



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































What 1is clear from the evidence presented iz that the
two largest economic conglomerates controlled the two
largest banks of the system (Chile and santiago). Moreover,
those banks associated with the economic conglomerates were
liguidated or intervened in order to be merged or sold
later. For instance, we saw in chapter 3 that Hipotecario de
Chile and Unido de Fomento were ligquidated, whilst Chile,
Santiago, Colocadora Nacional, Concepcion, and Internacional
were intervened in 1983. The list of problem banks was also
larger as it included those financial entities which were

forced to sell a mounting stock of non-performing loans.

The increasing concentration of credit among three large
banks and the ownership and control of these institutions by
large economic conglomerates meant a substantial
concentration of loan portfolios among their own affiliates

and a significant rise in the stock of nonperforming and

risky loans. Table 2c shows the magnitude of the 1loan
concentration and the problem of "related portfolios" 1in
Chile.

Before we examine the evidence, it should be stressed
that the identification and measurement of related
portfolios is far from being a simple problem. In theory, a
related portfolio problem may arise from an ownership or
managerial interrelationship. In the former, a debtor can be
a bank's stockholder and/or a partner/shareholder of a

commercial firm which in turn ownes the bank's shares. In
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other words, the relationship can be direct or through third
parties, whereas in the latter, the link relates directors,

managers, and adviser with the bank itself.

In practice however, several possible 1links can be
established by 1individuals, commercial firms, and other
entities which will make a precise definition a difficult
task. The Superintendency of Banks had introduced a more
practical definition which considers the existence of a
"pressumed" 1link between the bank and the debtor. They
defined a pressumed link whenever there appears to be a

bank's preferential treatment toward certain borrowers.

Once we have a working definition of those individuals
and/or entities which are related to a specific banking
firm, we are able to measure the magnitude of the related

portfolio concentration.

There are three important observations from the data of
table 2c. Firstly, the two largest banks in Chile exhibit
the largest credit concentration among their affiliates. For
instance, Banco de Santiago and Banco Chile had 42.3% and
18.6% of their total loans as related portfolios during
December 1982 respectively. These figures are even higher
and more meaningful with respect to capital and reserves,
reaching four and three times the banks' capital. The stock

of related portfolio worsened in 1983 as the authorities
uncovered more information about the quality and structure

of the banks' loan portfolios.
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Table 8.2c Credit Concentration With Banks' Affilates.

— e - e v —— i — . M— - — - — o — e — = —— - -
-——— v - —— . W= . — e i M A e A = e - — o -

Santiago(CL) 42.3 45.8 47.8 413.5
Colocadora Nac(CL) 23.8 24.4 24.2 321.2
Chile(CL,V) 18.6 19.7 17.8 300.3
Hipotecario Fo(CL) 18.5 18.9 19.8 335.0
Internacional 22.8 25.9 20.5 164.6
Average 25.2 27.0 26.0 306.9
Non-Intervened Banks

Nacional 25.7 30.1 27.5 252.6
Sud Americano(V,L) 14.8 16.2 18.1 226.3
Edwards 14.9 15.4 14.4 232.8
Credito(Y) 11.9 12.0 12.1 166.5
Concepcion(o) 12.2 12.0 12.0 146.7
O*Higgins 9.1 8.9 12.1 94.6
Osorno 5.6 5.9 9.4 56.3
BICE(M) 4.0 5.5 4.2 49.2
Trabajo(E) 1.6 1.9 3.3 22.3
Average 11.0 12.0 12.6 138.6

Source: SIBF, Informacion Financiera, Various Issues.

Secondly, banks with the largest credit concentrations
were owned by single economic conglomerates. For example,
Banco de Santiago and Colocadora Nacional de Valores were
totally controlled by Cruzat-Larrain. Similarly, Banco de
Chile was jointly controlled by Cruzat-Larrain and J. Vial

with 31% and 10% each.

Thirdly, financial institutions rescued by the
authorities were mainly owned by Cruzat-Larrain and
exhibited a significantly larger credit concentration with
respect to their total stock of loans and capital and

reserves. For instance, the group of non-intervened banks
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presented an average credit concentration of 11% of total
loans (138% of their capital and reserves) in December 1982,
In contrast, for the group of intervened banks these numbers

were more than doubled with 25% of total credit. (306% of

capital and reserves).

Overall, the problem of related portfolios involved
nearly 20% of the system's total stock of credit and nearly
2.5 times the capital and reserves. Undoubtedly, banks acted
in a non-conservative way following their indifference about
the concentration of their risk portfolio and the

maximisation of the expected returns.

Apart from the influence of the banking structure in
Chile, the belief that there was an implicit deposit
insurance exacerbated the problem of moral hazard. Financial
liberalisation reforms and the authorities sent the wrong

signal to both the public and the bankers.

Right from the beginning of financial liberalisation the
authorities stressed the point that financial institutions
would be totally responsible, just like any other private
commercial enterprise, for their financial 1losses and
obligations with their liabilities' holders. This attempt to
introduce a market mechanism 1into the banking system
supposed that any losses incurred by financial institutions

would be shared by banks and their customers. However, 1in

spite of these continuous announcements, the authorities

bailed out some banking institutions 1in two separate
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instances before the debacle of 1982-83. 1In January 1977,
the Superintendency of Banks intervened in Banco Osorno and
a day later introduced a free public deposit insurance to
protect small savers up to a 1limit of us 2.789.
Simultaneously, the Central Bank made explictly clear its

willingness to provide financial support to Banco Osorno.

A second and even more powerful signal which reinforced
this belief was the intervention and subsequent 1liquidation
of four banks and four non-bank financial institutions
(financieras) 1in December 1981. As presented in chapter 3,
Banks Talca, Linares, Espafiol, and Fomento de Valparaiso,
followed by Financieras Cash, Capitales, Compafiia General
Financiera, and Finansur which accounted for no more than
10% of the total deposits and loans in the system received

Central Bank's financial support.

The financial liberalisation reforms failed to introduce
an efficient and credible explicit deposit insurance.
Instead the banking system was left with the worst possible
scenario, a deregulated system with an implicit deposit
insurance. After the bank failures of 1981, the authorities
made an attempt to establish an explicit voluntary deposit
insurance which was expected to complement the existing
deposit guarantee for small savers enacted after the
collapse of Bank Osorno. This insurance was designed to Dbe
offered by banks to its customers for deposits equal to or

less than U$ 5,100. The thrust of this initative was short-
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lived since it lacked the bankers' and depositors:® support

and the authorities failed to implemented it fully.

It 1is clear that the banking and monetary authorities
sent conflicting signals to the market‘'s participants and
confirmed the belief in the existence of a de facto deposit
insurance. Moreover, the liberalisation reforms did not
include an explicit scheme to insure deposits. The public
belief in the existence of a free public guarantee
contributed towards a further relaxation of credit

standards.

It could be argued that the widespread relaxation of
bank practices and risk-taking would have been restrained 1f
financial 1liberalisation had included an adequate and
efficient supervision aided by an early prevention system.
At the same time, the authorities were left with only two
alternatives to regqularise a bank subject to solvency
problem: a specific time limit (two years) to comply with

additions to capital, or liquidation.

For instance, bank 1legislation in Chile during the
liberalisation period did state limits on credit
concentration either among affiliates or non-affiliates. As
we have seen already in more detail in chapter 2, banks were
allowed to lend to a single borrower an equivalent of 5% of
its own capital and reserves and 25% if the loan was secured
by good quality collateral. The evidence from above clearly

demostrates that these limits were surpassed several times.
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The establishment of "paper firms" once the 1limits on
individual firms were reached, the common practice of cross-
credit allocation between "economic groups", and credit
allocation wvia "off-shore" financial institutions owned by
the conglomerates enabled them to exceed these limits

unnoticed.

Similarly, the rolling-over of bad debts and the
capitalisation of the interest was also a clear indication
that regulation was ineffective. After 1976, the
authorities set a 90 days® limit to recognise a bad debt and
instructed the inmediate 100% individual provision. At the
same time, there was an overall provision of 2% of total
loans. However, the rapid growth of bank loans during 197$-
80 encouraged a relaxation in the global provision to only
0.75% and 24 months® 1limit for the creation of an
individual provision once a bad debt was recognised. The
evidence presented in chapter 3 shows a significant
increment in the ratio of non-performing and risky loans
sold to the Central Bank relative to capital once the
banking collapse unfolded and there was an explict
recognition of the gqguality of loan portfolios. 1In fact,
this ratio went from 78% in 1982 to 186% in 1984. These data
coincided with an explosive growth in loans of nearly 35%
average per annum between 1977 and 1981, and high real

lending rate of more than 42% between 1975 and 1982.
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By any standards, regqulation and supervision was
inadequate and ineffective in encouraging loan
diversification, adequate provision for bad loans, and a
more sustainable and conservative growth in bank assets. At
the same time, the supervisors failed to provide the public
with timely and reliable information about the financial
condition (quality of loan portfolios, and profitability) of
each bank. The authorities' fresh attempt to introduce a
method of loan classification according to risk in 1980 was
too modest and too late. At the same time, the fact that the
information was not at the public disposal suggested the
magnitude of the problem in hand. The increment of the
minimum capital requirement for commercial banks from US$ 4
millions in 1978 to U$ 10.4 millions 1in 1980 was
insufficient to cover to mounting expected losses in the

system.

The new bank legislation which emerged after the banking
debacle aimed at correcting the omissions and shortcomings
of the existing regulation. The Banking Act of 1986 entitled
the authorities with the responsability for ensuring the
safety and stability of the financial system by providing
elements for a continuous assessment of banks's financial
conditions, providing information to the public, introducing
an explicit deposit insurance, and a mechanism to deal with

problem banks effectively.
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It is clear that the prudential regulation and
supervision framework which prevailed during the years of
financial deregulation and growing competition failed to
promote sound banking and prevent with a significant time
lead the collapse of the banking system and the expensive

rescue operation.

Finally, another related factor to financial
liberalisation which enhanced the moral hazard problem and
increased the probability of bank failure was the rapid
deregulation of interest rates. As stated in the description
of the Chilean financial reforms and discussed in chapter 2,
the monetary authorities followed a sharp derequlation of
domestic interest rates. It began in May 1974 with the
elimination of interest rate controls impossed on non-bank
financial institutions and was followed shortly by the
freeing of interest rates for commercial banks in October of
the same year. As we have seen from the evidence, the abrupt
financial deregulation brought about an initial overshooting
in nominal and real interest rates. The data from chapter 2
indicated that in 1975 nominal and real 1lending rates
reached 498% and 114% respectively. Despite the gradual
opening to capital inflows, these rates failed to converge
to international 1levels and remained stubbornly high and
volatile. 1Indeed, the lowest lending rate occurred in 1980
with nearly 47% in nominal terms and 11.3% in real terms.
The evidence confirmed the coincidence of high interest

rates with an explosive growth in banks® assets (loans) and
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subsequently with a significant deterioration in the quality
of bank 1loan portfolios measured by the ratio of non-
performing loans sold to the Central Bank (NPLSCB) relative
to capital and reserves (K). The average asset growth rate
per annum between 1977 and 1983 was 29.5% with a peak of
50.4% while the average real lending rate over the same
period was 26.8% This explosive asset growth at an
extremely high real cost of borrowing coincided with a
spectacular rise in non-performing loans during 1982 and
1983 with 78.8% and 158.1% of capital and reserves
respectively. In consequence, deregulation of interest rates
and hence high domestic rates worsened the banks' moral
hazard as they extended significant credits at high costs
and with a 1low probability of repayment to their own

affilates and non-affiliates.

