).

Many stress tests for Czech Financial Sector wenbliphed also in academic
journals. See for example Jakubik andrtdanek (2008), Kad@ébek, Slaby, and Vodka
(2008),Cihak (2004) Cihak, Hemanek, and Hlawék (2007).

3.2. Contagion analysis

Contagion analysis is mostly conducted as additiomgprovement to stress test
analysis Cihak 2006). It specifically focuses on contagion fafancial fragility among
banks and between nonbanking financial institutioRsllowing Calvo and Reinhart
(1996), there are two main approaches to contagivalyse¥’. The first approactocuses
on interrelationships within financial markets, ahdnalysis how risk of insolvency in one
institution spreads through the market along estdbd contractual financial connections.
As first step, stress test is employed to simukdenario of possible failure (“fundamental
failure™). In the second step, contagion analysisun to observe how the failure spread
through the system, and if it can eventually triggeother round of failuresThe second
approachdeals with observation of liquidity runs in thestgm. In this case contagion is

not caused by direct trade and financial linkagesaeen institutions, but is triggered by

2 CNB’s FSR (2007), box on p. 36

43’They focused specifically on “cross-border” contagion effects, examining impact of domestic financial crisis
on foreign financial sectors. Their broad distinction is usually applied also for contagion effects within one
country.
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“herding behavior” of people. (Or herd behavior wivestors in case of cross-border
contagion). For overview of literature on cross-tber bank lending and contagion effects,

see for example Gersl (2007).
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4.Analytical Framework

As a result of growing concern about financial ski&p and its monitoring and
overall assessment, general frameworks for suchlyses have gradually started to
materialize. Operational framework that would ingorate all aspects of financial stability
assessment into one picture is needed. Given engmomplexity of modern economies
and financial markets, no universally accepted ®amrk has been yet agreed upon. In
practice there are several partial frameworks #dratbeing used. Broad framework should
incorporate results of both indicator-and modeldzhgpproaches. In addition to them it
should take into account others, non-quantifiablgi¢cators and aspects of economy. World
distinguished authorities on this field are IMF, Vitb Bank and ECB. | will take closer
look at their frameworks of financial stability asssment, and then provide picture of

financial stability assessment in general steps.

4.1. IMF’s framework

IMF presented general framework for financial stiéjpianalysis in its Compilation
Guide (2006). Its underlying sense was to examiraysvthrough which macroeconomic
(and asset price) shocks transmit themselves throeagonomy. To this end, they

recommended to focus attention to four aspects:

1) To monitorMacroeconomic and asset price shocks

2) To monitor transmission of these shocks throughrayeconomy. This includes
monitoring of conditions on nonfinancial sectors(Corporate, real estate, and
household). Changes in these sectors may uncowehi vulnerabilities in
financial sector (namely exposure of banks to credit risk, markisky and
liquidity risk).

3) To monitorlinkages from changes in nonfinancial and financialsectors to
macro-economy(these include for example role of banking seégtomonetary
policy transmission, possibilities of private secto obtain financing from non-

bank sector and others).
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4) To monitor eventual impact of all these changesvacroeconomic conditions

and Debt sustainability.

Along with this, IMF proposed many types of indicas that had been developed
for monitoring given aspects. IMF authorities adnfibwever, that this framework is only

preliminary.

There are two main unanswered questions. The fisstquestion of causal
relationships between the four groups. IMF's franesekvis conducted as to monitor shock
wave transmission through non-financial and finahcsystems of economy, which
eventually has observable impact on macroeconomiditions. But relationships in real
economy work in many directions. To be able to eatda more of these relationships, other
development ofFSis and understanding of links between their evolusievould be crucial.
The second open question deals with links betweamious indicators. Are there
correlations between developments of varideSIs? What are they? Although some
linkages are clear, nowadays there are still mangeutainties, or simply blank places. —
(based on IMF’s Compilation Guide 2006)

Table depicting IMF’s analytic framework for finalat stability assessment is

provided in appendix at the end of diploma thesis.

4.2. ECB’'s framework

I will present framework for macro-prudential agsis of ECB, as Czech Republic
is part of the EU. Because in the European finangystems banking sectors have always
played prominent role (Schwartz 1986, Padoa-Shidp@20, Houben et al. 2004, Shinasi
2005), analysis obanking sector stabilityusually constitutes the main part of financial
stability analysis. This is reflected also by trecf that main emphasis of ECB’s financial
stability framework (and also of FSRs of many natb Central Banks) is laid upon
examining fragility of banking sector. During redegears attitude towards assessing
financial fragility has gradually started to charfggwvever, as other important (honbanking)
institutions emerged as significant players on ficial markets, and financial markets

themselves underwent considerable restructuring.
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Deep financial crisis that broke out in mid 1997dtv light to the fact that focusing
only on banking sector fragility may had not begmpeopriate. As was said, attention of
researchers have usually focused on measuringlisyadi banking sector as it constituted
the main part of financial system. Relevantly, whd6tore set” ofFSls presented by IMF
consists ofFSls aimed to monitor banking sector only (“deposit ¢éa&’). Thus, potential
fragility of financial system caused by state ofnb@nking institutions was not specially
considered. Although there were alB&ls for measurement of nonbanking institutions’
fragility, they were all included in “encouragedt’sd€o provide sort of additional insight to
the functioning of financial market. During the tadecade world have witnessed vast
changes in financial landscape worldwide; followisgmmary of most important changes

brought about by financial innovations is baseduwasco (2007).

a) Gross financial assets have increased very rapidly.

b) Use of new derivative instrumerifsin recent years sharply increased, which have
completely changed the functioning of financial kets. Market players can now
diversify risks in manifold ways, and to allocateese separate risks between many
investors. Investors in their side can hedge adaimaket movements; they can also
shift level of risk to which they are exposed byézaging their portfolios.

c) New players on financial market themselves emergledy have even become key
drivers of innovation in many markets and transawsi. Examples of these new
important institutions are hedge funds and priveqeity funds.

d) Moreover, swift financial development influenced behavior of banks. Due to
financial innovation they have new investment oppoities. Nowadays they are able
to distribute high part of credit risk outside thanking system, which have enabled

them to strengthen their lending capabilities.

Cihak (2006), having surveyed about 160 FinanciaabBity Reports (FSRs)
published in 47 countries over period of 10 yealscumented following development
related to coverage of financial institutiondMost FSRs started as a very narrowly

focused, typically on the banking sector, and otiiere evolved into more general reports,

** Such as futures, options, interest rate swaps, more recently also credit default swaps and structured
products such as collateralized debt obligations and asset backed securities.
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covering also nonbank financial institutions, fir@al soundness counterparties
(households, corporates), the payment and secargiettlement systems, and regulatory
framework.” Author stated that nowadays many central bankdighi-SRs that include
also monitoring of insurance companies, pensiordfyrsecurities intermediaries, hedge
funds, and real estate investments.

Amidst of all these changes, need for developingwnindicators of overall
financial stability/fragility is even more urgent.

“Most of indicators are not able to capture curremtepth of financial markets,
including the development of complicated finana@#&iuctured instruments and products.
Nor are they able to take into account possibleemelationship within the financial
systems themselves and several key risks, suchoasterparty risk in capital and
derivative markets*

Nevertheless, in spite of all recognized insuffiwees, banking sector surveillance
is still the leading part of macro-prudential arsil/in ECB'’s financial stability assessment
framework and high majority dfSls andMPIs concentrates on banking sector’s fragility
assessment.

The main parts of macro-prudential analysis, aspaeld by ECB, are shown in

following table:

* Cihak (2006), p. 21
* Ger¥l and Hefmanek (2008), p. 128
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Main elements of the ESCB macro-prudential analysigramework

Step 3: Banking sectors® ability to withstand disturbances

Assessment of buffers to cover for visks and
Jeed-back from darks o external environmens: Step 2: Sources of risk and volnerabllity

As sexsment of visk exposuses and possible internal
disturbances

= Credit risks

+ Financial markst related risks
+ Operational and legal risks

* Liguidity risks

« Infrastrocture risks

+ Contagion risks

Step 1: Banking sector condition

Axse ssment of exizhing buffery

» Profitability
+ Capital adequacy
« Liquidity

Assessmenr of possible extemal disturbances

+ General economy
+ Financial markets

Assersment of banking rectar health using forward-looking market indicators.

Source: Mortinnen et al. (2005)

As can be seen, analytical framework of ECB taket® iconsideration both data
from banks’ balance sheets and data from finangiatkets in assessing banking sectors’

ability to withstand disturbances.

The first step of framework is to assess the current financiahdition of the
banking sector. This comprises so-called ‘“interfattors” surveillance NIPIs for
profitability, balance sheet quality, capital adaqy, as well as competitive conditions
indicators and risk concentration indicators argtayed for this purpose).

The second steps to assess “external factors” influencing bargksector. These
factors are external from the banking sector padhtview, and include among others
macroeconomic development of a country, stance afietary policy, asset prices, prices of
commodities and othersMPlIs for overall financial fragility, indicators for &gt price

development and indicators of cyclical and monetaogditions are used for this purpose).
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Thus second step of financial assessment triespauce risk stemming “.from external
sectoral or financial market conditions, or fromadwgenous developments in the banking
sector (e.g. over-extension of credit leading tsyatem-wide fragility)*’

The third step of macro-prudential analysis is to submit finaribanking sector to
stress testing, and contagion anal{fsise. to assess how different scenarios of hyptitaée
unfavorable development will affect banking sectand how fragility of one financial
institution spreads to other institutions, respesly to whole financial system. The most
common practice when searching for possibility ohtagion is to concentrate on interbank
markets or cross-border banking lending (Calvo &wminhart 1996, Gersl 2007). For this
purpose following thre®&PIs are mostly used.

a) Share in interbank liabilities in total liabilities

b) Share of assets of the three banks with largestosupe (separately for each
counterparty country) to total banking sector assahd

c) Share of assets of the five banks with largest expes (separately for each

counterparty country) to total banking sector asSet

To make the third step possible, data from finaheonarkets (not only supervisory
data from banks’ balance sheets) are collected sl to make it possible to analyze

scenarios ofuturedevelopment of fragility.

