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The objective of this paper is to develop a model which provides a measure of

stability at the single bank and at the aggregate banking system level in both

developing and transition economies.

We first analyse the determinants of single banks’ soundness and stability and we

develop a microeconomic model which predicts Moody’s )6� rating for all banks in

both developing and transition economies. We estimate a model where the

dependent variable is )6 and explicative variables are country risk and several

financial indicators accounting for a bank’s efficiency, asset quality, liquidity and

capitalisation. This model explains 73.5% of the variance of the dependent variable

and the absolute mean error is lower than one notch. We also compare this model

with a multinomial logit, a linear model performed after a factor analysis and a neural

network one; the results are all coherent and the fit is similar, thus we select the

linear model for simplicity.

By performing out of sample forecasts, we evaluate the intrinsic stability for all banks

which are not subject to a rating procedures by Moody’s and for which balance sheet

data are available. Finally, we note that systemic instability arises when the

probability of insolvency increases for a large proportion of total banking assets. We

thus aggregate the results of our out of sample forecasts at the country level, in order

to provide a broad measure for banking systems stability in both developing and

transition economies.

���,1752'8&7,21

The recent experience of a number of emerging market economies in dealing with

the crisis amplified the emphasis on the crucial relationship between sound and

stable financial systems and the pursuit of sustainable macroeconomic and structural

policies. Sound financial systems should provide for a prudent allocation of resources

and for this reason they have been traditionally regarded as a prerequisite for

economic stability; on the other side, macroeconomic instability may negatively affect

financial systems.
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In emerging and transition countries financial stability is mainly determined by

banking systems soundness. Due to the limited role capital markets play in the

allocation of resources, indeed, in those countries the backbone of the financial

sector is still made of banking institutions. For this reason, in order to evaluate overall

stability, we develop an indicator for banking system soundness.

As Downes, Marston and Otker (1999) point out “a sound banking system may be

defined as one in which most banks are solvent and are likely to remain so”.

However, it is difficult to evaluate solvency in developing and transition economies; a

bank to bank assessment should be pursued, accounting for a mixture of different

issues, related to static financial fundamentals, dynamic perspectives and non

quantifiable factors (among them managerial skills, quality of business and

ownership structure).

An interesting measure for banks’ stability is provided by Moody’s, through the Bank

Financial Strength rating ()6). The )6 rating represents Moody’s opinion of a banks

intrinsic safety and soundness and it is a well established measure of the probability

that a bank needs external support from its owners, institutions in charge or from its

business group. The main difference between the )6 rating and a more traditional

Long Term Bank Deposit one, is that in all emerging markets the latter is almost

totally determined by the risks associated to the country where the bank is localised.

The former, instead, matches considerations on country risk and quality of

supervision to indications on the main peculiarities of each bank. In this way, a better

evaluation of the intrinsic stability of each counterpart is allowed, as well as a higher

variability of ratings among banks in a single country.

However, only a limited number of banks in developing and transition economies is

subject to Moody’s rating procedures. In order to evaluate the overall banking system

stability, we thus need to develop a model which can assign a class to all banks in a

given country, reproducing Moody’s rating procedure by using only commonly

available information.

In this paper we analyse the determinants of single banks’ soundness and stability,

by developing a microeconomic model which is able to predict the Moody’s Financial

Strength rating ()6) for all banks in both developing and transition economies. We
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estimate a model where the dependent variable is )6 and explicative variables are

country risk and several financial indicators accounting for a bank’s efficiency, asset

quality, liquidity and capitalisation. This model explains 73.5% of the variance of the

dependent variable and the absolute mean error is lower than one notch.

We perform out of sample forecasts, to evaluate the intrinsic stability for all banks

which are not subject to a rating procedures by Moody’s and for which balance sheet

data are available. Finally, we note that systemic instability arises when the

probability of insolvency increases for a large proportion of total banking assets. We

thus aggregate the results of our out of sample forecasts at the country level, in order

to provide a broad measure for banking systems stability in both developing and

transition economies. In doing so, we follow the “bottom-up investigation approach”

described by Lindgren, Garcia and Saal (1996).

The paper is organised as following. After this introductory paragraph, in section two

we describe our database and sample selection procedures. In section three the

research design is presented, and different models are compared. Section four

provides out of sample forecasts for banks’ rating in developing and transition

economies and section five is a description of the main issues concerning banking

systems, performed by aggregating single banks ratings. Section six concludes.

���7+(�6$03/(�'$7$6(7

The sample dataset has been extracted from %DQNVFRSH�'DWDEDVH. We considered

Developing and Transition Economies in Latin America, South East Asia (Japan

excluded), in the ASEAN region or in Eastern Europe.

The choice of comparing banking systems in both developing and transition

economies arises from the observation that in the last few years all of them have

been interested by a process of radical restructuring and progressive liberalisation. In

Latin America the liberalisation of banking systems, matched by a period of financial

instability at the world level, leaded to many situations of crisis, which required strong

Governments’ interventions, both in terms of recapitalisation and restructuring. In

Eastern Europe, following the generalised economic liberalisation, the urge of
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developing from scratch an efficient and stable banking system has been perceived

as a priority for an effective transformation of the whole economy. In Asia, the recent

economic crisis exposed major weaknesses not just in the balance sheets and

operations of the region financial institutions, but also in the supervisory and

regulatory regimes under which they functioned. Generally speaking, although

banking systems in the three areas differ widely, as long as structural characteristics

are considered, they share some of their main problems, like the creation of an

adequate legislative background, the bad loan problem, or the urge for a

recapitalisation and a complete privatisation of banking institutions.