In sum, the evidence from Chile confirms the existence
of the dominance of a few banks which as a matter of fact
were controlled by powerful "economic conglomerates".
Moreover, the public believed in a de £facto deposit
guarantee which, combined with a weak prudential regulation
and supervision, motivated a rapid expansion in bank 1loans
and liabilities, and a significant loan concentration among
their affiliates. This excessive risk-taking by market
participants (bankers and depositors) should partly explain

the bank failures of 1982-83.
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(8.4) Bank Failures and t Role of Moral Hazard:

1

Although there have been several studies supporting the
hypothesis that the specific features which prevailed
during the liberalisation of the financial market led to a
moral hazard type of conduct by financial institutions and
the subsequent collapse of the banking system, no empirical
verification for the development of a bank failure

predicting model has been conducted in the case of Chile.

The moral hazard hypothesis implies simply that banks
would be willing to take greater risks (beyond the social
optimum) which in turn should be reflected in terms of the
banks' quality of loan portfolios, the banks® capability to
absorb their losses via reserve and capital reguirements,
the 1liability structure, and the growth rates of Dbanks®
assets and liabilities. Therefore, any model testing the
role of moral hazard (excessive risk-taking) on the
likelihood of bank failure should 1include proxies which
measure the quality of the banks' assets and liabilities. As
we will see in the next sub-section, some of the empirical
research in this area have followed this approach, although

the list is very limited.
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(8.4.1) General Framework.

There have been few attempts to model and test moral
hazard in the literature of bank failures. In effect, most
of the empirical work has been oriented towards testing the
influence of deposit insurance on banks® risk-taking:
particularly relevant are Clair (1984), Grossman (1992) and
Wheelock (1992). For instance, Claire (1984) was one of the
earliest attempts to test moral hazard in the context of the
deposit insurance literature for the US. The hypothesis that
the provision of federal deposit insurance resulted in
greater risk-taking was tested using financial ratios of
credit wunion institutions as dependent variables in the
regressions. In his model financial ratios tend towards an
optimal value so that any deviation from this optimum was
an indication of moral hazard} Any change in the secular
trend resulting from the provision of deposit insurance was
modelled by using a binary variable (dummy) which interacted
with a time variable. If the coefficient of the dummy which
separates the data in to two sub-periods (preinsurance and
insurance periods) was significant, this indicated that the
trend of the optimal ratio of the dependent variable had
changed between the two periods. The regressions for the
capital ratio (capital and reserves/total 1loans) and
delinquency rate (loans with payment delinquent for two
months or more/total loans) suggested an increment in risk

following the provision of deposit insurance.
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Similarly, Grossman (1992) also tested the moral hazard
conseguences of deposit insurance on the us thrift
institutions during the 1930's using balance-sheet data from
insured and uninsured entities. The foreclosures-asset ratio
(non-performing loans) was taken as an appropiate proxy for
thrifts®' risk-taking and regressed against institution-
specific characteristics, particularly the insurance status,
and annual dummies measuring changes in economic conditions.
Among the regressors, the insurance status was modelled
also with a dummy variable and £found positive and
significant among the thrifts which were state-chartered and

insured.

In the present study, I have relied also on banks®
balance-sheet to test the significance of moral hazard on
the 1likelihood of failure. Indeed, 1in order to assess the
moral hazard consequences of these factors, an appropiate
measure of bank risk-taking is needed which 1is sensitive,
among other things, to changes in incentives facing bank
managers. For instance, managers can choose the quality of
their loan portfolios as well as having some discretion over

capital adequacy and provisions.

The expected mean and variance of loan returns obtained
from an efficient examination and classification of 1loan

portfolios 1is an ideal measurement of risk-taking, 1if

available. It follows that a risk-averse bank would make
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comparatively 1low-risk low-return loans with high quality

collateral than a less risk-averse entity.

In the absence of such detailed information, as was the
case of Chile during the period of study, I relied on some
selected proxies estimated from banks® balance sheet
information to assess the propensity for risk-taking. Unlike
Clair and Grossman's papers, selected financial ratios in
this study were included as the model‘s regressors in order
to estimate a binary choice model. The dichotomous dependent
variable was set equal to 1 for failed/problem banks and 0

otherwise.

Short, O0'Driscoll, and Berger (1985) and Wheelock (1992)
also tested a binary model with banks'® balance-sheet data to
ascertain the impact of risk-taking on the probability of
failure. For instance, Short, 0'Driscoll, and Berger's study
focused on the microeconomic determinants of bank failures,
particularly managerial decisions concerning risk-taking.
They tested for the effect of changes in some selected
financial ratios, including, capital-assets, loans-assets,
US Treasury securities-assets, deposits-liabilities, and
purchased funds-liabilities ratios, on the probability of
bank failure. They hold the view that given that banks"®
managers can exert control over these ratios, their choices
should reflect changes in the incentives towards. risk-
taking. The probit estimates indicated that the quality of

banks' assets and the vulnerability to deposit outflows were
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important determinants of bank failures 1in the us,

particularly for the period 1982-83.

Wheelock (1992) has also found empirical evidence for

the 1920's wusing the same framework but also included a
2

dummy for the insurance status. In general, these models

were successful in testing increasing risk-taking and its

impact on the probability of bank failures.

However, I depart somewhat from this framework in two
ways: Firstly, the model is estimated by assuming a logistic
distribution of the random term as explained thoroughly 1in

chapter 6.

Secondly, although the model included financial ratios
estimated from the banks' balance-sheets, the moral hazard
effect was captured by the ratio's deviation from its own
trend. I assume that that the optimal wvalue for the

financial ratio 1is given by the time trend. Specifically,
*

r = atbt where t=1,2,...,n and t is the time trend. Thus,
t
in the absence of moral hazard the management behaves as 1if

it seeks to adjust for any difference between the actual and

optimal ratio. However, the actual financial ratio r is
t

affected by moral hazard so that any significant deviation
*

of the ratio r over the optimal r 1indicates a bank's
t t
attitude to take greater risks beyond the optimal, ceteris

paribus.
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(8.4.2) The Model and the Econometric Specification.
(8.4.2.1) Model Specification and Estimation.

The descriptive and explanatory model of bank failure
depicted below allow wus to assess the influence of the
features which emerged during financial liberalisation on
risk-taking ang the subsequent increase in the probability
of bank failure. Indeed, the interaction of bank management,

government regulators, and depositors is seen to have a

direct and indirect effect on the likelihood of failure.

The model implictly assumes that the economy is
populated by rational optimising agents. In a two-period
setting a risk-neutral bank attempts to maximise 1its book
net worth4 by choosing its 1loan portfolio, 1loan policy
including the collateral (C), interest rate (1), and the
amount spent on screening and monitoring (E), minus the
expected value of the bankruptcy penalty (c). That is, max

BNW - cF(y+d<-k) where F( ) is the 1likelihood of bank

failure as we shall see shortly.

The model assumes that the bank has a given amount of
capital (K) at the beginning of the period, and accumulates
earnings (R) and losses (L) over the period, and spends (E)
on screening and monitoring bank loans. The stream of bank's
cash flow Y (net bank income) is given by I[(R1-L1-El),(R2-
L2-E2),...,(Ri-Li-Ei)]. Moreover, the bank may also pay

dividends (8), and issues new capital (N) at the end of the
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period. For simplicity I assume that bank‘s investment in

securities is zero.

The bank has 1issued a mix of deposits on which it
promises to make a stream of payments [D1,D2,...,Di] that
has a total value of D. Although all assets and 1liabilities
should be marked to market values to be more accurate, in
practice we apply historical cost accounting as an

approximation of the true bank‘'s worth.

b
i
<

(1) + D <0

In expression (1) the asset's net cash flows from 1its
loan structure is insufficient to pay the depositors® claims
(negative net worth). In order to prevent a failure the bank
may uses funds from its 1initial capital and reserves.
Therefore, in this context failure occurs if condition (2a)

holds.

(2a) X=Y+D+ K <0

Thus, expression (2a) suggests that a bank failure
occurs if negative cash flow is greater than bank's capital,
or more generally, as shown by expression (2b), if deposit
outflows (D) exceed bank's capital and reserves (K) plus net
income from bank's assets (Y) plus new issues (N) minus

dividends (8).
(2b) D K+ Y+ N-8
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Glven that D > K+Y+N-S implies that s > K+Y-D+N > Y-D

then S=0. Dividends must be zero since they cannot exceed

the bank's net cash flows (X). Also, it is assumed that the
bank issues capital only when the bank's net cash flow X is
positive. Thus, if S=0 and N=0 » and dividing expression

(2a) by bank's total assets (A) we obtain

(3a) x =4d+y +k <0 where = D/A
y= Y/A
(3b) x =d+y < -k = K/A

Thus, the probability of bank failure (F) will depend on

the probability that d+y<-k. Specifically,

(4) F = Prob(d+y<-k)
or more generally

(4a) F = q’(dlYlk)

In this model, the quality (riskiness) of bank assets
(loans) is captured by the parameter o and under the direct
control of bank's management. For instance, if the bank
manager chooses a riskier loan portfolio which entails a
high 1loan concentration with its affiliates, or designs a
loan contract with a high interest rate 1 and a low
collateral requirement €, then the wvalue of Y becomes

riskier (variable). In consequence, a higher value of «,
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other things being equal, implies a higher F. Since a«a
describes the riskiness of Y we can substitute @« for Y in
expression (4a). Similarly, F is also positively related to

k, although the bank exercises less discretion over its

value than a«.

The model may also include an indirect effect on F via
the wvalue of d. If we assume that there is no prudential
regulation and supervision, and deposits remain uninsured,
then any change in the value of a and/or k will affect F and
hence d. Specifically, as F rises the risk-return ratio
facing uninsured depositors also increases producing in turn
a rise in deposit withdrawals. Expression (4a) can be

express as follows:

(4b) F = &[d(F),a,k] where d&8d/6F>0 4dF/6a>0
6F/38k>0

By applying Taylor's expansion we separate the direct and

indirect effects on F as shown by expression (4c).