4.3. General framework

Sudararajan et al. (2002) gave following overviefwntethods that should be used
for assessing stability of financial sectors. Maatommendations can briefly be described

in following steps:

1) To begin with analysis of the macroeconomic envimamt and description of the
structure of the financial system.
2) Within the financial system, to analyze health ainling sector by looking at levels

and trends of selectdeSls.

* Mortinnen et al. (2005), p. 18

*® Model-based approach applied

* This exactly corresponds to the eighth group of MPIs used by ECB (see the subchapter 2.1.2. and
appendix)
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3) Look more closely at linkages between these indisatand macroeconomic
environment

4) To combine information on bank sector with infornaat from the rest of financial
system

5) To add qualitative information of financial systeand economy

All this steps together should produce overall asseent of the stability of
financial system (Sudararajan et al. 2002). Streesging and contagion analysis than
complements macro-prudential analysis, to makeupécdf conditions on financial market
complete.

The fifth of above steps is worth discussing. Irder to comprehensively assess
stability of whole financial system, to look onlynagquantitatively expressed indicators of
financial system vulnerability is not enoughr§ls, MPIs and various models). It is
inevitable to take into account also aspects ofamal economies and national financial
systems that arqualitative in nature. Quantitative indicators were discussegrevious
chapters, but to pay attention to qualitative vhles is equally important. Evans et al.
(2000) enumerate these qualitative indicators wéficial stability:

Adequacy of the institutional and regulatory franweks governing the financial
system; structure of the financial system and mes;keegulations regarding accounting and
other standards; disclosure requirements; loansifleation; provisioning and income
recognition rules; the quality of supervision ohdincial institutions; the legal infrastructure
(including in the areas of bankruptcy and forecl@uincentive structures and safety nets;
liberalization and deregulation processes. Sudmmjet al. (2002) summarized and
proposed methods how to assess such qualitativectspmand even how to embody several
of them to financial sector analysis.

Recently, question of risk valuation by varioustihgions and players on financial
markets emerged as possibly important qualitatididator of state of financial markets.
Attitude to risk takingand valuation of risksof possible actions may be changing in
response to changes in legal and institutional #auorks, as well as to various changes

within economy. Borilo and Zhu (2008) proposed taamination so called “Risk-taking
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channel” of monetary policy. They argue that change interest raté8 have impact on
either risk perceptions or risk-tolerance on thgme of risk in portfolios, on the pricing of
assets (many pricing techniques directly involvegel of risk), and on the price and non-
price terms of the extension of funding.

How qualitative changes in risk-approaching couddduantitatively captured is not
straightforward at all.

Another important quantitative aspect that shoud Ime missed out when assessing
financial sector’s stability is compliance to stamds and codes. If institutions in economy
have good history of playing fair and their compiee to laws, trade standards and moral

codes is on high level, it should be taken as iatte in favor of financial stability.

4.4. New approach to framework of financial stabili ty

assessment

Nowadays, for assessing and managing financialenalpility on level of financial
institutions, so called Contingent claifranalysis (CCA) is successfully used. It started by
introducing option pricing theory by Black-Sholes9{73) and Merton (1973), which had
consequently been generalized to suit financiak @ssessment of individual financial
institutions. From the point of view of individuatstitutions,”...the basic analytical tool is
the risk-adjusted balance sheet, which shows tmsiteity of the enterprise’s assets and
liabilities to external shocks>?

The possibility to utilize CCA method for assessrmehfinancial stability of whole
economy has been advocated mainly by IMF’s riskeatp in Gray, Merton and Bodie
(2002), Gray, Merton and Bodie (2006), and Gray,rtdde and Bodie (2007). They argued
that the same principles of CCA that applie to gsa of a single firm can be applied to
aggregation of firms, as well. They regard the emoy “...as set of interrelated balance

sheets with four types of aggregate sectors — ca financial, household and

>0 Representing monetary policy action in their article, but interest rate movement can be triggered also by
causes that would be “financial-market-driven”. For example rising in interest rate spread, or increased
“premium” (Author of thesis’ note).

A contingent claim is any financial asset whose value depends upon the value of other asset or upon
numerical indices

> Gray, Merton, and Bodie (2007), p. 4
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sovereign®, sovereign sector being government and monetaryhcaities. Their

proposition is to approach sectoral financial flagiassessment in following steps:

a) To treat the corporate sector as one large firm andthe financial sector as
one large institution. This is the first, very stylized general approxinoat. It
serves to embrace main-risk features of whole gsctyy examining their
aggregated balance sheets.

b) Then to focus on major financial institutions separately and to group
corporate firms into subsectors.

c) To pay attentionto various types of risk-transmission-channels betwen

individual sectors.

> Gray, Merton, and Bodie (2007), p. 7
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5.Monthly Banking Sector Fragility Index

In this chapter | am constructing “Monthly Bankir&gctor Fragility Index” BSFI),
as proposed by Kibritgioglu (2003). This index falto the first category of indexes
presented in subchapter 2.3. It uses published dathanking sectd? performance, and
was proposed with aspiration to measure “up andrgiwef national banking systems. Aim
of construction is to decide whether national bamgksystem was (is) in crisis at a particular

point in time.

5.1. Risks

When assessing banking system fragility, exposwafelsanks to various risks are
taken into account. Most typical is to consider egpre to credit risk, liquidity risk, and
market risks, market risks comprising interest nag&, exchange rate risk, equity price risk
and commodity price risk. OBSFI is constructed so at to take into accoliqiidity risk,
credit risk andexchange-rate risk These risks are indirectly indicated by obserdeada.
Liquidity risk is measured by changes in total badkposits (bank runs and bank
withdrawals), credit risk by changes in amount adnk credits to private sector, and

exchange rate risk by changes of banks™ unhedgeigfio currency liabilities.

5.1.1. Exposure to credit risk

Credit risk is recognized to be the most importesk to which banks are exposed,
as banks are financial institutions whose main tigsto grant credits to public. Nowadays
credit risk estimation is mainly conducted on meodeproach basis. There have been
developed models of lender’'s exposure to credik tisat estimate potential losses on
lender’s site stemming from the non-performing IegiNPL). Generally, losses stemming
from exposure to credit risk are taken as the pabdhf the probability of default (DP) on
the counterparty site, the credit exposure at time tof default and the Loss-given default
(LGD) value®. Recent efforts have been focused primarily orinesting PD and LGD

>* More precisely, data on “deposit takers”
> LGD is level of actual loss when counterparty defaults.
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parameters. E.g. for banking sector of Czech RapubED estimation was conducted in
Jakubik and Seidler (2009). Credit risk models wittspect to Czech Republic were
constructed and tested in Jakubik (2087Ruthor also discusses Aggregate Credit Risk
Model (taking into account credit risk of aggregésan portfolio), as developed by CNB in
2006.

On indicator basis, FSI that is mostly utilizedragio of NPL to total loans.

In our BSFI, as indicator otredit riskwill be taken variable “changes in amount of
granted credits”, i.e. occurrence of credit boonmsl/ar credit contractions. Credit boom
may happen when bank's department responsible fantgd credits judges credit
application over-optimistically, or is more willingo grant credits to lower net-worth
borrowers or lend money for more risky projectsw&ak regulatory environment can also
contribute to risky credit expansions of banks. Evaore so when it includes various
explicit or implicit public sector guarantees (Exar2000). Also sudden inflow of foreign
currency to domestic banking sector — e.g. as comeece of opening of domestic economy
— may contribute to risky behavior of ban¥s.

Still, credit expansion may not mean increase ofh4performing loans. In periods
of good performance of economy, increase of gram@ak credits may be consequence of
rapid rate of growth of real investments, exportdamport, employment growth and
growth of wages (Festiand Romihi 2008), but need not be accompaniedibiidr ratio of
non-performing loans to total loan. That's why matf NPL to total loans is more often
used as indicator or growing credit risk exposure.

Still, lending mortgage booms preceded also theen crises that started in USA

in 2007. This seems to reasonably justify using thariable in construction of our index.

5.1.2. Exposure to liquidity risk

Changes in bank total deposits serve as indiredicators ofliquidity risk. To

observe changes in banks™ total deposits is thet meseral way how to assess liquidity

*® The macroeconomic Credit Risk Model for the Household Sector and The Model for the Corporate Sector
7 See experiences of banking sectors of CR and Estonia, chapters 7 and 8.
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risk exposure. It is not only indicator of liquiditrisk that can be used, however. Other

financial indicators connected to liquidity-risk mitoring are>®

Central bank credit to financial institutions — high changes in amount of central
banks™ credit to banks and financial institutionfsea mean that financial sector
experiences severe liquidity problems.

Deposits as a share of Monetary Aggregates Decline in loans relatively to M2
may be consequence of liquidity problems in banksertor (or of a loss of
confidence from private sector. People turn to @mking institutions to borrow
money)

Loans-to-deposits ratios— ratio of credit over deposits may indicate theligpof
banking sector to mobilize deposits to meet creémnand. (viewed over time, inter-
bank deposits are excluded)

Maturity Structure of Financial Institutions™ Asset s and Liabilities — Observing
of maturity structure in portfolio of assets andhlilities can show excessive
maturity mismatches and urge a need for more cahgfuidity management.
Secondary Market Liquidity — structure and depth of markets of liquid assets,
where banks can turn to in need for liquidity, is@aimportant as potential indicator

of how banks would be able to handle liquidity skec

Obviously, savers’ massive run on deposits may @udigigger a new (or accelerate

the ongoing) crises of the banking sector. Evenajodhodern banking crises in western

world were characterized and preceded by bank rwisch suggests that existence of

massive withdrawals are still important indicatdr lianking crises. It also suggests that

excessive liquidity risk taken by bank can in tinay easily be exposed.

5.1.3. Exposure to exchange rate risk

Changes in foreign liabilities by banks are indirewicators forexchange rate risk

It is usual that banks take high debt in foreignrremcy by acquiring funds from

international financial markets. In this situatiomevaluation of domestic currency

(currency crisis) would mean sharp fall in bank’stsworth, because they have high

*% presented summary of the indicators is from Evans et al. (2000)
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foreign-currency debt. Every currency crisis thuaynead to huge losses for banks. For
this reasons banks, foreseeing devaluation of damesirrency, may try to unburden

themselves from foreign debt as much as possibke @@ecrease in amount of foreign
liabilities). On the other hand, when amount ofdign liabilities of banks increases (for

any reason) their exposure to exchange rate rist @micreases (Kibritgioglu, 2003).