In order to depurate the sample from outliers like representative offices or foreign

branches, we selected banks with a Total Asset higher than 500.000 USD. We

focused on Commercial Banks, Saving Banks and Co-operative Banks, excluding

residual categories among which Islamic Banks and Central Banks.

Those criteria allowed the selection of 212 banks rated by Moody’s (68 in Latin

America, 106 in Asia and 38 in East Europe). For each bank we considered the latest

available financial ratios (end of 1998 in the most of cases) and the Long Term Bank

Deposit Country Ceiling (/7%'&&) as independent variables. Moody’s )6 represents

our dependent variable. The sample distribution over different )6 categories is

showed in Fig.1. The risky categories (form D+ to E) are those with the higher

frequency, while the safer classes are quite unpopulated.
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A Banks with exceptional intrinsic financial strength. Typically, they will be major institutions with
highly valuable and defensible business franchises, strong financial fundamentals, and a very

attractive and stable operating environment

B Banks which possess strong intrinsic financial strength. Typically, they will be important

institutions with valuable and defensible business franchises, good financial fundamentals, and
an attractive and stable operating environment.

C Banks  with good intrinsic financial strength. Typically, they will be institutions with valuable and
defensible business franchises. These banks will demonstrate either acceptable financial

fundamentals within a stable operating environment, or better than average financial
fundamentals within an unstable operating environment.

D Banks with adequate financial strength, but may be limited by one or more of the following

factors: a vulnerable or developing business franchise; weak financial fundamentals; or an
unstable operating environment.

E Banks with very weak intrinsic financial strength, requiring periodic outside support or
suggesting an eventual need for outside assistance. Such institutions may be limited by one or

more of the following factors: a business franchise of questionable value; financial

fundamentals that are seriously deficient in one or more respects; or a highly unstable
operating environment

Intermediate Categories: Where appropriate, a "+" may be appended to ratings below the "A"
category to distinguish those banks that fall into intermediate categories
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Table 1 contains some statistics relative to the selected financial ratios. We excluded

those variables with numerous missing values. We also managed outliers by limiting

them to the first and 99° percentile. This means, f.i, that if a bank records a /RDQ

/RVV� 5HVHUYH�*URVV� /RDQV� higher (lower) than 30.90 (0.32), this ratio will be

automatically bounded to the 99° (first) percentile. In addition, for the &RVW�WR�,QFRPH

UDWLR��negative values have been translated to the 99° percentile: those cases refer to

negative interest margins.

The /7%'&& has been converted in numerical value according to Table 2. The same

table shows the translation for the target variable.

7$%/(�����6(/(&7('�),1$1&,$/�5$7,26

'HVFULSWLRQ &2'( 180� 0$; 0($1 0,1� ��3(5& ��3(5&

$VVHW�4XDOLW\

Loan Loss Reserve / Gross Loans A01 189 39.50 6.42 0.00 30.90 0.32

Loan Loss Prov / Net Int Rev A02 187 536.35 45.15 -557.64 502.01 -314.79

/HYHUDJH

Equity / Total Assets C03 212 51.75 8.35 -11.09 21.81 -2.26

Equity / Net Loans C04 211 983.15 24.75 -19.97 129.34 -2.51

Equity / Cust & ST Funding C05 212 316.60 12.19 -10.42 45.06 -2.26

Equity / Liabilities C06 212 107.25 9.68 -10.03 27.89 -2.20

3URGXFWLYLW\

Net Interest Margin P01 211 28.33 4.75 -7.97 25.67 -1.86

Net Int Rev / Avg Assets P02 211 19.10 4.02 -5.66 18.75 -1.74

Oth Op Inc / Avg Assets P03 211 20.58 1.93 -8.96 12.00 -1.33

Non Int Exp / Avg Assets P04 208 24.27 5.86 0.40 19.34 0.81

Non Op Items & Taxes / Avg Ast P06 206 32.12 0.01 -7.69 7.22 -2.92

Return on Average Assets (ROAA) P07 211 12.94 0.18 -30.74 5.49 -15.39

Return on Average Equity (ROAE) P08 209 680.19 0.10 -898.42 57.94 -314.69

Cost to Income Ratio P12 207 435.29 66.85 -252.38 257.35 -37.67

/LTXLGLW\

Net Loans / Total Assets L02 212 90.79 52.50 0.02 86.09 4.94

Net Loans /Customer & ST Funding L03 212 511.99 68.97 0.03 154.07 5.96

Log Equity LT2 212 16.92 13.84 . 15.35 9.49
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7$%/(�����&219(56,21�2)�022'<
6�/7�%$1.
'(326,7�$1'�),1$1&,$/�675(1*7+

/7%'&& )6

1 Aaa 1 A

2 Aa1 2 B+

3 Aa2 3 B

4 Aa3 4 C+

5 A1 5 C

6 A2 6 D+

7 A3 7 D

8 Baa1 8 E+

9 Baa2 9 E

10 Baa3

11 Ba1

12 Ba2

13 Ba3

14 B1

15 B2

16 B3

17 Caa1

18 Caa2

19 Caa3

20 Ca

21 C

22 D

���7+(�5(6($5&+�'(6,*1

In order to estimate )6 as function of financial ratios and country risk, we tested

different models. In particular we first performed a Principal Component Analysis in

order to reduce the number of dependent variable to few uncorrelated factors.