(4c) F = f(ea,k) + 4A(F) where f=direct effect of bank
management on F

d= indirect effect from
depositors on F

The next step 1is to model the impact of deposit

insurance and prudential regulation on bank management (f)
and depositors (d), and the value of F. I assume that

depositors are fully insured with no cost (or de facto
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deposit insurance). The value of deposit insurance (I) is
equal to the value of deposits (d). The term I can also be
considered as the access to the discount window (lender of
last resort) when d+y<-k. It follows that the bank failure

condition 1in expression (3b) becomes d+y+I<-k and then we

have:

(5a) F = fla(I),k(I),I(F) 1 + A(F)

By Taylor's expansion we separate the overall effects on F

so we obtain (5b)

(5b) F = Ffla(I),k(I)] + [A(F) - I(F)]

Expression (5b) shows that the existence of full deposit
insurance (I) affects both a« and k. Indeed, bank managers
will be willing to take more risk (moral hazard) by choosing
higher « and k and hence rising F. Also, the effect of
deposit insurance will make depositors less sensitive to
changes in F via the effect I(F) on the overall value of F.
Notice that the value of I depends on F, that is I(F). This
follows from the assumption that banks are entitled to
deposit insurance and emergency loans, and the larger is the
probability of failure F the more likely a bank will have to

recourse on the deposit insurance and/or emergency loans.

Finally, the model introduces the effect of prudential

regulation and supervision (G) on the likelihood of bank
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failure (F). I assume that there is direct impact on bank
management. Specifically, banks with high « and k and hence
§ are 1likely to face supervision. Therefore, it should
constrain the banks' choice over parameters a and k, hence

reducing f. Moreover, the likelihood of supervision would

depend on the value of F.

The effect of supervision and regulation can be seen by

modifying expression (5b) so we obtain

(6a) F = fla(I),k(I),G(F)] + d(F) - I(F)

By Taylor's expansion we get an expression with separate

components defined in (6b)

(6b) F = fla(I),k(I)] + [Ad(F) - I(F)] - G(F)

Expression (6b) is a general specification where the
negative sign of G(F) indicates that requlatory intervention
is 1likely to reduce the likelihood of bank failure (F).
Moreover, it will offset the insurance effect on F as it
constrain the value of parameter o« and k. With respect to
depositors confidence, the effect of G on the value of d is

indirect via changes in F.

In general, expression (6b) describes the interactions

among banks, depositors, and regulators in determining the

probability of bank failure (F).
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The next step is to estimate the model by assuming that
the fallure condition y+d<-k and the value of F given by
(éb). However, y and d are unknown with certainty so that
the model should related y+d<-k with the bank's financial
condition (FC). If the bank‘'s financial condition |is weak

then the failure condition will hold.

(7a) y-d+k = FC + e where i
it it t

PR
yees,T

Thus, the failure condition in (7a) is related to FC for
ith bank in time t plus a random term e. FC can be taken as

a composite measure of the bank‘'s financial condition of

selected proxies as shown in (7b).

(7b) FC = xB where x=K-vector of selected
it it proxies measuring
risk-taking

taking.

= K-vector of unknown
parameters

With this deterministic process described by expression
(7b) we are able to convert it to a model of the
probability of failure. This model is conditioned on well
defined and selected proxies from banks' balance-sheet data

which measure excessive risk-taking (moral hazard).
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To Dbegin with, the model assumes that there 1is a
theoretical (unknown) index © which is determined by some
selected proxies for risk-taking. This index measures a
bank's propensity to fail and is unobservable from the
data. Given that © is a function of well-defined random and
independent explanatory variables (proxies) the logit model
should provide suitable estimates of this function and

hence for the value of o.

If the dependent variable Y is equal to 1 when a bank
fails and Y eqfal 0 otherwise, and each bank has a critical
cutoff point © which reflects tEe index ® <classification
process, then we have: if © > @ the bank fails and

vice versa.

~

Given that the logit model assumes that ® is a random
variable with a logistic distribution then it follows that
the probability that © > ® can be computed from the

cumulative logistic probability distribution.

The 1logit model was specified for panel data which
consisted of observations made on individual banks over an
specified interval of time. In addition the model was
restricted by assuming that observations are independent for
both individuals and over time. These simplifying
restrictions were considered desirable since the approach to
estimate the model was straightforward and similar to the

cross—-section model estimated in chapter V but with more

observations.
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Thus, the restricted univariate binary choice model for

panel data 1s defined as follows:

(8) P(Y =1) = F( x~ B8 ) F( ) i
it it it t

Expression (8) defines Y as a sequence of independent
binary random variable taking the value of 1 if the ith bank
failed/problem at time t, and 0 otherwise. Also x 1is K-
vector of known proxies measuring risk-taking, and B is a K-
vector of unknown parameters. F is defined as cumulative

probability distribution.

The cumulative probability function enables us to
translate the values of the 1independent and stochastic
explanatory variables which range in value over the entire

real line to a probability which ranges from 0 to 1.

x'8

(9) P(Y = 1) = F(®) = F ( x* B ) = I f(e)de
it it -

In expression (9), F(x'8) is equal to the cumulative
standard logistic function so that it assigns to a number ©

the probability that any arbitrary ® will be less than @. It
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follows that since the probability is measured by the area
under the standard logistic curve from -« to ©, the event
will be more likely to occur the larger the value of the

index ©.

As was shown in chapter 5, in order to estimate the
vector of unknown parameters of B,I resorted to the use of
the maximum 1lileklihood estimator for 8. The maximum
likelihood estimation was appealing since a unique maximum
always exists for the logit model. At the same time, it 1is
appropiate for non-linear estimation and yields consistent
parameters estimates. Thus, the likelihood function of the

model is given by expression (10).

nT nT
(10) LnML= = ZY Ln F(x* B) + T £ ( 1-Y ) Ln [ 1 - F(x* B)]
it it it it

~

The ML estimator for B, say B, is obtained by maximising
(10) with respect to B and setting the first order condition
(FOC) equal to zero. As was shown in chapter 5, the solution
is a unique local maximum. Also, the FOC was non-linear and

hence solved by the Newton-Raphson interative procedure.

It should be pointed out that the specification given by
(8) specifies only the marginal probability and leaves the
joint probability P(Y Y a0, Y ) unspecified. One

i1l i2 iT
simple step to deal with this problem is to introduce some
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restrictions. We assume independence so that the Jjoint

probability will be given by

(11) P(Y ,Y ,...,Y )=z P(Y )
il i2 iT iT

The independence restriction implies that P(Y = 1]Y = 1)
so that previous year status does not affects éﬁe sééz;;
this year. This means two things: Firstly, there is no true
state dependency in the sense that the present status is not
affected by the past status. In other words, the probability

of bank failure/problem today remains unaffected by

yesterday's probability.

Secondly, there is no heterogeneity problem. This means
that no serious complications with wunobservable variables
which could affect banks differently with respect to their

likelihood of failure/problem would araise.

Given the difficulties in estimating the unrestricted
version of the model for panel data with T=20 and n=21 we
proceeded to estimate the restricted version of the 1logit
model. The matrix specification of the model which is

similar to the one in chapter 7 looks as follows
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(8.4.2.2) Description of the Data and the Variables.

The model was estimated using quarterly panel data for
the period between 1979 to 1983. Thus, the sample contained
20 quarterly observations for 27 banks. Like the model
specification of chapter 6 and 7, the banks sample was
divided 1into two groups, Al and Bl. Al group corresponds to
the problem/failure group which includes all those
institutions which were liquidated, merged, capitalised,
and/or allowed to sell non-performing and risky loans to the
Central Bank during 1982-83. Group Bl includes non-
problem/non-failed banks, among them Banco de Estado and
Banco Industrial y de Comercio (BICE). As we have seen 1in
chapter 3 both institutions were the only two domestic
banks which remained financially healthy. 1In order to
enlarge the Bl group, foreign banks were also 1included as
they remained sound and as we saw in chapter 2 were subject
to a similar legislation as domestic banks. Thus, Al and Bl
contain 16 and 11 banks respectively as they are listed in

table 3.
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Table 8.3 Bank List of Al and B1.

Al Bl

Banks Code Banks Code
Chile* 001 Osorno 010
O‘*Higgins** 008 Estado**% 012
Internacional* 009 Do Brasil 017
Continental** 011 BICE 028
Sudamericano** 014 Republic Nat. N.Y. 031
Credito*x 016 Of America 032
Trabajo*x* 022 Citybank 033
Pacifico** 025 Real 034
Nacional*¥* 026 Sao Paulo 036
Concepcion* 027 Santander 037
Edwards** 029 Exterior 038
Santiago* 035

Unido Fomento* 502

Hipotecario Fomento* 504
Hipotecario Chile* 505
Colocadora Nacional* 506

Source: SIBF, Informacion Financiera, Various Issues.
* Failed Banks (liguidated,intervined,or merged)
% Problem Banks (allowed to sell nonperforming and risky

loans)
¥*% State Bank

This sample excluded two sets of financial institutions
which may appear relevant for this study. The first one
corresponds to banks which failed during 1981 among them
Espafiol (002), Talca (006), Austral (024), and Linares
(030). The second group correspond to non-bank financial
institutions (financieras) which were left out all together,
including those which failed during 1981 among them Cash
(705), General Financiera (715), De Capitales (725), and Del
Sur (713). Their exclusion was justified, as demostrated 1in
chapter 3, as a result of their relatively small size. In

addition, as a general principle, I have included all those
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financial institutions which had 16 or more consecutive
quarterly observations. This was necessary for comparlison
purposes between the periods of 1979-81 (booming

macroeconomy) and 1982-83 (economic debacle).

It should be pointed out that in group Al, banks
Pacifico, Unido de Fomento, Hipotecario Chile, and
Colocadora Nacional de Valores have missing observations in
1979(Q3), 1979(Q3), 1983(Q4), and 1979(Q1) respectively. 1In
group Bl, banks BICE, Republic, Santander, and Exterior also
presented missing observations in 79(Q3), 79(Q2), 179(Ql),
and 79(Q1) respectively. 1In consequence, the panel data of
20 quarters and 27 banks gives an adjusted total number of
521 observations which represent a sufficiently large

statistical sample to draw logistic inferences.

As argqued in chapter 6, it would have been desirable to
have had a controlled sample, particularly by size, number
of branches, and age. However, data 1limitations and the
small size of the Chilean banking system ruled out this

possibility.

With reference to the dependent variable (regressand) of
the model, I have specified the dependent variable as
dichotomous where it takes the value of 1 if the bank has
been listed as failed/problem and 0 otherwise. It 13 assumed
that in each year a financial institution either
failed/problem or did not failed/problem. However, a list of

quarterly classification of banks’'s soundness was not
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available from the Superintendency of Banks (SIBF) nor an
annual classification prior 1983. Instead, I was forced to
rely on the predicted values estimated from quarterly bank
failure predicting model presented in chapter 5. As we saw
from there, the overall prediction accuracy evaluated at 0.5

cut-off point was judged as extremely good at different lead

time.