Relationship between currency crisis (devaluatiangl banking crises is therefore
of relevant importance. Links between banking andrency crises are discussed, for
example, in Kaminsky and Reinhart (1999) and Glakd Hutchison (2001). Hutchinson
and Noy (2005) provide comprehensive overview ¢ériature related to banking crises,
currency crises and so-called “twin crises”.

Kaminsky and Reinhart’s (1999) famous conclusiorsofcalled vicious spiral is
that currency crises deepens the banking criseghnih turn deepens impact of currency
crises, and banking crises may consequently deagaim.

Expectedcurrency crisis itself may lead to run on bankdjem people are holding

their accounts in foreign currencies.

59 . . . . .
Financial and currency crises occurring simultaneously
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5.2. Construction

Following above argumentation, fragility index isrstructed to measure impact of
three sectoral indicators.
1) Changes in bank deposits, that is proxy of changdigjuidity risk
2) Changes in bank claims on the domestic privatesethat is proxy for changes in
credit risk
3) Changes in foreign liabilities of banks, that isopy for changes in exchange rate
risk

Monthly Banking Sector Fragility Index is constradtin following way:

[Cps_ﬂcpsj_'_{ FI'r_:quJ_'_[ DEE_:UdepJ
BSFI[ - Ucps Jfl Jdep
3
cpg = LCPS ~ LCPS,
LCPS—:LZ
LFLl - LFL1—12
Al =—— — 12
LFLl—lZ
ogp= LDER - LDER,
LDEPR_,

Where:

CPS= annual percent change in banking system’s t&ms on the private sector.
FL = annual percent change in bank's real foreigniliidds.

DEP = annual percent change in total real depositbamnks.

u = arithmetic average of each of the three variables

o = standard deviation of each of the three variables

Each variable inBSFI is statistically standardized to make variancesiaq

Possibility that one of the variables would dommdhe index is thus avoided. Although
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index is constructed according to month-to-monthagdabserved changes in the three
variables are measured ysarly percentual changes

“By using 12-month percent changes in the monthdyadinstead of using monthly
changes, we avoid any seasonality, which may berparated into the data. We also hope
to be kept away from the risk of deriving misleaglinterpretations, if we would consider
simply month-to-month change®”

“Banking crises should not be... signaled simply kbyohthly" fluctuations in
banking variables, such as the bank deposits, cdaiom private sectors, or foreign
liabilities. They must be caused by longer term gaaverful deteriorations in the banking
sector.”™!

Results ofBSFI are probable to suffer from several inaccuraciesmning from
both chosen variables and method of constructicnBAFI takes into account only three
risks to which banks may be exposed (albeit the tmaportant ones), it may not be able to
detect banking fragility that is caused by othecttas. For example, indicators foapital
adequacyand banksprofitability are not captured, but low profitability and probis with
meeting capital adequacy may often mean fragileariitial condition of bank. Also
indicators that would take into accounterest rate rgk are not included.

Another possible inaccuracy in detection of fragilperiod may come from the
fact that used indicator for measuring credit riskquite proxy. As mentioned above,
although increase in granted credits indicates &igbxposure to credit risk, increased
amount of credit by itself need not mean increaasuwunt of NPL.

Also method of construction contains hidden pogitybof error. Index reflects
yearly percentage changes in observed variablédstmonstructed on the basis of monthly
data. In case of abrupt change in any variable withne month, this particular monthly
change will influence 12 output values of tH&SFI (as each month is included in
computation 12times). This occurred for examplecase ofBSFI for Japan (more next
pages). — This feature &SFI is the most startling, because one of main motibekind

construction method was to prevent this from happgn

* Kibritgioglu (2003), p. 4
®1 Kibritgioglu (2003), p. 4
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5.3. Data

When possible, data were taken frdmternational Financial Statistic database
(IFS) of International Monetary Fund. It providesminal time series. For their deflation
Consumer Price Indexes (CPIs) of each particulamty were used. CPIs were taken with
base year 2000. For Czech Republic, data for “ctaghbanks on private sector” were used

from the CNB’s statistics system ARAD available tthre CNB’s webpage.

FL

Nominal Foreign Liabilities were taken from IFSiaé 26C, as‘foreign liabilities

of deposit takers.”
CPS

Nominal Claims on Private Sector were taken fron§1§ line 22D, as part of
“Claims on Nongovernmental SectorOnly for Czech Republic data were taken from time
series ARAD, section SDD§ under the headingDomestic credits to the rest of the
economy (excluding government sector, including credits twnfinancial public
enterprises)”.

TDEP

Nominal Total Bank Deposits were taken as sum of’IHines 24 and 25.
Concretely it is a sum of Demand depositsand “Time, savings and foreign currency
deposits for Mexico, Japan, Georgia, Island and Moldovaheaveas for Czech Republic

and for Estonia it is sum ofDemand depositsand “other deposits

Before presenting results and their discussiomyl few words about how variances
of BSFI and its development over time should beipteted.

Higher values of BSFI represent situation when baks are more exposed to the
three measured risks The argumentation goes as follows: If banks pdevioo many
loans, the probability of accumulating non-perfongnioans rises as well. In this way banks
are exposed to higher credit risk. Increased fardigpbilities in balance sheets makes banks

more vulnerable to changes in exchange rates, #gxymsure to exchange rate risks is

62 . . .
i.e. analytical accounts of banking sector
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apparently higher. Higher total bank deposits signigher exposure to liquidity risk,
because in case of run on bank or huge withdraw@ahfthe depositors’ side banks would
have it more difficult to be sufficiently liquid. Aus high values of BSF index, although
they do not signal fragility per se, are regardedradicator that banks are taking excessive
risks. This in turn may be warning sign of futuregsible fragility.

That economic boom often leads to credit booms exakssive risk taking by banks
is positively recognized. For example, Jiménez, €ray and Saurina (2007) documented
positive effect of expansionary monetary policy wsk taking by banks. They conducted
variety of duration models, and observed that lowsort-term interest rates (representing
monetary policy action) resulted in banks grantimgre risky new bad loans. Banks were
also willing to soften lending standards and greradits to lower net-worth borrowers.

Willingness of banks to take excessive risks mag tbiggered also by good
macroeconomic performance of country’s economy, besks’ behavior is usually
procyclical and reinforces the current developm&fithe business cycle (Festind Romih,
2008). In this case, risks taken by banks tend tatemalize into losses when

macroeconomic conditions deteriorate.

Decreasing values of BSFI represent situation of lgher banking sector
fragility. In the proxy for credit risk, low credit growth myabe sign of banks facing high
share of non-performing loans, which makes themerzautious in granting new credits.
Credit contraction may also be caused by unfavaratvlacroeconomic development.
Negative values of credit growth signal high creglibblems of banks. Declining growth in
bank total deposits is a signal of lower liquidibt§ banking sector. Mismatch between loans
and deposits may then cause liquidity distress lama trigger for banks financial fragility.
Low growth in foreign liabilities (or even negativgrowth) is also indicator that banks
foreign exchange rate risk started to materialileis may be consequence of depreciation
of domestic currency (currency crisis), or by deieated banks expectations about future

currency development.

It depends on researcher’s view what leveB&FI| index he considers too high or
too low. Thus optimal level oBSFI's values is to keep within both downwards and

upwards limits. This feature oBSFI is similar to the index of Van den End (2006)
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discussed above, where optimal behavior of indexis® to keep within brackets, too high

and too low values being undesirable.

5.4. Hypothetical banking crisis model with respect to BSF
index

From the development BSFI values over time, it is thus theoretically possilib
detect whole period of banking crisis, or at leastect periods of high/low fragility of
banking sector. Kibritcioglu (2003) suggested pattef BSFI behavior that is supposed to
accompany every banking crisis. He divides suchdtlyptical banking crisis to 5 phases

(picture).

Time path of BSFI and Five Phases of
Hypothetical Banking Crisis

Value 4 Phase | P P Phased P
of the h h h
BSF & i i
Index 5 B 5
e B 2
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BSF Index

N i

A
\n/

Source: Kibritgioglu (2003)

Each phase represents specific behavior of bangysgem in connection to changes

of BSFI.

5.4.1. FEirst phase

The first phase is characterized BBFI significantly rising above zero. Although

increase iIMBSFI implies lower fragility of banking sector, it isiterpreted as indicator of
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impeding crises, especially when it lasts for atagr period of time. It signalizes that banks
during this time take excessive risks. It may sigpassibility of existing bubble and

overheating economy.

5.4.2. Second phase

In the second phadeSFI suddenly starts to fall. It may be taken as begignof
distress, so probability of banking sector crisges further. Banking fragility increases as

well. Behavior of banks during this phase is comsetl to be generally risk-avoiding.

5.4.3. Third phase

The third phase begins when valueB$FI falls below zero, but is still above value
(arbitrarily chosen by researcli@rrepresenting fragile banking sector. During thisase
banking system is approaching line under which akthanking crisis occurs. Fragility of
banking sector significantly increases. Behaviorbainks in this stage is strongly risk

avoiding.

5.4.4. Fourth phase

The fourth phasef hypothetical banking crises is reached when gabd BSFI
crosses arbitrarily chosen value of banking crisisagility of banking sector continues to
increase. Most probably, banking crisis is underywaring this stage. Bank behavior in

this phase is definitely risk avoiding.

5.4.5. Fifth phase

When value ofBSFI begins again to shift upwards towards zero, hypttal
banking crisis enters the fifth stage. From themaf view of banking sector fragility, it is
recovery period. Fragility level starts to fall. Bles are willing gradually to take risks again.
When value oBSFI reaches zero or value very close to zero, bankiector crisis can be

said to be over.