Despite other experiments (Poon, Firth and Fungi (1999)) have been proved to be

efficient, we were not able to assign a specific meaning to all selected components.

We thus perform a linear regression and a logit regression on financial ratios chosen

by a quasi-stepwise selection.
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We also included in our analysis some dummy variables, in order to consider

structural differences among banking systems which let some banks of a specific

region to be systematically riskier (or less risky) than others. In particular, we

introduced a dummy for Latin America, to account for improvements in banking

structure, supervision and regulation due to the strong restructuring process1, which

followed a period of repeated economic crisis in the Eighties and early Nineties. In

this contest we also differentiate for the Mexican and Chilean Institutions. As far as

Chile is considered, we account for the higher development of its banking system,

which could be a sign of the degree of confidence of clients. This country has the

highest level of bank intermediation in Latin America, once Panama and other small

countries in the Caribbean area are excluded (the number of per capita current

accounts equals 0.9).

In South East Asia, we distinguished for Honk Kong, Singapore and Indonesia. The

first two banking systems are well developed and regulated; the ratio of deposits over

GDP is higher than 100% (173% in Hong Kong and 107% in Singapore in 1998),

thus signalling a high perceived confidence on banking institutions. Moreover, Levin

(1999), by distinguishing financially developed and financially underdeveloped

countries, classifies Hong Kong and Singapore in the first group, together with OECD

countries. The banking system in Indonesia, instead, has been hit particularly

strongly by the crisis. For the same reason we introduced a dummy for Russian

Banks.

����35,1&,3$/�&20321(17�$1$/<6,6

Principal Component Analysis (PCA) is often used to reduce the dimensionality of

complex systems and to individuate those (groups of) variables that tend to “move”

together. In our case, PCA can help understand if there exist some factors which

condense the information on some financial aspects: asset quality, leverage,

profitability and liquidity.

                                                            
�� 3DUWLFXODUO\� UHOHYDQW� KDYH� EHHQ� LPSURYHPHQWV� FRQFHUQLQJ� HQIRUFHPHQW� RI� EDQNLQJ

VXSHUYLVLRQ��LQGHSHQGHQFH�IURP�WKH�*RYHUQPHQW�DQG�WKH�RSHQLQJ�WR�IRUHLJQ�FRPSHWLWLRQ�

ZKLFK�SXW�SHHU�SUHVVXUH�RQ�ORFDO�EDQNV�
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We performed a PCA on our sample data and we considered the first 4 components.

The first component explains the 28.4% of the total variance, while the other three

around the 15% each (for an overall of 71.5%). In order to assign a meaning to those

factors, it’s necessary to examine the weights of each variable. From table 3 we can

see how it’s difficult to infer a clear and unique meaning for the factors. The first

component could be interpreted as “FDSLWDOL]DWLRQ´��the second one as�³ULVN�LQ�FUHGLW

DFWLYLWLHV´�and the third one as “SURGXFWLYLW\´, while the meaning of the fourth seems

to be fuzzy.

7$%/(������35,1&,3$/�&20321(176�$1$/<6,6

PRIN1 PRIN2 PRIN3 PRIN4

A01 Loan Loss Reserve / Gross Loans 0.0415 0.4609 0.1409 0.0729

A02 Loan Loss Prov / Net Int Rev -0.0890 0.0724 0.1224 0.2537

C03 Equity / Total Assets 0.3941 -0.0119 -0.1581 0.3057

C04 Equity / Net Loans 0.2985 0.3236 -0.2278 0.0504

C05 Equity / Cust & ST Funding 0.3750 0.0603 -0.1229 0.3608

C06 Equity / Liabilities 0.3906 0.0041 -0.1500 0.3238

P01 Net Interest Margin 0.2989 -0.1160 0.4347 -0.1604

P02 Net Int Rev / Avg Assets 0.3088 -0.1264 0.4241 -0.1460

P03 Oth Op Inc / Avg Assets 0.2101 0.0862 0.1916 -0.0748

P04 Non Int Exp / Avg Assets 0.1150 0.1570 0.5840 0.0957

P06 Non Op Items & Taxes / Avg Ast -0.1020 0.1401 -0.0450 -0.0088

P07 Return Average Assets (ROAA) 0.2849 -0.2053 -0.1330 -0.3194

P08 Return on Average Equity (ROAE) 0.2127 -0.2458 -0.1033 -0.3644

P12 Cost to Income Ratio -0.2082 0.3337 0.2016 0.1228

L02 Net Loans / Total Assets -0.1548 -0.4440 0.1389 0.3463

L03 Net Loans/Customer& ST Funding -0.0811 -0.4261 0.1176 0.4094

We tried to run linear and logistic regression with these factors, but the results proved

to be worst than those obtained using the quasi-stepwise selected ratios.

����7+(�/,1($5�02'(/

The linear regression has been performed in two step. In the first step we selected a

set of financial ratios via stepwise selection. Then we estimate the model with the
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selected ratios. The results of the two regressions where slightly different as the

distribution of missing values through input variables was different. Then we

excluded variables which appeared statistically and economically redundant and we

get the final model (table 4).

This model includes the log of the 7RWDO� (TXLW\ (LT2) and the (TXLW\�7RWDO� $VVHWV

(C03). Those variables give a proxy of the bank capitalisation and the adequacy to

prudential standards. As asset quality indicator we considered the /RDQ� /RVV

5HVHUYH�*URVV�/RDQV (A01). The expected relation between this ratio and the )6 is

positive: banks with a riskier portfolio are hedged by high capital reserves2.