With respect to the explanatory variables (regressors),
I have selected a set of financial ratios estimated fron
banks® Dbalance-sheet as proxies for changes in risk-taking
by banks®' managers. Like Short, O'Driscoll, and Berger
(1985), the model used as regressors those ratios controlled
by managers among them loans/asset ratio which serves as
proxy for asset quality? Indeed, loans are the riskiest
assets for banks to hold so that the higher the 1loans/asset
ratio the greater the risk exposure. Also, the study
included profits/total assets, nonperforming 1loans/capital,

and nonperforming loans/total loans as additional indicators

of asset quality.

Also, there 1is a measure of capital adequacy which
indicates the capacity of a bank to respond to asset losses.
The capital/asset ratio and the provision/asset ratio are
considered as two proxies for the banks'® ability to absorb

these 1losses. The expected sign of both ratios should be
negative as increases in capital and provision relative to

asset holding should lower the probability of failure. It
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should be said that these proxies are not entirely under the
managerlal control, but there 1s direct Involvement by the

banking authorities as part of their regulatory framework.

The risk associated with an unexpected outflow of
deposit is captured by the deposit/liabilities ratio. The
larger demand (sight) deposits and passbook savings relative
to total 1liabilities, the higher banks' vulnerability to
withdrawals. However, this ratio can also be interpreted as
the cost of banks' indebtness. It is shown in the literature
that the higher is the proportion of deposits (low cost) the
lower 1is the probability of bank failure. Therefore, the
interpretation of this ratio is ambiguous and hence treated

with caution.

Finally, the model includes a measure of the asset and
liability growth as proxy for banks' risk-taking. Indeed, in
a regime of unregulated and stubbornly high deposit and
lending interest rates high growth rates of assets (loans)
and liabilities (deposits) rises the 1likelihood of bank

failure.

1t should be stressed that the ratios as proxies of
banks® risk-taking (moral hazard) are expressed as the
deviation from its own trend. They perform better in testing
moral hazard than the financial ratios per se. The trend was
estimated by regressing each monthly selected proxy for the
ith bank against time. Its fitted wvalue was applied to

obtain the deviation from the its trend.

T T TSI T RS T
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(8.4.3) Econometric Results and its Interpretation.

The first step in assessing the role of moral hazard in
the Chilean banking system is to compare the arithmetic mean
of selected financial ratios between the group of
failed/problem banks (F) and nonfailed/nonproblem banks (NF)
over the four-year period. The financial ratios are
expressed as the deviation from its own trend for each
financial institution and the group mean was estimated with

monthly observations for each bank.

If moral hazard characterised the banking system, then
failed/problem banks would have exhibited a riskier
management than nonfailed/problem banks. A riskier bank
management should be reflected in the quality of bank

assets, capital and reserves adequacy, and bank leverage.

With respect to the quality of bank loans, we should
expect a priori that the deviation from the trend for total
loans/total assets ratio (TL/TA) and the nonperforming
loans/capital (NPL/K) and nonperforming loans/total loans
(NPL/TL) ratios of failed/problem banks should be 1larger
than those of nonfailed/nonproblem banks. These results are

reported in tables 4a and 4b.

For instance, the mean of nonperforming loans/capital
mean ratio indicates sharp differences between the two

groups particularly in 1980, 1981 and to a lesser extent in
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1982. In 1981 and 1982 the difference between the mean

ratios of the two groups (F-NF) 1s 0.8368 and 0.7182

respectively.

Table 8.4a Sample Mean for Failed/Problem and Nonfailed
Nonproblem Banks for the Period 1979-1981.

1979 1980 1981 Average 79-80
F NF F NF F NF F NF
Pr/TA 001 -.005 001 -.005 008 006 003 -.001
TL/TA -.005 .046 .016 .034 .065 .104 .025 .061
NPL/K -1.001 -.094 1.202 .365 1.154 .436 .451 .235
NPL/TL -.018 .007 .014 -.015 -.026 -.013 -.010 ~-.007
Prv/TL .017 .014 -.020 -.117 -.058 -.030 -.020 -.044
Dep/TL -.017 .022 -.002 -.008 .100 .011 .027 .008
LACTOT .088 .369 .253 .246 . 305 .020 .215 .211
LPASCIR .087 .394 .239 .255 .373 .080 .233 .243

Source: SIBF, Informacion Financiera, Various Issues.

Similarly, the evidence from the growth of bank assets
and liabilities also confirms a propensity by failed/problem
banks to undertake more risk than safe banks. For instance,
the trend deviation of banks'® assets for the former group
not only widened during the period 1979-82 but also it was
larger than the nonfailed/problem bank group. The average
mean deviation for F-group and the NF-group for the whole
period was 0.27 and 0.147 respectively. The same conclusions

are drawn from the data on bank liabilities.

The provision/total loans ratio was included as measure

of banks' capacity to respond to losses from banks assets,.
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The lower the ratio, the smaller the decline in asset values
necessary to make a bank insolvent. The evidence does not
indicate a marked difference between the means of these two
groups. At the same time, the deviation from the trend is
negative in almost every year which suggest a more risky
stance by all financial institutions. However, this ratio is
not solely the managers' choice but influenced by requlatory
standards concerning capital and reserves requirements. 1In
consequence, its meaning and interpretation should be

treated with caution.

Table 8.4b Sample Mean for Failed/Problem and Nonfailed
Nonproblem Banks for the Period 1982-83.

1982 1983 Average 82-83
F NF F NF F NF
Pr/TA 007 .011 -.008 -.001 -.0005 005
TL/TA .032 .0002 -.175 -.183 -.071 -.091
NPL/K -1.027 .113 -3.461 -1.832 -2.244 -.859
NPL/TL -0.011 -.015 -.001 .066 -.006 .025
Prv/TL .097 -.150 .108 .532 .102 .191
Dep/TL -.081 -.169 -.065 -.053 -.078 -.111
LACTOT .438 -.044 -.429 -.230 .005 -.137
LPASCIR .426 -.040 -.468 .309 -.021 .134

Source: SIBF, Informacion Financiera, Various Issues.

Finally, the remaining ratio captures the banks®
vulnerability to deposit withdrawals. One should expect the
total deposits/total liabilities ratio to be lower for

failed/problem banks. However, the data indicate the
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opposite result, with the exception of 1979. This ambiguity
can be explalned by the fact that 8lght deposits represent a
cheaper source of liabilities. Therefore, a 1lower ratio

implies a lower probability of failure.

Further evidence from selected individual banks of both
groups are plotted in order to assess excessive risk-taking
(moral hazard) for the period between 1979 and 1983. Among
the group of failed/problem banks, Banco Chile, Banco
Santiago, Banco Internacional, and Banco Concepcion were
selected among 16 financial institutions classified in this
category. With respect to the sample of nonproblem/nonfailed
banks, Banco del Estado, Banco BICE, Banco Real, and Banco
Sao Paulo were chosen from the list of 11 institutions for
comparison purposes. As we have learned from chapter 3,
Banco del Estado (the only remaining state bank after
financial reforms) and Banco BICE were the only two domestic
commercial banks which did not sell bad loans to the Central
Bank. Also, Banco Real and Banco Sao Paulo were listed with
the group of foreign banks operating in the Chilean banking

system.

With reference to the banks® asset quality, the charts
which plot the deviation and the trend of the total
loans/total assets ratio shows that failed/problem banks
exhibited an upward trend over the whole period and a large
deviation of the ratio over its own trend, particularly

between 1981 and the middle of 1983. For instance, the
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monthly ratio and its estimated trend plotted for 1979 to
1983 for Banco Chile, Banco Internacional, Banco Concepcion
and Banco Santiago shows an upward trend indicating a
greater exposure to credit risks. As was argued earlier, the
trend should capture the influence of the overall economy
and both technological and reqgulatory changes. However, the
total loans/total assets ratio‘s deviation was largely
positive indicating an over-exposure to credit risks. This
is particularly the case during 1982 and part of 1983 during

which the economy's output collapsed.

In contrast, nonfailed/nonproblem banks show a more
steady upward trend especially Banco del Estado, and Banco
Sao Paulo. Moreover, there are cases where the ratio trends
downward as is the case of Banco Real. This evidence may
suggest a more conservative banks' attitude to a buoyant
macroeconomy. Although the ratio is above the trend and
hence indicating some degree of over-exposure, the deviation
began to fall rapidly during the beginning of 1982, period

which witnessed the collapse of the economy's output.

Similar conclusions about loans quality can be drawn
from other proxies. Particularly interesting is the
comparision of the persistent positive deviation of
nonperforming loans/capital ratio of failed banks (Banco

Chile, Banco Internacional, and Banco Concepcion) in
comparison to Banco del Estado and BICE which exhibit a

smooth deviation. As it was seen in chapter 3, these two
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institutions did not sell bad loans to the Central Bank and
thus suggesting a more conservative attitude towards the
guality (riskiness) of their assets. Also noticeable is the
significant fall in the ratio for the failed/problem banks
towards the end of 1982 explained by the rescue package
enacted by the monetary authorities. As it was explained at
length in chapter 3, this included the possibility of
selling nonperforming 1loans to the Central Bank and the

capitalisation of these troubled institutions.
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Figure B.2a Baneo Chile: Total Loan/Total Asset Ratio
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Figure 8.2b  Bance Santiago: Total Loan/Total Asset Ratio
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Figure 8.2¢c Banco Internacional: Total Loan/Total Asset Ratio
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Figure 8.2d Banco Concepcion: Total Loan/Total Asset Ratio
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Figure 8.3a Banco del Estado: Total Loan/Total Asset Ratio
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Figure 83b Banco BICE: Total Loan/Total Asset Ratio
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Figure 8.3¢c Banco Real: Total Loan/Total Asset Ratio
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Figure 830 Banco de Sao Paulo: Total Loan/Total Asset Ratio
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Figure 84a
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Figure B.4b
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Figure 84¢ Banco Internacional: NP Loans/Capital Ratio
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Figure 8.4d Banco Concepecion: NP Loans/Capital Ratio
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Figure 8.5a Banco del Estado: NP Loans/Capital Ratio
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Figure 8.5b Banco BICE: NP Loans/Capital Ratio
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Figure 8.5¢c Banco Beal: NP Loans/Capital Ratio
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Figure 8.5d Banco de Sao Paulo: NF Loans/Capital Ratio
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Figure 8.8Ba Banco Chile: Profits/Total Asset Ratio
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Figure 8.8b Banco Santiago: Profits/Total Asset Ratio
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Figure 8.8c Banco Internacional: Profits/Total Assets Ratio
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Figure 8.8d Banco Concepcion: Profits/Total Asset Ratio
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Figure 8.7a
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Figure 8.7b Banco BICE: Profits/Total Asset Ratio
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Figure 8.7¢c Banco Real: Profits/Total Asset Ratio
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Figure 8.74 Banco de Sac Paulo: Profits/Total Asset Ratio
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It is clear that a low quality of bank portfolios should
be reflected in the profits/total assets ratio. Indeed, the
examination of the trend for failed banks are clearly
downwards as compared with healthy institutions. This again
suggets that a secular deterioration in the banks"' assets
guality was underway during the overall period of
examination. In addition, the former group exhibits a sharp
fall in the value of the ratio relative to its trend towards
the end of 1982 as compared with healthy banks. (see charts

above)

Another proxy to assess the excesses on risk-taking is
the provision/total loans ratio. It measures the banks®
ability to absorb loan losses. Its value per se is partially
determined by the regulators, although any deviation from
its trend will capture the banks' flexibility and propensity
to incur additional risk. Firstly, we can observe that the
trend for the selected banks of the two groups is upward
which may reflect the underlying increment in the phase of

rapid expansion of banks' assets.