® From the picture it is evident that Kibritcioglu chose the threshold value to be -0.5
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6.Czech Republic

To see if constructe@SFI successfully proxied fragility of Czech bankingcsar
over time, | will compare obtaine@SFI path to actual development of Czech banking
sector. Results oBSFI have to be considered with regard to relevant ¢guspecific
information, such as development of overall econpmpylitical situation, legal and
institutional framework and so on. Country-specificformation could even explain

variability in BSFI index itself, without actual changes in fragility.

6.1. BSFI for Czech Republic

From the closer look on the evolution BEFI for Czech Republic over period of 15
years, it is seen that “hypothetical banking cridesvelopment oBSFI”, as presented in
previous subchapter, is relatively nicely followed.

Path ofBSFI suggests that banking sector of Czech Republicnduyears 1994 up
to 1996 experienced high boom. Closer look on theadeveals that increase BEFI was
driven by sharp increase in foreign liabilities. Ma of BSFI peaked in the year 1996. After
that, value ofBSFI abruptly falls, signaling beginning of problems loanking sector. At
the end of 1997 banking sector entered period ghHragility. This period of high fragility
lasted for a long period of tim&SFI indicates that it was not until beginning of 2008t
banking sector returned to the area of stabilitinc® then on, banking sector has been
operating in area of steady stability; in years 200 2007 value oBSFI indicates that
banks were willing to take more risks again. Ye@08 was more cautionary, but stability
of banking sector doesn’'t seem to be threatenedalge of BSFI index at the end of the
previous year was still above zero (0.25).

In connection to model of hypothetical banking @ipresented above, development

of BSFI values suggests following interpretation.

a) The first phase of the hypothetical crises occuriregears 1994 up to 1996. Peak

was reached in the middle of 1996.

43



b) After that, second phase started. CPS fell, as bdinkited their lending strategies,
respectively foreign liabilities of banks declineBeople lost part of their trust
towards banking system.

c) Problems of banking sector indicated by @8FI seem to be very serious, as phase
3 lasted relatively very shortly, and banking seagaickly plunged to the area of
significant fragility.

d) Phase 4; Index indicates serious banking crisisldsted to the year 2002.

e) The fifth phase (recovery) is indicated from theay@003.

BSFI for Czech Republic, period from 1994/1 to 2008.2
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Source: own calculations

Following three tables show development of eachialde included inBSFI
separately. It can be helpful in explaining underty forces behind variance iBSFI

values, to see by which particular variable(s) asinBSFI were driven.
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Evolution of real CPS of CR banks
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6.2. Banking sector of Czech Republic

My description of creation and evolution of Czebhlnking sector during transition
period will be based mainly ondma (2002), [Bdek (2001), Singer and Barta (2006) and
CNB'’s Financial Stability Reports (2004, 2006, 20&Yd 2008/2009).

Following breaking up of Soviet Union, Czech Repatentered transition period
from communism to capitalism. Throughout the yetlrere have been conducted many
studies of Czech banking sector development; ttemmsiperiod was divided according to
many points of view. My general division of evolati of Czech banking sector will follow
“fragility of banking sector's” point of view, beeng in mind planned comparison with

results of our BSF index (If possible).

a) Forming of banking sector;

b) Boom — higher risk exposure (related to increasaognpetitiveness in banking
sector);

c) Increased fragility (related to problems of newtyrined small banks);

d) Cirisis of banking sector;

e) Recovery — consolidation of banking sector;

7.2.1. Forming of banking sector

“The building of a competitive banking sector dted virtually from scratch. The
first step was the splitting of the former socialismonobank”, State Bank of
Czechoslovakia (SBCS), and the creation of a twolianking system®

Difficulties for Czech Republic’ banking sector veetthe same like for every
transition economy. Non-existing legal and insibaal framework, no credit history of
potential borrowers, so their creditworthiness cbuiot be judged, only guessed; no
supervisory and managerial know-how etcirfia, 2002)

Former state “monobank” was split to four largeatst owned) bankd From
communism era they inherited huge amounts of NRb.ufiburden banks of them, project

called “Consolidation Programme I’ was launcheds Inain purpose consisted of

* Barta and Singer (2006), p. 2
8 Komeréni banka, Ceska spofitelna, Investi¢ni banka and State Bank of Czechoslovakia.
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establishing special institution, Konsolitd banka (KoB), as a vehicle to which NPLs
from banks were transferred and consequently bohygistate.
This period of forming banking sector is not acctedh for in BSFI, because of

unavailability of data for this period.

7.2.2. Increasing competitiveness — excessive risk taking

Important feature of forming Czech banking sectoearly 1990s was emergence of
large number of small, private banks. Legal setiiagjthe time were set very favorably for
entering new banks to banking industry, so as té&enaanking sector more competiti?e.

“In the early 1990s, licences were granted quitedty to newly created banks, and
the market was opened to foreign bank branches9®2l This led to a fast increase in the
number of banks during the early 1990%.”

Following chart shows massive increase in numbebahks during the half of
1990s.

Numbers of banks by ownership

60

Obanks under conservatorship
Oforeign bank branches

B foreign-controlled banks

O Czech-controlled banks

O state-owned banks

B state financial institutions

W unlicensed banks

30 +

20

Number of banks

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
02/H1

Source: Tiama (2002)

® Evolution of competitiveness in Czech banking sector and its impact on performance was examined e.g. in
Podpiera and Weill (2007)
®’ Tama, (2002) p. 3
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New banks tried to get as big share of the marlseepassible and to compete with
large banks. In this situation many banks.took risks comparable to those usually

assumed by venture capitali&

Discussing BSFI

During this period FL sharply increased, which cadisncrease oBSFI. Czech
banks made extensive use of foreign cash inflowpasefit of new openness to foreign
developed countrié® Foreign liabilities of banks shot upwards. This,combination with
documented aggressive credit attitude, is in acaoce with evolution oBSFI, which
signals the first period of “hypothetical bankingsis”, as presented in subchapter 5.4.

“The period of 1994-96 was marked by rather shamgxdrgrowth, reaching almost

20% in nominal terms and 8—-16% in real term<.”

7.2.3. Problems of small banks — increased fragilit \Y

High portion of newly established private banks fato difficulties. Many of them
were forced to default. Because of this, at theibeigg of 1996 second consolidation
programme was introduced.

“The Czech National Bank ... initiated at the begimgiof 1996 a comprehensive
programme .... consolidation Programme Il clarifidtbtnegative financial situation facing
a number of small domestic bank§.”

According to Consolidation programme 2 all bankattat the beginning of the year
1996 did not meet required level of capital adequéghich was 8%), were demanded to
meet capital adequacy limit at the end of the yeerthe same time they had to present

consolidation programmes showing how they were pilag to do so.

Discussing BSFI
BSFI output suggests rapid deterioration of state oé@ebanking sector from July
1995 to the beginning of 1997 Closer look at the data shows that decreaseiiedrby

®® Barta and Singer (2006)

% As can be seen also in chart above, many newly open banks were directly foreign controlled or were
branches of foreign banks

® Tdma (2002), p. 4

"' Barta and Singer (2006), p. 3

48



decline in CPS, whereas total deposits and fordigilities remain relatively stable. This
behavior of CPS can most probably be understoodc@ssequence of Consolidation
Programme 2, as banks’ response to this programme.

Institutional development suggests that in reafitggility of banking sector was
caused by stricter capital adequacy requirementisTtapital-adequacy-indicators should
be more suitable for revealing banking sector fliagi However, BSFI does not have
capital adequacy indicators among its inputs. N#éhedess, behavior of banks with respect
to CPS is enough fdBSFI to detect period of rapidly growing fragility, wtih corresponds

to actual development.

7.2.4. Crisis of banking sector

It was in the year 1997 when whole banking sectarted to experience problems.
In this year macroeconomic environment of Czechneroy deteriorated and economy slid
to recession (see following chart). Moreover, cantionary measures taken by Czech
Central Bank put additional constraints on liquydif banking sector.

“In May 1997, the Czech Republic ... experienced aqueof currency turmoil...
This currency turmoil and the subsequent econoragession had a clear negative impact

on the banks’ financial position’

Real GDP growth, Czech Republic
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-1,0 1996 1997 1968 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
-2,0 -

Source: Czech Statistical Officé*

72 Growing fragility continues even after, but this period is taken as the second part of our “Hypothetical
banking sector crisis”, as presented above.
> Taima (2002), p. 6
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Throughout period from 1997 till 2000, many bankdieh had been under
Consolidation Programme 2, bankrupted, or were mergith other banks. Fraction of
NPL rocketed. For the banking sector as a wholeinu1999 the share of classified credits
in total credits rose to 32% @lek 2001).

Another aspect of banking crisis was that in theiqe: from 1998 to 2001, amount
of granted credits significantly decreased. Thisrdase in granted credits was partly
caused by legislative influences. Fall of Inveéstibanka in 1999 was one of them. Also,
high portion of classified loans was transferredrfrbalance sheets of banks to K6Band
thus credits “disappeared” from banks’ balance sheall observed reduction in NPL
during this period was caused by these transfeisi@R 2001).

Nevertheless, following chart documents that evethvadjustment of clean-up
operations, both nominal and real granted creditggly fell. From half of the year 1999 to

the beginning of 2002 growth was even negative.

Bank credit growth (adjusted for clean-up operations)

DA = =

20% -
= nominal

0, L
16% —real (PPI)
12% M----N--"--NF———FN-"""-""-"""""""""""""-"---

80’/0 ____________________________
4%
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8%
-12%
16%

year-on-year

Source: Czech National Bank, taken from Tama (2002)
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Discussing BSFI

BSFI indicates period of high banking sector fragilifgrisis) in period from the
beginning of 1997 to the beginning of 2003. Thigresponds with actual banking sector
experience. Thus it seems that changes in the thibserved variables (as proxies of three
risks) are able to relatively well explain variabyl of banking sector fragility.

On the other hand, sharp decrease of CPS, whiclbeanterpreted as unfavorable
by BSFI, in this case partly means the opposite. Decreds&PS was caused also by above
mentioned transfer of bad credits out of banks bedasheets, i.e. act that was favorable
from banks’ point of viewBSFI cannot distinguish among various factors standielgiid

movement of its variables.