The &RVW�WR�,QFRPH�UDWLR (P12) has been selected as efficiency indicator: a high cost

to income is associated with inefficiency and then with a greater risk.

As liquidity indicator, we selected the 1HW�/RDQV�7RWDO�$VVHWV (L02). A high value for

this indicator is generally associated with a greater risk. In fact, as the considered

banks operate in unstable economic environments, a strong exposition could be

associated with an imprudent capital allocation.

In general, the model explains the 73.52% of the total variance. The mean absolute

error is fairly less than a sub class in the )6 scale (0.59). Only in the 4% of the cases

the error is higher than one class, but those outliers refer to banks characterised by

extraordinary events.

Results confirm the “economic” priors above mentioned (Table 4). Also the dummies

we introduced for different regions/countries have the expected sign. In particular,

banking systems in Hong Kong, Singapore and Chile appear to be more stable,

compared to the others. All else equal, banks localised in Hong Kong get an extra

                                                            
�� $�SRWHQWLDO�VRXUFH�RI�GLVWRUWLRQ� LV�GXH� WR�GLIIHUHQFHV� LQ�FUHGLW�FODVVLILFDWLRQ� UXOHV� LQ� ORDQ

ORVV� SURYLVLRQV�� GXH� WR� WKH� IDFW� WKDW� PRVW� FRXQWULHV� GR� QRW� IROORZ� EHVW� LQWHUQDWLRQDO

VWDQGDUGV��+RZHYHU��ZH�IRXQG�RXW�WKDW�WKH�ORDQ�ORVV�UHVHUYH�UDWLR�LV�OHVV�VHQVLWLYH�WR�WKLV

SUREOHP�WKDQ�WKH�ORDQ�ORVV�RYHU�JURVV�ORDQV�UDWLR�
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notch, banks in Singapore get on average three notches, while those in Chile two3 (a

whole class). On the other side, banks in Russia and Indonesia are systematically

more risky and they get respectively two and one notches less than all equal banks

classified in other countries.

7$%/(�����/,1($5�5(*5(66,21�02'(/�

9DULDEOH 'HVFULSWLRQ (VW� (UURU 7�IRU�+���3DU � 3URE�!�_7_

INTERCEPT Intercept 6.7463 0.9080 7.4290 0.0001

DUMHK Hong Kong -1.0827 0.2884 -3.7540 0.0002

DUMSG Singapore -2.7031 0.5259 -5.1400 0.0001

DUMRU Russia 2.0331 0.4142 4.9080 0.0001

DUMCH Chile -1.5922 0.3483 -4.5710 0.0001

DUMID Indonesia 0.9974 0.3666 2.7210 0.0072

DUMMX Mexico 0.6715 0.3451 1.9460 0.0534

RATCOUN2 LTBDCC 0.0563 0.0224 2.5190 0.0127

LA Latin America -0.8033 0.1885 -4.2610 0.0001

LT2 Log Equity - -1.7640 0.0796

A01 Loan Loss Res./G. Loans + 5.4830 0.0001

C03 Equity/Total Assets - -4.6880 0.0001

P12 Cost to Income Ratio + 2.4450 0.0155

L02 Net Loans/Total Assets + 4.8280 0.0001

����7+(�/2*,7�5(*5(66,21

As comparison with the linear model, we also developed a logistic regression. Also in

this case we first perform a stepwise selection and a new estimation with the most

significant variables. The only difference we notice refers to dummies for Russia and

Indonesia, no more significant in the logistic regression.

                                                            
�� :KHQ�WKH�&KLOHDQ�EDQNLQJ�V\VWHP�LV�FRQVLGHUHG��WKH�&KLOH�GXPP\�VKRXOG�EH�VXPPHG�WR

WKH�/DWLQ�$PHULFD�GXPP\�

�� &RHIILFLHQWV�IRU�H[SOLFDWLYH�YDULDEOHV�DUH�FULSWDWHG�



˝

14

Differently from the linear model, the logistic procedure gives a result in terms of

probability that a bank belongs to a certain )6 class. In order to pass from those

probabilities to a value in the interval [3,9] it’s possible to multiply those (marginal)

probabilities for the classes they refer to:

6� ��L�SL⋅/L

S = score ; L = class (from 3 to 9)

SL� �3L�����3L 3L� �H
�\L����H�\L� \L� �OQ�3L������3L���

Tables 5 reports the results for the logistic regression. In general, this model is quite

similar to the linear regression. It is slightly less precise as it explains the 71% of the

total variability and the mean absolute error is 0.66 compared to 0.59 of the

alternative model. The coefficients for the independent have the expected signs.