Secondly, the ratio fell below the trend between the
1980 and the end of 1982. Thereafter, it began to rise
rapidly responding to the authorities' intervention and
awareness concerning the difficulties of some banks. A less
extreme result is true for healthy banks, Banks BICE, Real,
and Sao Paulo which show smoother downward deviation from
the tendency. This prompts me to suggest that the former

group chose a greater credit exposure than the latter group.
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Figure 8.8a Banco Chile: Provision/Total Loan Ratio
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Figure 8.8b Banco Santiago: Provision/Total Loan Ratio
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Figure 8.8c  Banco Internacional: Provision/Total Loan Ratio
0.404

0.35

0.30

0.25 -

0.20+

0.15-

0.10

0.05

0'00 L) L2 I S 2 BN B N LANLIELI L AN UL L SN B B I Bt M I N BN I BN B AR N BN SR B B B R

1878 1980 1881 1882 1883

—BOOB ____ BOOBT

Figure 8.8 Banco Concepecion: Provision/Total Loan Ratio
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OFiig)ure 8.8a Banco del Estado: Provision/Total Loan Ratio
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Figure 8.8b Banco BICE: Provision/Total Loan Ratio
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Figure 8.8¢c Banco Real: Provision/Total Loan Ratio
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Figure 8.8d Banco de Sao Paulo: Frovision/Total Loan Ratio
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As was argued in a previous section, when a depositary
flnanclal 1inatitution becomes riskler the cost of deposits
may not rise in proportion to the risk undertaken. This is
certainly the case when there is an implict or explicit
deposit insurance. Banks are able to increase their net
interest margins by using low cost resources to fund 1loans

with higher payoffs but riskier returns.

It 1is reasonable to expect that a positive deviation of
the total deposit ratio/total liabilities ratio over its
trend value should be relatively higher for failed banks.
The evidence from the four selected failed banks and the
group of nonfailed institutions clearly supports this
assertion. For instance, Banco Chile and Banco Internacional
show a sharp positive deviation over a downward trend. The
downward trend is present in all the cases indicating how it
was becoming more expensive to raise funds via banks®
deposits. This is obvious if we examine the ex post short
term real deposit rate which prevailed during the whole

liberalisation reform.

In contrast, Banco BICE, Banco Real, and particularly
Banco del Estado exhibit values close to the underlying
trend, and in some instances below it. This suggests a more
conservative approach by bankers to issuing deposit

liabilities than failed financial institutions.(see charts

below)



Figure 8.10a Banco Chile: Deposit/Total Liabilities Ratio
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Figure 8.10b Banco Santiago: Depoesit/Total Liabilities Ratio
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Figure 8.10¢ Banco Internacional: Deposit/Total Liabilities Ratio
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Figure 8.10d Banco Concepcion: Deposit/Total Liabilities Ratio
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Figure 8.11a Banco del Estado: Deposit/Total Liabilities Ratio
5

Figure 8.11b  Banco BICE: Deposit/Total Liabilities Ratio
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Figure 8.11¢ Banco Real: Deposit/Total Liabilities Ratio
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Finally, one of the most noticeable aspects of financial
liberalisation was the spectacular growth in bank assets.
This took place in spite of stubbornly high real 1lending
rates 1indicating a propensity to accept more risks. The
evidence from the asset growth and its deviation from its

trend confirms this point.

The plot of the ratio measuring the growth of bank
assets for selected failed banks shows a positive deviation
from 1its trend by almost the whole period of study,
especially between 1980 and 1982. This contrast sharply with
the observations from the cases of Banco Real and Banco Sao
Paulo. Also, it can be seen that the asset growth began to
fall towards the end of 1981, especially in the case of

Banco del Estado.

The trend is upward in all cases indicating the response
of the banking system to the rapid output growth experienced
by the economy during most of the period. It is clear that
those banks which exhibited a growth rate above their
secular trend were willing to expand credit beyond an
optimal point and hence to accept a greater risk-exposure.

(see charts below)
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Figure 8.12a Banco Chile: Asset Growth
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Figure 8.12b Banco Fantiago: Asset Growth
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Figure 8.12¢ Banco Internacional: Asset Growth
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Figure 8.12d Banco Concepcion: Asset Growth
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Figure 8.13a Banco del Estado: Asset Growth
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Figure 8.13¢ Banco Beal: Asset Growth
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The evidence presented in tables 4a and 4b for a grouped
data and the charts for individual selected banks BUppOEL,
at first hand, the view that moral hazard was present in
the Chilean banking system. In fact, it reveals a greater
propensity to take risk among those financial institutions

which failed or experienced financial difficulties.(problem

banks)

However, a more sophisticated model is necessary to
support this hypothesis and its incidence on the failure of
financial institutions in the Chilean banking system. There
are three conjectures about bank failures/problems and the
role of moral hazard on the likelihood of bank failure which

I would like to explictly test.

Firstly, the role of moral hazard was present throughout
the period of study and it was significant in explaning the
failure of financial institutions in Chile. Specifically, I
should be looking for the empirical link and the statistical
significance of the selected proxies for risk-taking over

the period between 1979 and 1983.

Secondly, 1if conjecture one is found to be true, we
should also test the assertion that excessive risk-taking
(moral hazard) was more acute for the years between 1982-83

than 1979-81. Thus, the model will be estimated and tested

for each year separately for comparison purposes.
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Thirdly, once we accept that hypothesis which relates
moral hazard with the likelihood of bank failure/problem, it
is possible to use the "best" model to estimate the ex ante

probability and assess the prediction accuracy as I did in

chapter 6 and 7.

In order to evaluate these conjectures I have estimated
the restricted 1logistic model for quarterly panel data
following the methodology and estimation procedures
described thoroughly in chapter 6 and 7 and reviewed in

earlier sections of this chapter.

-Conjecture 1: The Likelihood of Bank Failures/Problems and
Moral Hazard during the period 1979-1983.

The first conjecture establishes the relationship

between excessive risk-taking (moral hazard) and the failure

of financial institutions, and the subsequent debacle of

the banking system. It is argued that the incidence of

risk-taking is present throughout the period of study.

Table 5 provides econometric evidence on the
significance of some selected proxies which measure banks®
propensity to take risk and the probability of bank
failure/problem. It should be stressed that the ratios as
proxies for banks® attitude towards risk-taking are

expressed in terms of the deviation from 1its trend. A

positive sign on a coefficient indicates that the higher the
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value of the ratio, the greater the propensity to take

excesslve risk and hence the larger the likelihood of

failure.

Apart from a general model specification which included
all selected regressors, alternative specifications are
reported as the explanatory variables exhibited
multicollinearity. As can be seen from the estimates and the
covariance-correlation matrix of the explanatory variables
included 1in appendix 7, the ratio total loans/total assets
(TL/TA) is highly collinear with assets growth (LACTOT) and
liability growth (LPASCIR). Similarly, asset growth and
liabilitity growth also present a high correlation
coefficient. It can be seen that the correlation coefficient

exceeds 80% in most cases.

Specification M1l corresponds to a general model which
included all the selected proxies for bank's risk-taking. We
can observe that the overall equation 1is statistically
significant at 0.5%. Specifically, the 1likelihood ratio
statistic is 129.5 and the critical value of the chi-square
distribution for the 0.005 level of significance is 35.71 so
we reject the null hypothesis that R81=82....8k=0. Although
M1 exhibits the largest likelihood ratio and the largest
goodness of fit measured by the 1likelihood ratio 1index
(Lklhd RIndex), most of the regressors are 1insignificant.

Indeed, besides the nonperforming loans/capital ratio

452



(NPL/K) for group A (failed/problem banks) and group B
(nonfailed/nonproblem banks), and the proxy for "related
portfolios" (cartint), the remaining regressors are
insignificant according to their t-statistics at 1% and 5%
significance. The theoretical value for t-statistic for 0.01
and 0.05 1is 2.58 and 1.96 respectively and hence the

estimated ratios fell outside the critical region.

I suspect that multicollinearity is serious among some
independent variables judging from the covariance-
correlation matrix included in appendix 7. As we are aware,
the presence of collinearity among the regressors affects
the standard errors and the stability of the coefficient. To
obtain meaningful estimates and inferences, different
specification were carried out by dropping those variable

found to be highly collinear.
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Table 8.5

Logit Analysis of Selected Proxies for

Risk-

Taking for the Period 1979.1 to 1983.4 (a)

Alternative Specifications

M2

0.05
(0.06)
-4.78
.91)
-4.38
.96)

0.22
(2.81)

0.60
(0.48)

0.95
(3.14)
-0.16
.35)

0.06
(0.06)

.66)

M3

0.03
(0.04)
-2.10
.89)
-3.53
.64)

(0.38)
-1.95
(-1.17)

0.83
(2.75)
-0.49
.88)
-0.16
.16)

-0.16
(-1.61)
-14.53
(-0.84)

0.05
(0.06)

-4.64
(-1.86)

-4.42
(-1.97)

0.22
(2.83)

0.15
(0.12)

0.96
(3.17)
-0.39

(-0.82)

0.0005

(0.0005)

-0.44
(-2.67)

2.92
(6.51)

(-1.39)

0.24
(3.26)

-2.64
(-1.03)

-2.97
(-1.27)

0.02
(0.21)

-0.11
.09)

0.37
(2.15)

0.53
(1.08)
-0.44
.43)
-0.30
.14)

Proxlies
M1l
Constant -0.17
(-1.65)
(Pr/TA)A -20.80
(-1.12)
(TL/TA)A -1.64
(-0.51)
(NPL/K)A 0.24
(3.25)
(NPL/TL)A -0.05
(-0.06)
(Prv/TL)A -1.13
(-0.32)
(Dep/TLi)A -3.03
(-1.27)
(LACTOT)A -3.55
(-1.25)
(LPASCIR)A 3.67
(1.27)
(Pr/TA)B -0.01
(-0.007)
(TL/TA)B 0.007
(0.003)
(NPL/K)B 0.46
(2.42)
(NPL/TL)B 1.02
(3.29)
(Prv/TL)B 0.15
(0.22)
(Dep/TLi)B -0.31
(-0.30)
(LACTOT)B -0.28
(-0.37)
(LPASCIR)B -0.33
(-0.44)
CARTINT 3.32
(6.55)
ln Lklhd(-) 294.43

Lklhd Ratio(b) 129.50
Lklhd RIndex(c) 18.00
A.I.C.(d)(-) 312.43

304.28
109.80
15.29

(a) t-statistics are in parentheses.
(b) The likelihood ratio is -2[1lnLklhdr-1lnLklhdul] and it has
chi-square distribution with

(c) The pseudo-R

sguare 1is

(d) The Akaike's Information
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j degree of freedom.