7.2.5. Consolidation of banking sector - recovery

It became evident that consolidation of bankingtee@nd relieving from crisis
would not be possible without privatizations of te&t@wned banks. Privatization had been
planned as part of restructuring of banking seétom the very beginning. Also there were
enough potential foreign investors available, wijito purchase high stakes in Czech
banks. But decision to begin privatization proc&sd990s had usually been blocked by
political pressures;...typically due to pressures from smaller parties the coalition
government and to very vocal leftwing opposition this issue.”® But in face of grave
situation in Czech banking sector, privatizatioroggss were again resumed in the year
1998. Privatization took place successfully; magtakes in large state-owned banks were
sold to big multinational banks.

“By 2001, the privatization of the banking sectodHhzasically been completed, and
further restructuring followed an evolutionary peth without any active government
involvement.”’

By the end of 2008, in Czech banking sector opeata®7 banks. Only 7 of them
were Czech-controlled, 30 (that is more than 81%ravforeign-controlled. 16 of them

were direct branches of big foreign banks (CNBistats)®.

’® Barta and Singer (2006), p. 6
77 Barta and Singer (2006), p. 6
"®available at:
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Discussing BSFI

BSFI does not indicate recovery until 2003, as all attdevelopment that took
place (privatization, increased trust of people &8s Czech banks not accompanied by
growing deposits) is not considered by variablesedusfor construction of index.
ConsequentlyBSFI output is not able to comprehensively match reavelopment. It
indicates relatively high volatility, but alwaysm&ining in negative numbers (below zero).
Values of CPS are still affected by bad loans tfango KoB, and also FL witnessed
decline due to privatization. BFSI is unable to &ip it otherwise than as continuing
fragility, which might be taken as proof that BF&annot be taken as explanatory tool in
defining banking sector fragility by itself. Coumgtspecific development that is not taken

into account byBSFI is in this case highly relevant.

6.3. Concluding remark

Comparing development as depicted by evolutioB8fI to actual development on
banking sector of Czech Republic, we can see thimrmational content iBSFI is quite
high. It relatively successfully caught periods loigh expansion of credits booms and
excessive risk taking as well as periods of highgitity and banking crisis, by examining
exposure of banks to three main risks. As suBBFI proved itself as useful tool for
detecting volatility of banking sector fragility.ti§, BSFI was not able to detect banking
sector fragility that was caused by factors othwart changes in three observed variables.
BSFI did not adequately detect changes in banking sdcagility that had stemmed from
changes in legal setting (bankruptcies and mergatsed by Consolidation programmes)

and institutional changes (Transfer of NPL do KoB).

http://www.cnb.cz/cs/dohled_fin_trh/bankovni_dohled/bankovni_sektor/zakl_uk_bank_sekt/ukazatele_t
ab01.html
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7.Estonia

BSFI indicates occurrence of higher fragility of bangisector and banking crisis in

Estonia during periods:

a) Up to the beginning of 1994 crisis

b) June 1994 — January 1996; period of increased fratity
c) June 1998 — August 2000; period of deeper fragiliticrisis
d) 2004 — now; period of growing fragility/crisis

BSFI for Estonia, period from 1993/6 to 2008/12

Source: own calculations

7.1. Uptothe 1994

After breaking up of Soviet Union, Estonia bankisgctor’s initial conditions were
similar to that of Czech Republic. Like CR, Estonmeeded to split former socialist
Monobank to several banks and to create functiawaktier system. Moreover, Estonia’s
political authorities decided to face these challesin a way similar to CR’s experience.

They set legal settings enabling many new bank&édely enter into the banking
industry, in order to increase competitiveness ancheet borrowing need of private sector

(Chen, Funke, and Mannasoo 2006). Like in®;,Rhese banks profited from openness to

7 Year of beginning of crisis is not stated due to unavailability of data
8 And in other post-soviet countries, e.g. Poland and Hungary
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foreign countries, which led to inflow of foreigrash and excessive risk taking. Results of
such an attitude were also the same as in CRne& banks quickly ran into difficulties
and forming banking sector experienced crisis.iditondition of Estonia’s banking sector
had also unique featur€swhich are dealt with e.g. in Knobl, Sutt, and Zéso (2002)

“The first systemic full-blown banking crisis totHtstonia surfaced in 1992-1993.
A large proportion on the newly founded credit ifhgions was not in a position to

withstand the numerous stresses and strains assmtiaith such a crisis 3

As to the BSFI, data on Estonian banking sector are available tnayn June 1993.
In that time Estonia banking sector was alreadyezigncing deep crisis, whicBSFI
detects. On the other hand, forming banking sedbrthe time was very volatile,
diminishing its size significantly because of mabgnkruptcies BSFI output (showing

values deep below zero) thus needs to be takenappropriate caution.

7.2. Period from 1994 to 1996

indicated as quite un-volatile period of medium fragility by BSFI, was period of
restructuralization of banking system. CB demandeohmercial banks to meet very strict
prudential requirements, and its supervision oweking sector increased.

“Stringent capital standards were aimed at consalithg the banking sector,
thereby ensuring the improved efficiency and comipehess. By the end of 1996 the

number of banks had shrunk to ... level of 13 intitius.”®3

7.3. 1998 — 2000

In this case BSFI well detects period of financiakrisis®®, which is confirmed by

literature on Estonian banking sector developniefiisis was immediate consequence of

 The most important of these features were: Abandoning Ruble (Estonia was the first post-Soviet country
to do so); Introduction of own currency; Estonian currency board; Additionally, Estonia (in contrast to CR)
had not inherited bad loans from Soviet era, which may have contributed to rapid expansion and unbridled
risk taking by banks.

82 Chen, Funke, and Mannasoo (2006), p. 3

8 Chen, Funke and Mannasoo (2006), p. 4

# The lowest values of BSFI are from April 1999 to August 1999, reaching values lower than -1.

8 Surprisingly, this financial crisis is not mentioned in IMF’'s “new crises database” (Laeven and Valencia,
2008)
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both Estonian stock markets’ crash and Russian381@isis. As all major Estonian banks
were either highly exposed to securities or/andemMeighly involved in projects related to

Russia, they almost immediately experienced granantcial difficulties.

7.4. 2004 — nowadays

Fragility during the last years indicated by BSFI is consequence of current
worldwide financial crisis, and its confirmation feund in FSRs published by Estonia
Central Banf®. The last report on stability of financial sectby Estonian national bank
reports decline in credits following uncertainty alt economic growth. Due to great
uncertainty on the markets, loyalty of customersvaods bank visibly weakened. But
overall liquidity condition of Estonian banking gec, which is almost wholly owned by
cross-border banks, depends more on willingnestheif mothers to fund their Estonian
branches. Thus fragility of Estonian sector, quitgh in itself, is furthermore conditioned

on developments on world financial markets (ECBisdncial Stability Report, 2008).

GDP growth in Estonia, period from 1999 to 4Q2008
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8 Eesti Pank
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8.Japan

BSFI for Japan; period from 1973/1 to 2008/11

Source: own calculations

Although data forBSFI are available from the year 1973, period of instrfom
modern-banking point of view started in 1985, whigmancial innovation and financial
deregulation bore profound influence on structufeJapanese financial markets and on
behavior of financial market’'s players. Experiencéslapan economy and banking sector
were thoroughly examined in many academic works rhgny researchers. As Japan
banking sector had been traditionally among the tmiosportant in the world, its

development was especially significant.

a) Upto 1985

b) 1985 — 1989 — bubble economy

c) 1990 — 2000 - long banking sector crisis

d) 2000 — now — restructuring of banking sector, mesgad acquisitions

e) Now

8.1. Upto 1985

History of modern Japanese banking started in 198Ben Japan regained its

sovereignty that it had lost after World War Il.a8ting from this period, Japanese banks
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started to be oriented on growth and préfiDuring the 1960s and 1970s, as was the case
for many industrial countries at the time, the fntgal system in Japan was highly regulated
and protected.

“Exchange controls were maintained on both outwamad inward movements of
capital, securities markets were underdevelopedaricial institutions were rigidly
segmented, and interest rates were extensivelyaibed.” %

It was era of high economic growth, and regulaiamposed on financial market
were designated to steer both borrowers and sawesvards banks (Hoshi and Kashyap,
1999)%° Being traditionally robust and sophisticated, Jegme banking sector had been
considered to be among the strongest worldwide @ganand Woo, 2001). Nevertheless,
structure of Japanese financial market was distirwn the rest of the world, in that from
Japan’s feudal history it inherited “quasi-feudattucture of institutions’ “Feudal pattern”
was reflected in the fact that the most importatdyer on financial market (by far) was
Ministry of Finance (MoF). Banks and other financiastitutions depended on MoF’s
decisions more than on their own market-based assest of risks and revenues, which led
to financial market being not fully based on freengpetition. Regulated market, high cost
of information, and non-fully competitive environmecontributed to emergence of other
typical feature of Japanese banking sector, sedaktonnected lending (Oyama and
Shiratori, 2001). This feature of Japanese banksegtor has persisted to these days,
although banking sector has underwent consideragséructuring during last decadés
See e.g. Uchida, Udell, and Watanabe (2007).

¥ Evolution of Japanese banking from 1859 till 1959, during which period banks had underwent

development from merchants (money holders), through experiences during the World Wars, until gaining
sovereignty and becoming pro-growth oriented is comprehensively mapped in Tamaki (1995)

* Fries (1993), p. 8

¥ see p. 62 for Japanese real GDP growth

% This “quasi-feudal” structure of institutions is by many researchers considered to be the main cause of
inability of banks to deal with consequent banking sector crisis. E.g. Wood (1992)

ot Important segment of Japanese banking sector have always formed so-called regional banks, i.e. small
banks focusing on retail banking in relatively small geographical regions. Even nowadays they are still
operating on the basis of good “bank — firm” relationship.
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8.1.1. Derequlation of Japanese financial markets

Regulations on domestic financial market starteddlax in late 1970s and early
1980s. Gradual easing of existing constraints wassed both by economic development

and legislative changes.

a) Economic development — Large corporations, which had been in Japan
traditionally most significant banks’ borrowersaged to fund greater share of their
investments with internal funds Moreover, they were able partly to switch to
equity financing, which was a result of domesticcseties market having
experienced rapid progress due to the surge of-bjigdlity government bond$ On
international fronts, firms and corporations wetl®waed to invest abroad, because
government exercised sizable current account sseslin the 1970s and 1980s, and
wanted to allocate them effectively.

b) Legislative changes- In 1980, system of capital controls was offityatelaxed, by
introducing the “Foreign Trade Control Act”. In Aprl984, Japanese residents
were allowed to purchase foreign-currency-denonedatertificates of deposits, as
well as commercial papers. Also banks gained higreedom in foreign-currencies
trade, when in June 1984 limits on banks’ open spositions in foreign currencies

were lifted®®

From the point of view of banking sector, the masiportant step in deregulation
was deregulation of interest rates on depositsctvistarted in 1985.