7$%/(������/2*,67,&�5(*5(66,21

9DULDEOH (VWLPDWH (UURU :DOG�&KL�6TXDUH 3U�!�&KL�6TXDUH

1 Intercept 1 -2.8820 2.2052 1.7081 0.1912

2 Intercept 2 -1.2841 2.1901 0.3438 0.5577

3 Intercept 3 0.7782 2.1914 0.1261 0.7225

4 Intercept 4 3.1638 2.2219 2.0275 0.1545

5 Intercept 5 5.1890 2.2429 5.3527 0.0207

6 Intercept 6 7.2923 2.3162 9.9120 0.0016

RATCOUN2 LTBDCC 0.2842 0.0451 39.6931 0.0001

DUMHK Hong Kong -2.0291 0.7058 8.2655 0.0040

DUMSG Singapore -5.1099 1.5067 11.5024 0.0007

DUMCH Chile -2.3984 0.8190 8.5756 0.0034

DUMMX Mexico 1.9980 0.7817 6.5329 0.0106

LA Latin America -0.3832 0.1532 6.2610 0.0123

LT2 Log Equity - 48.2381 0.0001

BA01 Loan Loss R./G. Loans + 16.0386 0.0001

BC03 Equity/T. Assets - 13.2233 0.0003

BP12 Cost to Income Ratio + 4.0818 0.0433

BL02 Net Loans/TotAssets + 20.2568 0.0001
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����1(85$/�02'(/

In the recent past, Neural Networks (NNs) have been applied to several fields in

finance. In particular, this approach has been successfully applied to bankruptcy

prediction (f.i. Babro and Laitinen (1996)) and Corporate bond rating forecast (f.i.

Moody and Utans (1992)).

As other approaches do, NNs estimate weights linking some input variables to a

target value, that in our case is represented by Moody’s )6� In general, NNs attempt

to reply the biological learning and recognition process. For this reason, they are

structured in some layers of neurons. The first layer is the one in contact with the

external environment. His function is to receive, process and transmit elaborated

information to the hidden layer, which reprocesses those inputs for the output layer.

In our case we use supervisioned NN. This kind of NNs learns on examples whose

result is known, and tries to reply the mechanism which transforms input variables in

target values. During the training phase, weights connecting different layers are

modified in order to minimize the difference between the NN output and the target

value. Once this error is sufficiently low, the training process is stopped and the

model is ready to be tested on new observations.

In our case, we use a simple Multilayer Perceptron with 13 inputs (the one selected

for the linear model), 7 neurons in the hidden layer and 1 output. In order to avoid

some overfitting issues (a model which perfectly classifies banks on which has been

trained, but that is not able to recognize new cases) we stopped the training process

before the cross-validation error increased.

In the case of NN it is not possible to directly compute the weights of each input on

the output. Is it instead possible to infer the partial derivative of each input on the

target variable (Table 5).
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7$%/(������1(85$/�02'(/

&RGH 'HVFULSWLRQ 6HQVLWLYLW\

DUMHK Hong Kong -0.524686

DUMSG Singapore -1.766070

DUMRU Russia 1.396058

DUMCH Chile -0.630105

DUMID Indonesia 0.892335

DUMMX Mexico -1.245049

RATCOUN2 LTBDCC 0.014086

LA Latin America -0.624831

LT2 Log Equity -0.338576

A01 Loan Loss Res./G. Loans 0.24251

C03 Equity/Total Assets -0.072137

P12 Cost to Income Ratio 0.09424

L02 Net Loans/Total Assets 0.001407

All the financial ratios have the expected sign for sensitivities. The only exception

compared to the linear model is represented by the dummy Mexico, which partial

derivative is negative.

The fit of the neural model is quite good. The R-square is 76.65% and the mean

absolute error is 0.58. Table 6 resumes the results of tested models.

7$%/(�����6800$5<�),7�)25�7(67('�02'(/6

R-Squared MAE

Linear 73.52% 0.59

Logistic 71.50% 0.66

Neural 76.65% 0.58

���287�2)�6$03/(�)25(&$67

The linear model estimated has been used in order to generate out of sample

forecasts and thus to give a rating to all banks, which are not subject to Moody’s

assignment and for which balance sheet data are available.



˝

17

Some peculiarities should be noted. First of all, our scoring procedure is coherent

with Moody’s )6 ratings and offers a quick evaluation of the intrinsic soundness and

stability of a single bank. It evaluates the probability that a bank needs external

assistance, however it is not provided a measure for the likeliness of such an

external support, and thus it is not possible to obtain the bank’s default probability5.

Moreover, forecasted ratings are exclusively based on an evaluation of a bank

financial fundamentals and of the risks associated to its operating environment. No

assessment is made on other relevant issues, like the quality of management, new

business opportunities or ownership structure. Users interested in a comprehensive

evaluation of each bank stability should integrate our results with specific evaluations

on those issues.

Finally, it is important to note that potentially we have a sample selection bias, in that

those banks which are subject to a rating procedure are usually the largest in each

country. However, as previously mentioned, our objective is to evaluate the intrinsic

stability of a bank and this measure should not be sensible to the bank’s dimension.

The sample selection problem would be much more relevant in case of an estimation

of the probability of default. In such a situation, indeed, a measure of the probability

of an external intervention in terms of recapitalisation is required and this measure is

extremely sensible to banks size, due to the existence of strong political pressures.

The database we use, Bankscope, allows us to cover on average 90% of the whole

world banking activities. Graph. 2 shows the number of banks included for each

country considered. Due to the high concentration which characterises the analysed

banking systems and due to the fact that all the largest banks in each country are

included in the database, we have an immediate perception of the potential coverage

level of our analysis.
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Graph 3 presents the distribution of forecasted and Moody’s assigned ratings for all

banks localised in a sub-sample of the most relevant developing and transition

economies for which 1998 balance sheet data were available6. We excluded Poland

and India, due to the lack of relevant information concerning the loan loss reserve

ratio.