1-[1nLklhdr/1nLklhdu]
Criteria is -1n(Lklhd)+K
K is the number of estimated parameters.

where



Model specification M2 did not include the ratio TL/TA
and the LPASCIR for both groups of banks. Similarly, LACTOT
was replaced for TL/TA and LPASCIR in models M3 and M4
respectively. The results clearly show a marked improvement
in the t-statistic and the sign of the coefficient so that

we can draw some important observations from it.

Firstly, the negative and the statistically significant
coefficient of the provision/total loans ratio (Prv/TL) for
failed/problem banks (group A) at 10% and 5% confirm 1its
importance as a determinant of failure. This result
indicates that banks which have chosen a lower provision for
bad 1loans were more likely to fail. This ratio was found
statistically insignificant for nonfailed/nonproblem banks
(group B). It should be pointed out that although this
variable was significant 1in different variations of
specification M2, it did not perform well in the alternative

specification examined in table 5.

Secondly, the proxies for the quality of bank assets
were an important determinant of the 1likelihood of bank
failures. The NPL/TL ratio was found particularly important
for nonfailed/nonproblem banks (group B) in all the
alternative specifications. The estimated coefficient was
both consistent with the a priori expected sign, and

significant at 1%. This suggests that the higher the ratio
the more likely a bank was to fail. As we have seen in the

earlier data from table 4a-4Db, nonfailed/nonproblem banks
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did exhibit a lower mean value for the ratio's deviation

over 1ts trend and the contlrmation of its significance
supports the hypothesis that this group did not incur

excessive risk-taking (moral hazard) and hence remained

financially healthy.

This result was not confirmed for failed/problem banks
(group A) except in the case where we estimate the model
(M5) using nonperforming 1loans/ capital ratio (NPL/K) .
Alternative modifications of M5, not reported in the table,
indicate that both ratios NPL/TL and NPL/K are significant
for both groups of banks. Similarly, the TL/TA ratio,
included 1in estimation M3, confirms the importance of the
asset quality on the likelihood of failure for group A. This
finding contrast sharply with the irrelevant statistical
incidence of the profit/total asset ratio in every

specification.

Thirdly, the deposit/total liabilities ratio as a proxy
for bank costs by failed/problem banks (group A) was found
significant at 5%, especially in model M2 and M4. The
negative sign for the estimated coefficient, consistent with
a priori expectations, 1indicates that those financial
institutions which borrowed most cheaply (sight deposits,
and passbook savings) had a lower probability of failure.
The coefficient for the second group was found insignificant

in all the alternative versions.
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Fourthly, one of the most telling indication of the
growing fragility of the banking system was the explosive
growth of bank assets and liabilities. Although the economy
was buoyant, there were significant risks in expanding
assets and liabilities in a period of high real interest
rates. The statistical estimates confirm these worries. For
instance, the wvariable which measures the growth of bank
assets (LACTOT) 1is significant at 1% in both groups for
model M2. The positive sign for (LACTOT)A is consistent with
a priori expectations implying that the deviation over its
trend was an important determinant of bank failures. This
regressor was also significant for the group of
nonfailed/nonproblem banks but with an opposite sign. This
finding 1is puzzling since it suggests that excessive asset
growth reduces the likelihood of failure in this particular
group. It could be argued that this result reflects specific
advantages of this group of banks in extending credit
efficiently. Additional evidence such as the banks®
profitability, 1low nonperforming loans, and the absence of
related portfolios help to support this reasoning. As we

have seen from the previous evidence, Banco del Estado and

BICE are particularly good examples.

Similar results and conclusions are obtain from the
growth of banks® liabilities from model M4. It should be
said that the banks® ability to maintain relatively good

asset quality enhance the capability of sound banks to
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expand their 1liabilities beyond a certain point. This

appears to be the casze of nonfalled/nonproblem banks group.

Finally, the model includes a dummy variable which took
the wvalue of 1 1in those financial institutions which
maintained a significantly large proportion of their 1loans
portfolios with related firms,individual, and/or
conglomerates and the value of 0 otherwise. 1In all the
alternative estimations the variable was very significant
and with a correct sign for the estimated coefficient. This
result clearly indicates that an increasing concentration of
the banks' loan portfolios among related parties (related

risks) raises the probability of bank failure.

All in all the logit estimates of failing and non-
failing banks indicate that the quality and the growth of
bank assets, and the expansion of bank liabilities have
proven to be important determinants on the 1likelihood of
failure or sucess. The impact of bank provisions and
leverage are less clear. Some preliminary results have also
shown that nonfailed/nonproblem banks maintained better
asset qualities, relatively larger provisions for bad loans,

and relatively slower growth in bank assets and liabilities.

With the exception of technical provisions, all these
proxies for excessive risk-taking are subject to a
considerable degree of managerial control. Therefore, one

can conclude that bank managers failed/problem banks did

incur larger risks and hence contributed to the 1likelihood
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of bank failures. These results do not establish the
relative strength of each Proxy nor if moral hazard was

more prominent during the early period or the later period

of study.

~-Conjecture 2: The Incidence of Moral Hazard on the
Likelihood of Bank Failures in Each Single
Year.

In the second conjecture, the model attempts to
establish that moral hazard was more serious during the
period 1982-83 than in early years. The collapse of the
macroeconomy in 1982 and 1983 where real GDP fell by nearly
15% and 0.5% respectively should had encouraged financial
institutions to roll-over what constituted bad loans and to
capitalised the interest. Indeed, Mckinnon (1989) argued
that in the presence of macroeconomic instability which will
create positive <covariance in the default rates of the
banks' borrowers, moral hazard on the part of the bank will
be present. A loosely regulated bank with both inadequate
loan-loss provision and implicit free deposit insurance has
an strong incentive to extend credit at high interest rates
knowing ex ante that a favorable macroeconomic outcome will
generate him high profits. In the opposite case, the bank
will be able to transfer the heavy losses ultimately to the

taxpayers.
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It is reasonable to expect that macroeconomlic
instability should exacerbate even further the problem of
moral hazard in the banking system. One simple procedure to
verify this conjecture would require us to estimate the
logit model separately for each year and test the
significance and the goodness of fit of the model by means
of the 1likelihood ratio (Lklhd Ratio) and the 1likelihood
index (Lklhd R-Index) respectively. These results for the
alternative specifications of the logit model are presented
in table 6. It should be mentioned that the missing results
from the tables can be explained by the failure of the
iterative process to converge after 20 successive

iterations.

At the outset, the empirical evidence gives support to
the second conjecture. The examination of the 1likelihood
ratio for each year and alternative specifications are
statistically significant at 1%. This means that the
statistic rejects the null hypothesis that all estimates are
equal to zero. The chi-square statistic with 17 degree of

freedom at 1% is 33.4.
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Table 8.6 Log@t Analysis of Selected Proxies for Risk-
Taking for Single Periods. (a)

1983 M1 M2 M3 M4 M5
1n Lklhd(-) 25.03 29.95 28.21 30. 44 _EETIB—
Lklhd Ratio(b) 86.60 76 .76 80.24 75.78 72.46
LklhdRIndex(c) 63.36 56.16 58.71 55.45 53.02
A.I.C.(d)(-) 43.03 41.95 40.21 42.44 44.10
1982 T
1n Lk1lhd(-) 30.00 38.32 32.87 38.35 38.82
Lklhd Ratio(b) 83.38 66.74 77.64 66.68 65.74
Lklhd RIndex(c) 58.15 34,37 54.14 46 .50 45 .85
A.I.C.(d) 48.00 50.32 44.87 50.35 50.82
1981 )
ln Lklhd(-) 40.22 38.05 40.42 42.16
Lklhd Ratio(b) 68.68 73.02 68.28 64.80
Lklhd RIndex(c) 46.05 48.92 45.78 43.45
A.I.C.(d) 58.22 50.05 52.42 54.16
1980

ln Lk1lhd(-) 39.93 51.45 58.44 50.94 47.41
Lklhd Ratio(b) 69.52 46.48 32.50 47.50 54.56
Lklhd RIndex(c) 46.53 31.11 21.175 31.79 36.52
A.I.C.(d)(-) 56.93 62.45 69.44 61.94 58.41
1979

1n Lklhd(-—) 39.48 39.62
Lklhd Ratio(b) 55.40 55.12
Lklhd RIndex(c) 41.23 41.02
A.I.C.(d)(-) 50.48 50.62

(a) The models were estimated for each year with quarterly

data.
(b) The likelihood ratio is -2[1nLklhdr - 1lnLklhdu] and it

has chi-square distribution with j-1 degree of freedom.

(c) The pseudo-R square is defined as 1-[1lnLklhdr/lnLklhdu]
(d) The Akaike's Information Criteria is -1ln(Lklhd)+K where
K is the number of estimated parameters.
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However, a closer look at the likelihood value over time
suggests that it rises as we go back from 1983. For
instance, the value of the likelihood function for M1 in

1983 is -25.03 in comparison to a value in 1980 of nearly -

40.00.

Even more telling are the values from the goodness of
fit of the model. For instance, the likelihood index ratio
for M1 in 1983 is more than 63% in comparison with only 46%
in 1980. Similar conclusions are obtained from the evidence
of the alternative specifications where we also observe a

clear deterioration in the goodness of fit.

This conjecture may also be tested in the form of a
hypothesis that the coefficients on each variable were equal
in all years against the alternative that they were
significantly different. The 1likelihood ratio test is
defined as -2[1nLklhd(2)-£lnLklhd(Z)] where 1nLklhd(2Z) is
the log of the likelihood function estimated with the whole
sample data and £lnLklhd(Z) is the sum of the log of the
likelihood functions for each year estimated individually.
For model M1, the likelihood ratio test statistic was
239.54. At 1% level of significance, the value of the chi-
square with 70 degrees of freedom is 100.42. It follows that

model M1l rejects the null hypothesis that all coefficlient

are equal.
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The likelihood ratio was also estimated for all pairs of
years and these results are reported in table 7. At the 5%
of significance the chi-square with 17 degrees of freedom
has a value of 27.58. We observe that the pairwise
comparison of 1983 with each individual year (except 1982)
is significant and hence we reject the null hypothesis that

the coefficients are equal from year to year.