“Prior to that time banks were not allowed to chargnterest on deposits. The
removal of this prohibition led to competition beten banks for deposits and hence
interest payments>®

Thus modern era of competitive banking system apah started, by financial

innovation and market deregulatidhBanks started to be subject to market and cresli r

% Large corporations had been able to accumulate large internal funds during previous period of high
economic growth (Hoshi and Kashyap, 1999)

% As consequence of the oil price shock in 1973

** For involvement of Japan in international financial markets see e.g. Katada (2001).

% Based on Fries (1993)

% Watkins, San José State University, available at: http://www.sjsu.edu/faculty/watkins/bubble.htm
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That's why | will start comparing development ofpinese banking sector to oBSFI

from this point.

8.2. 1985 — 1990; Bubble economy (boom period)

Period from 1985 to 1989 in Japan is well known‘Bsom economy”. Asset prices
experienced high boost, driven mainly by rapid eese in prices of stock and prices of real

estate property.

Boom in real estate prices -Origin of high property-prices could be traced teegper
history, when Japanese government had wanted todiage land-speculation, and for that
purpose imposed high taxes on land. It discouragedple from marketing land, but
consequently investors that needed land for prejectre forced to pay high prices to make
people sell it. As a result, price of land was fetally inflated. Because of land prices
being high, houses became also very expensiver tharket value highly over-reaching

their real value®

Boom in stock market - “In the second half of the 1980’s, Japanese stockgs rose
sharply. In four years (1985-1989) share priceswally tripled. At the same time, the total
market value of all Japanese shares traded on orgash exchanges increased to 1.5 times
GNP at the end of 1989 from 0.6 times GNP at the eh1985.”°

%7 For detailed overview of deregulation of interest rates’ process in Japan see Kanaya and Woo (2001),
pages 5-6; Takeda and Turner (1992) for overview of liberalization of Japan’s financial markets

% More by Watkins, based on Wood (1992) and Wood (1994)

** M. Fries (1993), p. 2
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Stock Market; Nikkei Stock Average (TSE 225 Issues)Japan
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8.2.1. Economic boom and banking sector

Economic boom and financial liberalization brougtitrupt changes to the structure
and functioning of Japanese banking sector. Layparations were now able to switch
their financing to growing securities market, artii$ were less dependent on bats.
Banks in their turn had to look for other potentimrrowers. They started to be much more
oriented on small and medium size enterprises (SMBsd growing portion of credits
started to be tied to property (Hoshi and Kashyba@99). Between fiscal years 1985 and
1989, outstanding loans of all banks to real estsetor were rapidly growing, reaching
average annual growth of 17.9%. Banks also staxdzk further linked to real estate sector
by the fact that growing fraction of overall loafm&d been granted on basis of property
collateral (Up to 63%) — (Fries, 1993). Banks, winitad not had previous experience from
real free competitive environment, did not put muetmphasis on borrower’s cash-flow
analysis. Instead, they relied on simple collateegjuirements (Kanaya and Woo, 2001).

This, combined with the fact the real estate psigeere highly exaggerated, caused

direct involvement of banking sector in growing .

%0 Hoshi and Kashyap (1999) documented that by 1999 large Japanese borrowers (particularly

manufacturing firms) had become almost as independent of banks as comparable U.S. firms.
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8.2.2. Discussing BSFI

Closer look atBSFI suggests that this period can be viewed as tret phase of
“hypothetical banking crisis” development, as désed in subchapter 5.4. Sharp increase
of BSFI during these years was driven by rise in CPS @ssequence of boom of credits

to real estate sector and to SMESs), but even motaysise in FL.

Claims on private sector of Japanese banks
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Documented increase in foreign liabilities of Japae banks was a consequence of
abrupt appreciation of Yen within the second hdlfl880s. In august 1986 yen rose to the
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level of 244/1dollar, comparing to 153/1dollar ine@ember 1988 Financial
deregulation led to Japanese banks being highiyaat international financial markets, as
well. “During the “Bubble Economy” Japanese banks borradvextensively in the Euro-
dollar markets, 186 trillion Yen by June of 19982 On international level, role of Japan in
settling financial crises worldwide is describedKatada (2001). Author stated that in the
latter half of 1980s Japan began acting like a legdnternational economic power, and
between years 1987 and 1989 provided a $65 billorindebted developing countries.
“Since autumn 1976, we (Mof) have resumed a potitgncouraging the Japanese banks
to provide medium and long-term financing abroa®”

With respect to patterns &SFI's evolution, Kibritcioglu's (2003) proposition was
that high increase dSFI is accompanied by banks’ taking excessive risks. Japan, this
was indeed the ca¥¥ E.g. Fries (1993) constructed simple model ta tegothesis that
financial liberalization had led to increased ritkking by banks®® His conclusion was
following:

“Financial liberalization and innovation, leadingp reduced market power appears
to have been associated with greater risk takindpbpks.™®

Thus, althougiBSFI is constructed so as to take into account onlgéhwariables, it
transpires that it was relatively well able to deténcreasing risk taking by banks during
this period. Pattern oBSFI evolution in this period characterizes the firshase of

“hypothetical banking crisis”.

8.3. Banking sector crisis period

Asset bubble crashed in the beginning of 1990sar€Cbf stock index shows that
Nikkei stock average 225 reached its peak at the eh1989, with Nikkei’'s value of

191 Bank of Japan: statistics; Sharp appreciation relative to dollar was consequence of Plazza agreement that

had been signed in the September 1985 (Fries 1993).

102 Watkins; http://www.sjsu.edu/faculty/watkins/bubble.htm

Fujioka (1979), quoted in Katada (2001), p. 51

See e.g. Fukao 1988, Tsutsui 1990 and others

Concretely, he used proxy measures for both financial liberalizations and risk taking, and examined
correlation between the two variables.

1% Fries (1993), p. 11
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38915.87 Yen. After bursting of the bubble stocklex sharply declined, and in October
1992 it reached only 16767.4 Yen.

Also prices of property rapidly declined. It wa®risequence of government’'s
measures adopted specifically for dampening theestate market, following the pressure
from public that had been concerned over the taghhand prices (Fries, 1993).

Banking sector condition was adversely affectedobyh declines of stock and real
estate prices (Kanaya and Woo, 2001). Decline &l estate prices immediately caused
deterioration of loan portfolio, as high fractiofi loans was secured by property. As to the
stock prices, their exorbitant values had previgusbntributed to high stock prices of
banks and credit institutions. According to Woo®9P) and Wood (1994Y’, in 1991 most
Japanese City Bank$® stock price-earnings ratio reached value of 60jlevindustrial
Bank of Japan’s (BIJ) price-earnings ratio was el@d. Along with its market value of
$60 billion, BIJ was probably the world most ovelwad company.

Thus Japanese banks during 2 years at the begnoinl990s witnessed rapid
decrease in their equity value and loan deteriorgtfurther enhanced by overall economic

slowdown (see chart).

Japan; real GDP growth per capita
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There is one particular feature of Japanese bangector crisis, because of which it

received so much attention worldwide; it is its ¢gh. Deteriorating of banking sector

97 bescribed by Watkins at: http://www.sjsu.edu/faculty/watkins/bubble.htm

108 City Banks are major banks within Japanese banking sector. They offer banking services mainly to large
corporate customers. They operate across a wide spectrum of financial activities, dominating most segments
in the domestic market, and are active also internationally (Loukoianova, 2008).
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continued over a decade, starting in the beginrohd990s and recovering only in mid
2010s, albeit still not to full extent. There wasuoh research conducted with objective to
understand underlying causes of this fact. Fuk&B8) proposed non-functioning system
of corporate governance as main reason for bankiector eventual collapse and long
recovery period. Kanaya and Woo (2001) documentsat tfter financial deregulation
neither banks’ internal risk-management control moternal regulatory framework of
Japanese banking sector adjusted appropriatelym@yand Shiratori (2001) also concluded
that inability of banks to change their behaviooifcretely widely spread connecting
lending) in response to changes in external enwvirtent (financial deregulation,
innovation) is one of main reason of persistent |pwofitability of Japanese banks later
on!% According to Nishimura (1994)° Japanese government could have prevented
banking crisis, but chose not to interfere andaelion false hope that future economic
recovery would improve banking sector conditionsls@® banks were unwilling to
accommodate to changed circumstances, but ratlgagen themselves in sham practices
to artificially improve their accounts, to make usé lax regulatory and supervisory
practices and to hide true scope of their probleifsus the first restructuring programme
of Japanese government came as late as in 1997n witgation in banking sector was
already incurable.

“Loans classification rules were lax compared toteérnational standards of best
practice, and banks and regulators consequenthkttmm long to recognize the extent of
nonperforming loans in the system. When, at thet @rMarch 1998, the major banks used
the more stringent U.S.-related standards for repug, their nonperforming loans were
about 50% greater than those reported under thesylstem.*'*

Several examples of “gimmickry” played by Japandsmnks to meet capital-
adequacy requirement are provided in Watkifisbased on Wood (1992) and Wood
(1994). Japanese banks were also known to prowviddits on relationship basis, which

often resulted in continuous granting credit to evebviously insolvent borrowers.

199 ) ow profitability has been characteristic of Japanese banks during the last decade. In international

comparison they were behind the banking sectors of comparable developed countries; see e.g. Drake
and Hall (2003), Loukianova (2008) for analysis of profitability and efficiency of Japanese banks.