                                                            
�� )RUHFDVWV�DUH�SRWHQWLDOO\�DYDLODEOH�IRU�EDQNV�LQ�DOO�GHYHORSLQJ�DQG�WUDQVLWLRQ�HFRQRPLHV�IRU

ZKLFK� EDODQFH� VKHHW� GDWD� DUH� SURYLGHG�� KRZHYHU�� IRU� GHVFULSWLYH� UHDVRQV�� ZH� RQO\

UHSURGXFH�GDWD� IRU�D�VXE�VDPSOH�RI� UHOHYDQW�FRXQWULHV�� ,Q�SDUWLFXODU��ZH�FRQVLGHU�%UD]LO�

$UJHQWLQD��&KLOH��&KLQD��&RORPELD�� WKH�&]HFK�5HSXEOLF��(VWRQLD��+RQJ�.RQJ��+XQJDU\�

,QGRQHVLD�� .RUHD�� /DWYLD�� /LWKXDQLD�� 0DOD\VLD�� 0H[LFR�� 3HUX�� 3KLOLSSLQHV�� 5RPDQLD�

6LQJDSRUH��6ORYDNLD��6ORYHQLD��7DLZDQ��7KDLODQG�DQG�9HQH]XHOD�
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By focusing on the distribution of forecasted ratings, we note that most of the banks

are classified in the D+ and D classes, which account for banks with an adequate

financial strength, but limited by external deficiencies. 16% of the observations fall in

the two most risky classes (E+ and E), while only 5% of the considered banks have

been classified as B or C+. Compared to the distribution of Moody’s assigned ratings

to banks localised in the sub-sample of countries analysed, we observe a lower

concentration in the two most risky classes. This can be a problem of the database,

linked to the fact that collection of balance sheet data is mainly based on voluntary

provided balance sheets. Banks with insolvency problems tend to delay, or even

avoid, the provisioning of their balance sheet information, thus those banks are not

accounted for in our rating procedure. On the contrary, rating agencies provide their

score in any situation.
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In order to assess each banking system soundness, we follow a “bottom-up

approach”, highlighted by Lindgren, Garcia and Saal (1996). We assume that

systemic stability problems arise when insolvency becomes relevant for a significant

share of total banking assets. We thus perform a weighted average, at the country

level, of all single bank ratings estimated above, using each bank total asset as a

weight. In this way we account for the different impact that large and small institutions

have on the overall banking systems fragility.

Graph 4 presents a rating for each banking system, in both developing and transition

economies. This rating provides a measure of intrinsic stability of the banking

system, accounting for a considerable number of banks, both large and small; it thus

offers a wider coverage in assessing risks connected to different banking systems,

compared to those indicators which only analyse officially rated banks. However, as

previously mentioned, this is not a measure for the probability of insolvency, due to

the fact that no evaluation is provided concerning the likelihood of external

recapitalisations or interventions. Moreover, this is mainly an ex post measure, which

does not account for forecasts concerning future balance sheet or macroeconomic

developments.

The high instability of the banking system in Indonesia appears immediately; the

1997 crisis had an extremely strong impact on the banking system of this country,

due to the low quality of regulation and supervision activities and to previously

covered deficiencies of the structural environment. The rescue process of the

Indonesian banking system is developing slowly. Seven large private banks have

been already recapitalised to an interim 4% capital adequacy ratio, four state banks

have been merged and wait for restructuring actions, while intervention is still

necessary on the remaining three state banks and the 12 banks which have been

taken over by the Indonesian Bank Restructuring Agency. Reflecting a generalised

unsoundness of the system and delays in the restructuring process, all Indonesian

banks have been assigned to the E class.
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The Thai and the Korean banking systems have been rated E+; although the impact

of the crisis has been really strong also in those countries and most of the banks
needed recapitalisation measures, effective restructuring interventions have been
applied and positive results are already detected. In Korea five banks have been
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closed as a consequence of the crisis and recapitalisation measures were applied on
all other banks. However, concerns persist in terms of future developments of the

loan loss aggregate, mainly due to the fact that the enterprise restructuring program
is still underway. Also in Thailand the restructuring process of the banking sector is in
place and six private banks now meet capital adequacy requirements. Four other

banks (two of which arise from the merge of 12 previous operating institutions) are
currently receiving external assistance. It should be noted that the weighted average
of the rating assigned by Moody’s to monitored Korean banks is slightly higher than

our assigned rating. This result is in line with Bongini, Ferri and So Kang (1999),
which shows that national-wide banks in the country are more risky than small
regional insitutions; our rating at the banking system level, in fact, adds information

precisely on those small and medium sized banks.

A problematic situation, with an aggregate rating equal to E+, characterises the
banking system in Slovakia, as a consequence of delays in the privatisation process

and not effective corporate governance. Moreover, the situation in this country could
be even more serious, if one considers that interbank lending is relevant (accounting
for 24% of total banking assets) thus revealing the potential for contagion effects, in

case of a single bank insolvency.

Several banking systems in all the three areas have been classified in a D risk class,
which accounts for banks with adequate financial strength, but which may be limited

by one or more of the following factors: a vulnerable or developing business
franchise, weak financial fundamentals, or an unstable operating environment. In
Asia, banks from Taiwan, the Philippines, from Malaysia and China have been

classified as D; in Eastern Europe banks from Latvia, Lithuania, Romania and from
the Czech Republic and in Latin America those from Peru, Mexico and Brazil. All of
those banking systems are characterised by an instable situation, although

insolvency is not an immediate risk for their banks.