Table 8.7 Likelihood Ratio Test for Equality of All
Coefficients Across Years for Model Ml.

C 19s0 1981 1ss2  19ss

1979 1.00  2.86  1s.96  28.50

1980 -—- 3.76 19.86 29.80

1981 -—- -———- 20.44 30.38

1982 -—- ———- -———- 9.94

(a) Correspond to the M3 likelihood function given the
missing the values for Ml.

In general, these tests have proven two things: Firstly,
the coefficient on each variable for M1 model for the years
1979,1980, and 1981, and 1982-1983 were equal. Secondly,
this finding did not hold for the 1983 pairwise comparisons

as they differ from year to year.

In consequence, it appears reasonable to believe that
although moral hazard was present throughout the period

1979-83, it was more severe during the years of

macroeconomic instability.
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-Conjecture 3: The Prediction Accuracy of the Bank Failure
Prediction Model.

As we have seen from the evidence of the 1logit model,
the role of moral hazard in the likelihood of bank
failure/problem was found significant during the whole
period of the study. It is not inconceivable to suggest that
if the moral hazard hypothesis was overwhelmingly
significant then it is plausible to construct a bank failure
prediction model from the set of proxies for moral hazard.
This model enables us to evaluate not only 1its prediction
accuracy at the time of failure (critical time), but also
its accuracy to signal early warnings with some leading time
before the critical time. Indeed, it will be shown that this
model performs better than the traditional early warning
model estimated with annual accounting and financial ratios

shown in chapter 6.

Following a similar methodology of chapter 5, I have
proceded to estimate a quarterly logit model with those
proxies for risk-taking similar to the one used in testing
the moral hazard hypothesis. The dependent variable albl183
which includes a quarterly classification of failed/problem
banks and nonfailed/nonproblem banks for 1983 was regressed
against regressors measuring excessive risk-taking. As
before, each ratio (proxy) for each bank was expressed 1In

terms of the deviation from its own trend.
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Table 8.8a Log%t Analysis of Selected Proxies for Risk-
Taking at the Time of Failure/Problem in 1983,

Variables Alternative Specifications
M1 M2 M3 M4 M5
Constant 2.61 0.75 0.79 OT;; —————— Bfgg__
(4.19) (2.48) (2.52) (2.60) (1.69)
Pr/TA 8.27 -0.53 -0.55 -0.40 -1.00
(1.78) (-0.36) (-0.38) (-0.28) (-0.72)
TL/TA -1.31 1.60
(-0.33) (0.58)
NPL/K 0.01 0.006
(0.27) (0.15)
NPL/TL 3.00 3.09 2.96 3.04
(0.94) (1.52) (1.49) (1.50)
Prv/TL 0.72 -3.59 -3.28 -3.54 -2.35
(0.32) (-2.73) (-2.40) (-2.70) (-2.21)
Dep/TLi 10.83 -1.49 -1.44 -1.49 -2.89
(2.69) (-0.80) (-0.78) (-0.79) (-1.10)
LACTOT -19.45 0.08 0.32
(-3.42) (0.30) (1.25)
LPASCIR 19.67 0.21
(3.44) (0.79)
In Lklhd(-) 43.52 56.06 55.93 55.78 61.69
Lklhd Ratio(b) 48.48 23.40 23.66 23.96 12.14
Lklhd RIndex(c) 35.77 17.26 17.45 12.98 8.90
A.IT.C.(d)(-) 52.52 62.06 61.93 61.78 67.69

(a) t-statistics are in parentheses.

(b) The likelihood ratio is -2[(1nLklhdr-lsLklhdu] and it
has chi-square distribution with j-1 degrees of freedom.
(c) The pseudo R-square is defined as 1-[1lnLklhdr/lnLklhdu]
(d) The Akaike's Information Criteria is -1nLklhd+K where K
is the number of estimated parameters.

Table 8.8b Prediction Accuracy of M1 Logit Model for 1983
Cut-0ff Point 0.5 0.6 0.7 0.8
Type-1 Error 4 10 17 29
Failure Accuracy(%) 92.8 82.1 69.6 48,2
Type-1I1 Error 11 15 18 23
Non-Failure Accuracy(%) 74.4 65.1 58.1 46 .5
Overall Accuracy(%) 84.8 74.17 64.6 47.4
Predicted Num. Fails 52 46 39 217
Actual Num. Failures 56 56 56 56
Predicted Num.NonFails 32 28 25 20
Actual Num. NonFails 43 43 43 43



Tables 8a-12a present the logit results

for
alternative specifications at the time of failure/problem
(critical time) and for years before the critical time.

Among the alternative specifications presented in table 8a,
equation M1l is preferred to the alternatives on the basis of
the Akaike's information criteria (A.I.C.) for model
selection. As we have seen in chapter 7, according to this

criterion for selection of non-nested models, the researcher

chooses the lowest A.I.C.

Specification M1l includes the constant and the set of
explanatory variables used in the previous estimations; that
is proxies for asset quality (profits/capital (Pr/K), total
loans/total assets (TL/TA), nonperforming loans/capital
(NPL/K), nonperforming loans/total loans (NPL/TL), reserves
adequacy (provisions/total loans (Prv/TL)), liabilities
qualities (total deposits/total liabilities (Dep/TLi)), and
the growth rates for banks' assets and liabilities (LACTOT

and LPASCIR respectively).

Although most of the regressors are statistically
insignificant, the overall equation is still significant
judging from the likelihood ratio statistic evaluated at 1%

of significant.( chi-square with 8 d.f is 20.09)

Equation M5 is insignificant and M2,M3, and M4 are Just
above the significant level to reject the null hypothesis.
Similarly, the likelihood R-Index (pseudo R ) confirms the

superiority of M1 with respect to the goodness of fit.
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As we will see shortly, the overall prediction accuracy
of specification M1l in comparison to the alternative
specifications is exceptionally good. This indicator
together with the Akaike's criterion should be the

overwhelming criterion in choosing the best specification.

Table 8.9%a Logit Analysis of Selected Proxies for Risk-

Taking One Year Before the Critical Time.(1982)
(a)

Variables Alternative Specifications
M1 M2 M3 M4 M5
Constant 1.02 0.84 0.67 0.85 0.54
(2.05) (2.29) (1.66) (2.29) (1.57)
Pr/TA 45,79 68.28 71.85 69.06 46.42
(1.34) (2.74) (2.83) (2.76) (2.47)
TL/TA 12.55 5.60
(1.58) (1.06)
NPL/K -0.81 -0.86
(-1.91) (-2.26)
NPL/TL -5.98 -4.08 -4.,42 -4.10
(-1.62) (-1.99) (-2.22) (-2.01)
Prv/TL 12.14 13.56 14.51 13.75 9.16
(2.60) (3.62) (3.78) (3.68) (3.21)
Dep/TLi 14.55 14.37 14.19 14.46 11.72
(3.03) (3.38) (3.38) (3.39) (3.02)
LACTOT 12.11 0.16 0.86
(2.38) (0.62) (2.18)
LPASCIR -11.97 0.12
(-2.30) (0.54)
1n Lklhd(-) 32.65 40.54 40.07 40.63 41.18
Lklhd Ratio(b) 80.68 64.90 65.84 64.72 63.62
Lklhd R-Index(c) 55.26 44 .45 45.10 44.33 43.58
A.I.C.(d)(-) 41.65 46 .54 46.07 46.63 47.18

(a) t-statistics are in parentheses.

(b) The likelihood ratio is -2(1lnLklhdr-1lsLklhdul] and it has
chi-square distribution with j-1 degrees of freedom.

(c) The pseudo R-square is defined as 1-(1lnLklhdr/lnLklhdu]l
(d) The Akaike's Information Criteria is -1nLklhd+K where K
is the number of estimated parameters.
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Table 8.9b Prediction Accuracy of M1 Loglt Model for 1982,

T e e e e e = - - ————— ———— —— — o ——

Cut-0ff Point 0.5 0.6 0.7 0.8
Type-1 Error 8 9 o —1;——_————-1;—-
Failure Accuracy(%) 87.5 85.9 81.2 76.5
Type-II Error 6 7 11 17
Non-Failure Accuracy(%) 86.3 84.1 75.0 61.3
Overall Accuracy(%) 87.0 85.1 78.7 70.3
Predicted Num. Fails 56 55 52 49—_
Actual Num. Failures 64 64 64 64
Predicted Num.NonFails 38 37 33 27
Actual Num. NonFails 44 44 44 44

In tables 9a-12b the evidence also shows that
specification M1 is preferable to the alternatives for every
year prior to 1983 based on the likelihood ratios, A.C.I.,

and overall prediction accuracy.
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Table 8.10a Log@t Analysis of Selected Proxies for Risk-
Taking Two Years Before the Critical Time.

(1981) (a)
Variables Alternative Specifications
M1 M2 M3 M4 M5
Constant 3.81 1.39 1.52 1.43 0.62
(4.44) (3.60) (3.89) (3.64) (1.93)
Pr/TA -11.81 34.48 32.46 34.24 -2.36
(-0.33) (1.48) (1.37) (1.46) (-0.13)
TL/TA -8.20 1.52
(-1.09) (0.51)
NPL/K 0.56 0.53
(2.43) (2.82)
NPL/TL -3.49 -1.50 -1.51 -1.49
(-3.34) (-2.98) (-3.03) (-3.02)
Prv/TL 6.91 13.76 14.55 14.00 6.94
(1.23) (3.67) (3.89) (3.74) (3.21)
Dep/TLi -1.76 -0.63 -0.52 -0.60 -0.18
(-0.83) (-0.40) (-0.34) (-0.38) (-0.12)
LACTOT 31.29 0.28 -0.16
(3.90) (1.19) (-0.71)
LPASCIR -31.43 0.21
(-3.90) (0.97)
In Lklhd(-) 35.75 53.37 54,12 53.70 59.30
Lklhd Ratio(b) 74.48 39.24 37.74 38.58 27.38
Lklhd R-Index(c) 51.02 26.88 25.85 26.42 18.75
A.I.C.(d)(=) 44.75 59.37 60.12 59.70 65.30

(a) t-statistics are in parentheses.

(b) The likelihood ratio is -2[1lnLklhdr-1sLklhdul] and it has
chi-square distribution with j-1 degrees of freedom.

(c) The pseudo R-square is defined as 1-[1lnLklhdr/lnLklhdu]
(d) The Akaike's Information Criteria is -1nLklhd+K where K
is the number of estimated parameters.