Referred to in Kanaya and Woo (2001)

m Kanaya and Woo (2001), p. 32, based on Levy (1998)

12 http://www .sjsu.edu/faculty/watkins/bubble.htm
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Consequences of this behavior of Japanese banks ex@mined in Caballero, Hoshi, and
Kashyap (2006).

8.3.1. Discussing BSFI

a) BSFI begins declining in November 1987. All three obsst variables (CPS, FL, and
TDEP) kept increasing, but with slowing rate, whiokay be reflection of the thirst

wave of banking risk taking being over.

b) High fragility of banking sector is indicated froDecember 1990, wheBSFI plunges
into negative numbers. Most probably it was the iethate impact of stock market
crash. In academic literature official recognitioh banking crisis in Japan is usually
given in the year 19923 while Caprio and Klingebiel (2003} sets beginning of
Japan’s banking crisis at year 1991. Problems pjusen companies” (housing-loan
corporations), were publicly recognized in 1992haligh most of the financial sector
was able to hang on at least to 1995 (Kanyana amubM2001). This ability of
financial sector to avoid revealing their problemss mostly enabled by lack of
supervision, weak corporate governance structuck rast reporting their NPL. This
has no effect on ouBSFI, which observes exclusively the three variables tire used
for its construction, without taking into considéom “gimmickry” that have been
played by Japanese banks to meet capital-adeqeacyrements.

c) BSFI indicates high banking sector fragility to last farlong period of time. In fact,
according tdBSFI banking sector hasn’t got over high fragility pefieven till present
— BSFI reaches positive numbers only for very short pasiohroughout the last 19
years; concretely in May and June of 1996, Decenil®&7, and March 2001.

Although BSFI is limited by way of construction and used varied| it seems it can
relatively well be used for description of bankisgctor fragility development, even for

approximation of experience of such a complex baglgystem as is that of Japan.

13 Lindgren, Garcia and Saal (1998), Hardy and Pazarbacioglu (1998), Demirguc-Kung and Detragiache

(1998), Martinez Peria (2000), Kashyapa and Woo (2001), Bordo and Eichengreen (2002)
1% patabase of banking crises
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8.4. Restructuring and “low profit” period

During the last decade there were many attemptgasernment to restructure banking
sector. Main events are summarized in following reuation.

- In 1990 MoF gave permission for banks to sell sutated debts to raise their
equity.

- In 1997 occurred the first bankruptcies, which wasange from previously held
course of Japanese government to prevent bankegés much as possible.

- In 1998 there was established Financial Supervigaggncy (FSA), to take over
supervision from MoF and to consolidate the segreérgupervisory function that
had previously been held by several bodies.

- During the last decade many mergers occurred wifldpanese banking sector, to
help to improve efficiency and low profitability afapanese banks.

- The most persistent problem that had weighed orkimgnsector had been amount
of non-performing loans, inherited from the eralwfjh property prices used as
collateral that eventually collapsed. Japanese bauoking a decade experienced net

losses almost every year from 1994 to 2b84see chart).

Net Income/loss of Japanese banking sector betwe&882 and 2004

tril. yen

W Msjor banks
O Eegional banks

Fy1982 84 586 88 90 92 94 95 93 2000 02 04

L= '-I. A

Source: Bank of Japan

13 presented enumeration was collected on the basis of the literature that that had been cited throughout

previous pages.
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8.5. Nowadays

From the August 2005, Bank of Japan started pubiirinancial Stability Reports on the
regular semiannual basis. Nowadays it provides cye of 12 major banks and 109

regional banks.

The higher fragility in the last years reflects amgg financial crises throughout the
world. Reports on banks performance in year 2008hypk of Japan were not optimistic:
“...downtrend of the major banks and the regional karhas become obvious, reflecting
the deterioration in the domestic and global ecomoenvironments. Looking at net income
for the first half of fiscal 2008, the major bank®sted their second consecutive declines
year-on-year. ... The decline in profits became eweme pronounced when the books were

closed for the October-December quarter of 2068.

Real GDP growth

2,0 -
1,0 +

0,0 T T T T T T 1
2002 2003 2004 2005 2006 2007 2\08

Source: Japan statistical office

Although BSFI index shows period of severe bankingrisis during whole year
2002, this was not actually the caseThis “puzzling” behavior of BSFI deserves
explanation.

Closer look at the data used for constructiorB&FI reveals that between October
and December 2001 total bank deposits and banksing on private sectodecreased
substantially and rapidly, on month-to-month basis. After that, values ofselved

variables remained on new, decreased level witbartificant variability.

18 Bank of Japan (2009), p. 2

67



In 2001 government announced that he will losegisrantee on bank deposits to
the date 1 of April 2002'*". Thus in case of bankruptcy of financial instituti people
would not get back their deposits. This informatiea to immediate huge withdrawal of
deposits from banks (captured by data), which pditonal pressure on already stressed
banking institutions. But banking crisis eventuatlid not take place. While stability of
banking sector during these events was definitalglamgered, crisis did not happen.
Withdrawals did not reach such an extent that wdoldte banks to bankruptcy. It showed
that trust of people in growing strength of bankisgctor, combined with Bank of Japan’s

interventions on stock markets, was strong enoagtrévent crisis:®
From the point of view of ouBSFI, there are two important remarks.

» First, this proves that takin@SFI as only indicator of stability would not be
sensible. It can interpret such abrupt negativanges in variables only as enormous
increase in banking sector fragility and crisis.réions inBSFI are caused by changes
in the three variables that are used for its cardion. Every other relevant information is
exogenous. Observations about country specificsdbald explain or add informational
content to variations iBSFI are definitely needed.

* Second remark has technical charadBSFI is constructed using monthly data, but
output value shows changes over 12 month periodisTgercentual change of one month
was projected to whole year values BSFI. This fact should always be in mind, when

observing results dBSFI.

171 the one third of banks

Taking away protective governmental hand from banks was important (and inevitable) step for
restructuralization and modernization of banking sector;

118
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Change in Total deposits
Between November and December 2001
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9.Conclusion

During 1980s and 1990s, waves of financial andkagp crises swept through large
number of economies worldwide, which made authesiton both national and international
levels turn increased attention to the questiorsuiveillance and supervision of financial
markets. Importance of financial-sector-stabiligsassment has become even more urgent
during the last years, because volume of finantrahsactions worldwide has rapidly
increased and financial networks have interconrteetetually whole modern world. In
1999 the two most renowned international finangratitutions, International Monetary
Fund and European Central Bank, launched long-terojects with objective to construct,
collect and employ techniques for monitoring andessing soundness of financial sectors
on international level. Nowadays their FSIs and BlPdeveloped for this purpose, are
widely used worldwide.

In the first 4 chapters | mapped results of cutrstate of research in this field. |
approached the task from two perspectives. Firsfigcused on current results of IMF’s
and ECB'’s projects and their comparison. Althoughhbprojects had started with identical
aspirations, their outcomes did not fully match. iMdifferences between them are in the
number of indicators used and underlying methodgloghind their construction. Secondly
| divided currently employed techniques of finan@aundness assessment into two general
strands, so-called indicator-based approach andeivtmased approach, and dedicated
individual chapters to both of these approachesissply.

In practical part of diploma thesis, beginning blgapter 5, | constructed Banking
Sector Fragility Index (BSFI), using monthly dateom International Financial Statistics
database. BSFI is constructed as arithmetic averafjethree followed variables,
representing exposure of aggregated banking sdotahree main risks — credit risk,
liquidity risk and exchange rate risk. Underlyingptivation was to test if BSFI would be
able to adequately approximate real evolution afkiag sector fragility in given countries,
and to rightly detect periods of banking sectorses. After comparing BSFI paths for
Czech Republic, Estonia and Japan with actual tealelopment in banking sectors of
these countries, the answer seems to be “Yes”.qlgi BSFI suffers from limitations with

respect to both small number of observed varialdesl method of construction, it
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transpired that in all three countries BSFI's sugfge evolution of banking sector fragility
relatively well coincided with actual developmer&till, BSFI was not able to detect
changes of banking sector fragility that was caulkgather sources, e.g. changes in legal
and institutional settings, tightened capital-adsxyu requirements, or structural changes
caused by bankruptcies, mergers etc. Thus, BSFhaaaspire to be the only tool for
assessing banking sector fragility itself.

Second underlying motivation was to compare betwawaf BSFI with respect to
“the model of hypothetical banking crisis”, introded in subchapter 5.3. According to this
proposition, crisis of banking sector should be mected to specific pattern of BSFI
behavior, divided into 5 stages. In my view thisoposition was in the diploma thesis
reasonably justified. Pattern of interest was dietédn all three countries.

The last three chapters dealt with experiencearfding sectors of Czech Republic,
Estonia and Japan, respectively. Czech Republic chasen for obvious reasons. Estonia
was chosen because it represents another examptansition country, but with different
financial and institutional setting than that of €&h Republic. Japanese experience is in its
turn classic example of banking sector crisis iveleped country. BSFI in all three cases
followed the pattern given in model of hypothetitenking crisis, which suggests its good

general applicability.
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Appendix

BSFI for MEXICO, period from 1983/1 to 2008/11

T1/800¢
1/800¢
€/100¢
S/900¢
£/500¢
6/%00¢
TT/€00C
1/€00¢
€/200¢

1/8661
L66T
S/966T
S66T
6/7661
T1/€661
1/€661
€/7661
S/T661
L/066T
6/6861

Source: own calculations

BSFI for GEORGIA, period from 1996/10 to 2009/1
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BSFI for MOLDOVA, period from 1997/3 to 2008/11
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Macro-prudential Indicators Regularly Monitored by

1. Profitability, balance sheet gualiiy
and caplhisl adeguacy

Income— cost developments and projitability

Income composition

Net interest income per cperating income

Income frem securities (dividends) per total operating ircome
Net non-interzst income der total opzrating income
Commissions (net) and fees per total operatirg ncome
Trad ng and forex results per total operating income

Other operatiag income per total operating income

Cost composifion

Staft costs per total costs

Other adminmistrztive expeanses per total costs

Other onerating charges (ex:zl. value adjustments and specific
taxes) per total coss

Value adjustmerts anc specific taxes per total costs

Efficiency

Opemliug vosl {excl. valae aL]ju:sl[u:ul:s and :p::.:irji; liuus}
per Lualal u_'Jl:uli.lg LnsuE