It should be noted that a system evaluation based only on those ratings directly
provided by Moody’s7, would have classified Slovenia, the Philippines and Peru, as

D+, thus underestimating risks. With our procedure, instead, we consider a wider
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number of banks in each country, thus providing a more comprehensive picture of
the overall stability, considering the risks associated to medium and small banks.

Similar considerations can be related to the rating of banking systems in Colombia,
Taiwan, Chile and Hong Kong. On the opposite side, no banking system is shifted to
a lower risk class, by using our computed rating.

Finally, the least risky banking system in the area is Singapore. Although it has been
partially affected by the economic downturn of the last year, this system seems to be
extremely well regulated and supervision is quite effective.

This quick analysis utilises our rating procedure to assess each banking system
stability. It is an ex post analysis, which describes past trends, without making
assessment on future developments. However, ratings, and more generally stability

indicators, are widely used to support investment decisions, thus a forward looking
approach should be preferred.

If this is the intention, a probability of external intervention requirement should be

associated to each bank and thus aggregation, through a weighted average, should
be performed in order to obtain a risk of insolvency for the banking system. By
following this methodology, however, it is implicitly assumed that no contagion effect

is possible among different banks in the same country. The probability of external
recapitalisations at the country level, indeed, is assumed to depend directly on each
bank soundness, while the correlation among probabilities of insolvency for different

banks (thus probability of contagion among banks) is fixed to zero8.

In order to highlight the costs of such an assumption for our analysis, a quick
reference to the contagion problem should be addressed. The theoretical literature

has widely analysed the problem of contagion among banks9. Following a narrow
                                                            
�� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKH� FRUUHODWLRQ� SUREOHP� DPRQJ� SUREDELOLWLHV� RI� GHIDXOW� RI

GLIIHUHQW� EDQNV�DULVHV�RQO\�ZKHQ� WKH� UDWLQJ� LV� XVHG� WR� HYDOXDWH� WKH� IXWXUH� SUREDELOLW\� RI

GHIDXOW� RI� WKH� V\VWHP�� ,Q� DQ� H[�SRVW� DQDO\VLV�� LQVWHDG�� DOO� LQIRUPDWLRQ� FRQFHUQLQJ� RWKHU

EDQNV�VRXQGQHVV�LV�DOUHDG\�FRQVLGHUHG�LQ�WKH�EDQN�EDODQFH�VKHHW��YLD�WKH�HYDOXDWLRQ�RI

FUHGLW�TXDOLW\�

�� )RU�DQ�H[KDXVWLYH�UHYLHZ�RI�WKH�OLWHUDWXUH��VHH�&DUOHWWL��������
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definition, a systemic crisis occurs when an idiosyncratic shock to a single institution
propagates through the system causing a chain of subsequent failures. Two main

contagion channel may be identified: an information channel (contagion run) and a
credit channel (domino run). The first channel works through depositors confidence
on the banking system; following a run into a particular bank, indeed, depositors may

decide to withdraw their funds from other institutions. The credit channel, instead,
works through both interbank and payment systems. A domino run, indeed, may
occur when banks linked to a failed institution via the interbank market10, suffer for

liquidity or insolvency problems.

By bearing these results in mind, our assumption of a null correlation among the
probability of insolvency of different banks could be partially justified when contagion

among banks is limited, i.e. when both the information and the credit channels are
ineffective. The theoretical literature has widely analysed possible policy responses
to both contagion and domino runs, highlighting benefits and possible costs in terms

on wrong incentives generated. In this paper, however, we do not consider the
problem of optimal regulation and we note that, empirically speaking, a number of
regulatory and institutional features may reduce the intensity of contagion. In

particular, well designed depositors guarantee schemes should reduce the probability
of a contagion run, by reducing the cost of bank failure for depositors, while the
existence of selective lender of last resort and rescue policies, as well as a limited

role of interbank relations, should reduce the likelihood of a domino run.

Table 7 presents the main issues concerning deposit guarantee schemes and lender
of last resort interventions in place in the main developing and transition economies.

All countries analysed have an effective protection scheme; most of the analysed
measures mainly focus on small depositors and do not assure interbank deposits.
Moreover, official interventions to rescue insolvent banks regarded those institutions

highly interrelated to the overall economic system. Generally speaking, the partial
and selective coverage of both insurance schemes and lender of last resource
activities reduce the likelihood of runs, avoiding the creation of wrong incentives.
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&RXQWU\ 'HSRVLW�SURWHFWLRQ�VFKHPH /HQGHU�RI�ODVW�UHVRXUFH�DQG

UHFDSLWDOLVDWLRQ

China Informal stated policy of protecting the
interest of depositors; more formal
system for medium and small-sized
deposit-taking financial institutions

India Deposit insurance and Credit Guarantee
Corporation since 1962

Government recapitalisation for some State
Owned Banks

Hong Kong No formal scheme is in place, but since
1995 small depositors receive priority
payment

Liquidity support by Exchange Fund;
Government bought three banks as a rescue
measure

Indonesia Informal promise of guarantee since
January 1998, formal scheme under
study

Liquidity support by Central Bank and
support via Bank Restructuring Agency for
insolvency

Korea Korea Deposit Insurance Corporation
since 1996

Liquidity support by Central bank.
Government and  Deposit Insurance Fund
support for insolvency

Malaysia No protection in place Special agency (Danamodal) for insolvency
Philippines Philippines Deposit Insurance

Corporation
Central Bank provides emergency advances
to prevent liquidity problems

Singapore No protection in place
Thailand Financial Institution Development Fund Ministry of Finance for insolvency and