WNumber of banks with cost-ro--neome ratie above 0%
Assel share of banks with cost-to-income ratio above 80%
Range cf cosl-te-income ratio

Prafitahility indicatars

Prafits 1T (aftar provisiars, hefore tax and extrasrdinzry
items ) per own funds (ROE [T}

Profite [I (after provieiore, »efors tax and extracrdinsry
itemsz) per total assets (ROA 1)

Profits [I1 (after provisions, tax and extraordinary ‘tems) per

own funds (ROT TIT)

ECB

Profits [II {after provisions, tax and extraordinary items) per
total assets (ROA 1)

Distiibution of ROE 111: number of banks in ¢ach ROE
category

Distribution of ROE I[I: shere of assets of banks in each ROE
category

Namber of banks below ROE IIT of 2%

Sharz of hanks Felow ROE 11T of 5% in tofal assets
Endowment effect as % of total profit hefore tax

Income and cosis as percent of total aszets

Mat interest income per total azsets

Interest rezeivable per tatal assets

Interest pa}'ublc per total assets

M:t non-interest income per total assets

Comunissions aud fees per il assels

Trading ard forex results per total assets

Orher operating income pertotal assers

Staff costs per total assers

rher administrative expenses per total assets

(rher operating charges |excl. value adjustments and spzeific
taxes) per total assets

Total operating sxpenses per total asseis

Nzt value adjustments per total asses

Func for genera! benking risks per tota! assels

Extraordinary profit or loss per total assets

Tax charges per total assets
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Bafunce sheel

Coveruge:

Total assets of the banking sectar

Tota. assets of the reparting institutions per total assets of the
banking sector

Assel composition

Cash and kalanees per taml assets

Treanry hills par tatal assats

Taans and advarces ta eredit institutiors rer total assats
Loans and advarces ta customere per total assets

Debt gecuritiss per total azeete

Skaree and partizipating interezte par total assete

Liability composition

Amounts owed to credit institutions per total assets
Amounts owed to customers (deposizs) per total assets
Debts evidenced by certificates per total assets

Funds for generzl banking risks per fotzl assets
Prov:sions (stock) per total assets

Subordinated liabilities per total asszts

Equitv capital per total assets

Ojf-balance sheet ifems
Contingent liabilities
Commitments

Derivatives (market values)

Capital adeguacy

Tatal capital ratio

Tier | capital ratic

Ovwn funds requiremert under CAD (trading bock)

Risk waighted balance shect items

Risk weighted off balance shezt items

Mumoer of banks with rizk based capital retio below 2%
Skare of banks with risk based capitel ratio below 9% in total
assels

Distribution ef risk-based capital ratio: number of banks in
each category

Distribution ¢f risk-based capial ratio: share of risk weighted
assets of banks in each category

Listribution of tier | ratie: number of banks 1a each category

Asset guality

Tatal nan-nerfarming and danbtfil laars (net of provisions)
per tota! leans and advances

Total non-serforming and doubtful loars (net of provisions)
Pgr tota!l own Fuﬂdﬁ

Rnl]gc GFHOJI pc{f‘m]ni]]g n]'ld dollbtflll oans E]'lct Df
p{o?:sicnsl PCI capitﬂ'

Rnl]gc GFHOJI pc{f‘m]ni]]g n]'ld dollbtflll oans E]'lct Df
provisicns) per total leans and advarces

Prov sivning (steck) per total non performing and doubilul
loans

Flow of provisions

Net value adjastments and find for general banking risks
(provisioning) per own funds

Net value adjastments and find for general banking risks
(provisioning) per totzl cperating income

NE‘ ‘.'ﬂlllE Rr]j']qu'l'lE"ng Hnl‘] Flnd Fnr EEHEFHI hﬂnlfing rislﬂ

[prn\'isinning) per Iﬂﬂl’li and HI‘IVGII'IEER

1. Demoand and supply (eompetitive) conditions

Intersst recelvable ser total loans and advances, treasury bills
and debt securities

Interzst pavable per amounts owed to credit institutions,
custcmers {deposits), debts evidenced by cerificate and
subordinatad liabilities

Avenge wargin on new lending

Avenge wargin on new lending 1o households

Average margin on new lending to non-bank corporations
Average rmargin on retail deposits

Owverall margin

J. RISKconcentrations

Credit graveth and sectaral cancentration
Aggregate lending

Total leanding

Loans to recidente

Loans to other MUMe

Loans to the rest of the world

Aggregate new lending

Total lending

Loans to residerts

Loans to other MUMs

Loans to the rest of the world

Lending tv non-MFI private seciurs

Total lending

Loans to residerts

Loans to other MUMs

Loans to the rest of the world

Lending te households

Lending to non-bank nor-tinancial corsorations
Lending to nen-bank “inancial corperations
Residential morigaze lending fo households
Commercial mortgage lending

Industry cxposures
Ezposure to construction
Czposure lo real estate
LCzposure to TMT
Eipusure o Tourisim
Exzposure 10 Energy
Ezposure 10 Airline
Ezposure 1o Insurance

Compesition of other assels

Aggregate fixed income securities holdings
Total

Isaned by resdents

Iszued by other MIUM:

Iszued by rest of the warld

Aggregate equity holaings
Total

Issued by res:dents

Issued by other MUMs
Issued by rest of the world

Asgf!'gl‘?'!' Is‘l.ﬂlﬁﬂf__!'dlr!f["
Tutal

Clutms vn residents
Claims on other MUNs
Claims on rest of the world

Currency and maturity stricture of domestic lending
Sharz of less than cne vear lending to non-MFIs
Sharz of lending in foreign currency

triobal credit expasures

Azgregate lending to non-bank customers

Agzgregate secunties holdings

Agzgiegate balance sheet total

Aggregate credi: equivalant of off-balance sheet items



Liguidity risk

Ratio of non-bank depesits to M2

Ratio of total loans to non-bank deposits

Share of foreign short-term liabilities

Spread between the unsecured deposit rate and EONIA swap
rate

Spread between the unsecured deposit rate and secured repo
rate

Ratio of liquid assets to total assets

Exposures of EULS to new EUmem ber countries
Aggregate gross credit exposure to central and eastern Europe

Exposures towards emerging and developing countrics
Aggregate total gross credit exposure

Aggregate gross credit exposure to Aslan countries
Aggregate gross credit exposure to Latin American countries

Market risk exposures
Value-at-risk (VaR)
Interest rate VaR
Equity VaR

Ratio of VaR to Tier 1

4. Marketassessment of risks

All bank share price index vs. all share price index
Average vield spread between bank bonds and government
bonds

Average vield spread between interbank CDs and treasury
bills

Range of spreads between bank bonds and government bonds
Number of bank rating downgrades within the observation
period

Distance to default of major EU banks

Credit default swap spreads

Range of interbank and CD rates

5. Financlal fragility

Aggregate total debt to equity ratio in the (non-bank)
corporate sector

Ratio of household total debt to househeld financial (and real)
assets

Household savings ratio

Ratio of corporate debt servicing payments to corporate net
earnings

Ratio of private households® debt servicing costs to
disposable income

Number of arrears

Number of bankrupteies

Median expected default frequencies (EDFs) for key indusiries
Basic goods and construction (BaC)

Consumer cyclicals (Cev)

Consumer non-cvclicals (CNC)

Capital goods (Cap)

Financial (Fin)

Technology and telecommunications (TMT)

Energy and utilities {(EnU)

Residual category (Oth)

6. Assetprice developments

General stock index

Eure STOXX index

US stock index

Commercial real estate prices
Residential real estate prices

7. Cyellcal and monetary conditions

Rate of real GDP growth

Rate of nominal GDP growth

Rate of growth in real aggregate investment

Rate of growth in real private consumption

Rate of growth of unemployment rate

Rate of change in M2

Rate of change in the money market interest rate (3 month)
Rate of change of long-term real interest rate (10 yr. govt.
bond)

Rate of change in the exchange rates (EUR, DKK, GBF, GRD
and SEK)

Rate of change in the consumer price index

E. Interbank markets

Share of interbank liabilities in total liabilities

Share of assets of the three banks with largest exposures
(separately for each counterparty country) vis-a-vis total
banking sector assets

Share of assets of the five banks with largest exposures
(separately for each counterparty country) vis-a-vis total
banking sector assets

Source: ECB; occasional paper No. 26 (2005)
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Type of Surveillance

Surveillance of Current
Financial Market Conditions to
Assess the Risk of Shocks

Macroprudential
Surveillance
Framework

Analysis of
Macrofinancial
Linkages

Surveillance of
Macroeconomic
Conditions

Macroeconomic and
asset price shocks

IMF’s Analytic Framework for Financial Stability

Type of Indicators

X

Conditions of nonfinancial sectors
* Corporate
* Real estate
* Household

* Financial market data
+ Early warning indicators

Credit
linkages

Y

Financial sector vulnerabilities
* Credit risk
* Market risk
* Liquidity risk

FSls monitoring
* Leverage
+ Return on equity
* Foreign exchange exposure
* Real estate prices
Structural information

Accounting

linkages

Capital adequacy (capacity of the
financial sector to absorb losses)

FSls monitoring
+ Asset quality
* Foreign exchange and
interest rate exposure
* (Access to) liquidity
+ Marker liquidity

Infermation on supervision,
financial structure, market
functioning, the safety net, and
monetary oparations

!

Examples of macrofinancial linkages

* Access to fimancing by private
sector for investment

* Wealth effect from bank deposits
at risk in a crisis

* Role of banking system in
monetary policy transmission

+ Effect on debt sustainability of
banking sector holdings of
government debt

+ Government securities held by
the financial sector

+ Capital ratio FSls
+ Return on equity FSls

Impact on
s Macroeconomic conditions
* Debt sustainability

* Interest rates, credit spreads

+ Credit to private sector
(including BIS data)

* Sector balance sheet data

* Monetary data

+ Other macroeconomic data

* Structure of private and
govermment debt

Source: IMF, Compilation Guide (2006)

+ Cost of capital

* Productivity and wage growth
s Real exchange rate

* Foreign growth

» Macroeconomic policies
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