Financial Institution Development Fund for
illiquidity problems

Argentina FGD (deposit insurance fund for
financial institutions) since 1995

Brazil Credit Guarantee Fund for financial
institutions

Lender of Last resort by Central Bank

Chile State deposit system for time deposits;
demand deposits are fully guaranteed
by the central bank

Central Bank, both for liquidity and
insolvency problems

Colombia Guarantee Fund for Financial
Institutions since 1985

Central Bank for liquidity and Deposit
Insurance Fund for insolvency

Mexico New guarantee scheme since January
1999 with limited guarantee (under the
previous full guarantee)

Deposit Insurance Fund

Peru Insurance Deposit Fund since 1991 Lender of Last resort by Central Bank
Venezuela Bank Deposit Guarantee and Protection

Fund since 1985
Deposit Insurance Fund rescued three
banks

Czech
Republic

Deposit Insurance Fund since 1994 Lender of Last resort by Central Bank

Hungary National Deposit Insurance Fund, since
1993

For liquidity problems banks are excused for
reserve requirements and massive
interventions in terms of recapitalisation

Poland Banking Guarantee Fund since 1995 Central Bank interventions for both liquidity
and insolvency problems

6RXUFH��+DZNLQV�DQG�7XUQHU���������SS����������DQG����
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Graph 5 shows the existing interrelations among different banks at the country level

for all the developing and transition economies we consider; in particular, the ratio

between interbank exposure and total banking system assets has been provided. It is

immediate to note that interbank relations are fairly limited in most of the analysed

countries. In particular, Latin American economies appear to be the least exposed to

bank instability contagion problems. East European countries tend to present higher

interrelations among banks; in particular, the banking system of the Czech Republic

is the one with the highest ratio among all those considered. Even in Asia, where the

1997 crisis has been particularly sever, interrelations among banks are controlled,

with the single exception of Singapore, which however is characterised by a well

developed interbank market11.
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We should however note that other forms of contagion among banks can be relevant

in developing and transition economies. In particular, relevant cross-shareholdings

among banks can produce domino effects, affecting the overall system stability;

contagion can also spread across-banks indirectly, via the real sector12 or via

securities markets13. Moreover, a systemic crisis may arise from an aggregate shock

which affects all banks at the same time; such an event should however influence

each bank probability of default, rather than contagion probability. Finally, contagion

may arise from international bank exposure.

Generally speaking, the evidence presented shows that direct contagion among

banks in developing and transition economies can be considered limited, mainly due

to regulatory and institutional practices which protect depositors and support

insolvent banks14. For this reason, although our assumption of a null correlation

among probability of bank insolvency is strong, we should not pay a too a high cost

by using our banking system stability measure. As future development, however, it

should be computed a “portfolio based” measure of risk, which directly considers

correlation between rating classes. This is possible only if Moody’s provides a

correlation matrix for external intervention probabilities for FS rating, as it does for

Bond ratings. In this case it would be possible to apply procedures like Credit

Metrics, in order to evaluate the risk for a specific region.

                                                            
��� 7KLV� LQGLUHFW�FRQWDJLRQ�HIIHFW� KDV�EHHQ�SDUWLFXODUO\� UHOHYDQW� LQ�(DVW�(XURSHDQ�FRXQWULHV

GXULQJ�WKH�WUDQVLWLRQ�SURFHVV�

��� :HOOHU� H�0RU]XFK� ������� VKRZ� WKDW� WKH� UHDFWLRQ� DELOLW\� RI� (DVW� (XURSHDQ� EDQNV� WR� WKH

FULVLV� FRPSDUHG� WR� $VLDWLF� RQHV� KDV� EHHQ� GHWHUPLQHG� E\� WZR� GLIIHUHQW� LVVXHV�� PRUH

VWULQJHQW�FUHGLW�SROLFLHV�DQG�D�ORZHU�GHYHORSPHQW�RI�VHFXULWLHV�PDUNHWV�

��� $OWKRXJK� WKHRUHWLFDO� PRGHOV� SUHGLFW� WKDW� ZURQJ� LQFHQWLYHV� JHQHUDWHG� E\� JXDUDQWHH

VFKHPHV�DQG�RIILFLDO�UHVFXH�LQWHUYHQWLRQV�DOORZ�WKH�SHUVLVWHQFH�RI�D�ULVN�RI�UXQV��HPSLULFDO

HYLGHQFH�VXJJHVWV�WKDW�GLUHFW�FRQWDJLRQ��LQ�WKH�SUHVHQFH�RI�VXFK�UHJXODWRU\�IHDWXUHV�KDV

EHHQ�UDUH�
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In this paper we analyse the determinants of single banks’ soundness and stability;

we develop a microeconomic model which predicts Moody’s )6�rating for all banks in

both developing and transition economies. We estimate a model where the

dependent variable is )6 and explicative variables are country risk and several

financial indicators accounting for a bank’s efficiency, asset quality, liquidity and

capitalisation. This model explains 73.5% of the variance of the dependent variable

and the absolute mean error is lower than one notch.

By performing out of sample forecasts, we evaluate the intrinsic stability for all banks

which are not subject to a rating procedures by Moody’s and for which balance sheet

data are available. Finally, we note that systemic instability arises when the

probability of insolvency increases for a large proportion of total banking assets. We

thus aggregate the results of our out of sample forecasts at the country level, in order

to provide a broad measure for banking systems stability in both developing and

transition economies.
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