Table 8.10b Prediction Accuracy of M1 Logit Model for 1981

A e b e m— imm . - — a— —— - - A e Ame e ume ime Aee e MM Gmm e Ew R e e e s e —

Cut-0ff Point 0.5 0.6 0.7 0.8
Type-1 Error 5 7 10 21
Failure Accuracy(%) 92.1 89.0 84.3 67.1
Type-II1 Error 9 14 15 17
Non-Failure Accuracy(%) 79.5 68.1 65.9 61.3
Overall Accuracy(%) 87.0 80.5 76 .8 64.8
Predicted Num. Fails 59 57 54 43
Actual Num. Failures 64 64 64 64
Predicted Num.NonFails 35 30 29 27
Actual Num. NonFails 44 44 44 44



Table 9.11la Log?t Analysis of Selected Proxies for Risk-
Taking Three Years Before the Critical Time.

(1980) (a)
Variables Alternative Specifications
M1 M2 M3 M4 M5
Constant 1.19 1.10 0.73 1.14 1.01
(3.02) (3.91) (3.18) (4.03) (3.67)
Pr/TA 11.07 94.37 68.22 93.72 79.01
(0.20) (2.40) (1.99) (2.37) (2.08)
TL/TA 21.81 -9.85
(2.32) (-2.42)
NPL/K -0.04 -0.005
(-0.22) (-0.03)
NPL/TL -2.09 -1.96 -1.56 -1.95
(-1.33) (-1.81) (-1.66) (-1.79)
Prv/TL 4.86 12.40 10.93 12.58 10.99
(0.72) (2.33) (2.11) (2.34) (2.19)
Dep/TLi 1.97 5.65 4.12 6.07 5.54
(0.39 (1.46) (1.09) (1.56) (1.46)
LACTOT 50.26 -0.54 -0.54
(4.18) (-2.85) (-2.80)
LPASCIR -52.44 -0.61
(-4.21) (-3.07)
In Lklhd(-) 34.11 58.05 59.31 57.08 60.58
Lklhd Ratio(b) 77.76 29.88 27.36 31.82 24.82
Lklhd R-Index(c) 53.26 20.46 18.74 21.79 17.00
A.I.C.(d)(-) 43.1 64.05 65.31 63.08 66.58

(a) t-statistics are in parentheses.

(b) The likelihood ratio is -2({1lnLklhdr-1sLklhdul] and it has
chi-square distribution with j-1 degrees of freedom.

(c) The pseudo R-square is defined as 1-(lnLklhdr/lnLklhdu]
(d) The Akaike's Information Criteria is -1nLklhd+K where K
is the number of estimated parameters.

Table 8.11b Prediction Accuracy of M1 Logit Model for 1980

Cut-0ff Point 0.5 0.6 0.7 0.8
Type-1 Error 4 4 11 19
Failure Accuracy(%) 93.7 93.7 82.8 70.3
Type-11 Error 12 13 15 16
Non-Failure Accuracy(%) 72.7 70.4 65.9 63.6
Overall Accuracy(%) 85.1 84.2 75.9 67.5
Predicted Num. Fails 60 60 53 45
Actual Num. Failures 64 64 64 64
Predicted Num.NonFails 32 31 29 28
Actual Num. NonFails 44 44 44 44



Table 8.12a Log?t Analysis of Selected Proxies for Risk-
Taking Four Years Before the Critical Time.

(1979) (a)
Variables Alternative Specifications
M1 M2 M3 M4 M5
Constant 1.52 1.43 1.42 1.45 1.47
(4.10) (4.14) (4.17) (4.15) (4.12)
Pr/TA -24.65 -21.64 -23.04 -23.26 -22.04
(-2.19) (-2.25) (-2.48) (-2.41) (-2.36)
TL/TA -4.70 -6.25
(-0.91) (-1.58)
NPL/K 0.14 0.08
(0.76) (0.50)
NPL/TL -0.02 -0.06 -0.20 -0.05
(-0.03) (-0.09) (-0.35) (-0.07)
Prv/TL -11.30 -9.68 -11.29 ~-10.10 -9.71
(-3.18) (-3.52) (-3.77) (-3.64) (-3.50)
Dep/TLi -0.03 -0.79 -3.67 -0.59 -0.12
(-0.006) (-0.14) (-0.84) (-0.11) (-0.02)
LACTOT 0.10 -0.45 -0.50
(0.07) (-1.54) (-1.73)
LPASCIR -0.45 -0.45
(-0.32) (-1.56)
ln Lklhd(-) 43.52 46 .95 47.12 46.94 46 .83
Lklhd Ratio(b) 58.94 52.08 51.74 52.10 52.32
Lklhd R-Index(c) 40.37 35.67 35.44 35.68 35.84
A.I.C.(d)(-) 52.52 52.95 53.12 52.94 52.83

(a) t-statistics are in parentheses.

(b) The likelihood ratio is -2[1lnLklhdr-1sLklhdul] and it has
chi-square distribution with j-1 degrees of freedom.

(c) The pseudo R-square is defined as 1-[{1lnLklhdr/lnLklhdul
(d) The Akaike's Information Criteria is -1nLklhd+K where K
is the number of estimated parameters.

Table 8.12b Prediction Accuracy of M1l Logit Model for 1979

Cut-0ff Point 0.5 0.6 0.7 0.8
Type-1 Error 1 5 12 37
Failure Accuracy(%) 98.3 91.6 80.0 38.3
Type-11 Error 15 16 20 21
Non-Failure Accuracy(%) 59.4 56.7 45.9 43,2
Overall Accuracy(%) 83.5 78.3 67.0 40.2
Predicted Num. Fails 59 55 48 23
Actual Num. Failures 60 60 60 60
Predicted Num.NonFails 22 21 17 16
Actual Num. NonFails 37 37 37 37



Now we turn to the prediction accuracy of M1 where the
model aims at minimising the misclassification errors. As we
are aware from earlier discussions, one could make two types
of errors. Type-I error occurs when the model predict a
failed/problem bank as a nonfailed/nonproblem bank. In
contrast, type-II error occurs when the model classifies a

nonfailed/problem bank as a failure.

The classification results from model M1 are reported
for each subsequent years in tables 9b-12b. In most
previous studies the assigned cut-off point of the
likelihood of failure/problem was 0.50 (50%). In the present

study, I have assigned even more stringent cut-off points.

The data provide some interesting findings and gives

ample support to the conjecture tested here.

Firstly, the overall accuracy of Ml is superior to the
other specifications at different cut-off points during 1983
as shown in table 8b. For instance, the overall accuracy at
0.5 in 1983 was nearly 85% with a failure and nonfailure

accuracy of nearly 93% and 75% respectively.

Secondly, the prediction accuracy of the model decreases
only slightly as the cut-off point is raised. This 1is
particularly evident in the years prior to the «critical
year of 1983. For example, in 1982 the overall accuracy went

from 87% at 0.5 to 70.3% at 0.8.. The prediction accuracy
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also hold very well for the periods of 1981, 1980, and to a

lesser extent but still quite impressive for the vyear of

1979.

Finally, the data indicate that the overall accuracy of
the model has shown a minor deterioration in the
classification accuracy. At a 0.5 cut-off point, the overall
accuracy has fallen from 87% in 1982 to 85% and 83.5% in
1980 and 1979 respectively. Even with a stricter
classification criterion, the same conclusion applies in
each case. This performance is superior to the model
estimated in chapter 6 with simple accounting and financial
ratios, particularly for the years of 1981,1980, and 1979.
Recalling the findings from chapter 6 and tables 10-14 for
El logit model, we notice that the overall accuracy at 0.5
for the years 1981,1980, and 1979 were 80.4%, 79.4%, and 76%
respectively. It 1is clear that these estimates are well
below to the ones obtained from the M1 model. Similar
conclusions are obtained at even stricter cut-off points. In
consequence, the capability of the moral hazard model (M1l)
to predict failure/problems with data before the «critical
time is much superior to its counterpart model estimated

with accounting and financial ratios (El).

All in all, the econometric evidences support the

general assertion concerning the overwhelming importance of
moral hazard on the likelihood of bank failures/problems in

the Chilean banking system between 1979 and 1983. Moreover,
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the data confirm the three basic conjectures which states
the 1Incldence of excessive risk-taking during the entire
period of study, and particularly in the years of the
collapse of the economy's output. Finally, the results also
confirm the superiority of the logit model M1 estimated with
proxies for risk-taking over its counterpart El as an early

warning model. Indeed, the model was predicting the banking

debacle with at least three years lead time.

There are two issues which remain unanswered by the
model. One involves the relative importance of the
macroeconomic and microeconomic variables in the failures of
financial institutions. The second is that the model does
not not shed any light on the banks' performance under
different scenarios such as a stable macroeconomy vis a vis
an unregulated financial system and vice versa. These issues

will be presented and assessed empirically in chapter 9.

Finally, it should be pointed out that the macro and the
micro model are non-nested therefore the estimates should
be treated with caution. According to the econometric theory
the ommision of an explanatory variable could lead to an
specification bias unless they are orthogonal. Specifically,

if we have y= X B + X B + e and we ommit X then the

11 2 2 2
-1
E[b]=B + [X' X ] X' X B . Unless X and X are orthogonal (i.e
1 1 1 1 1 2 2 1 2
B=0), b is biased upwards if B>0 (downwards if B;O).
2 1 2
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Endnotes.

(1) The. optimal wvalue is affected by both cyclical
fluctuations and secular trends. Balance-sheet data capture

cyclical fluctuations and the +time trend captures the
secular trend.

(2) Wheelock (1992) found that the balance sheets of insured
banks reflected greater risk-taking and the probit model
estimates indicated that they were more likely to failed. It

also included the age of the bank as proxy of bank
management.

(3) This general specification follows closely the model of
bank failure introduced by Ho and Saunders (1980). Their
model assumes the existence of small and large banks. In the
context of the US banking system, the formers are fully
insured by FDIC whereas the latter are insured only
partially. 1In addition, large banking firms are member of
the FED system so that they have access to the discount
window (lender to the last resort facilities). One of the
most important implicit assumption underlying the model is
that bank failure 1is considered as a discontinuous or
explosive event involving a sudden crash or catastrophe.

(4) Guttentag and Herring (1986) argued that the economic
net worth (ENW) is more accurate than the book net worth
(BNW). In the 1latter method, the measurement of bank's
assets includes only tangible assets and financial
instruments (As) which appears in the standard bank balance
sheet. In contrast, ENW includes not only As but also
options (Af) such as lines of credits, acceptances, and
torward contracts (Af), and intangible assets (Ag) such as
bank's charter, customer relationship established over time,
and expertise of bank's management. Thus, BNW differs from
ENW mainly in the fact that it includes narrow definition of
bank assets which will reflect the original cost of tangible
assets and the face value of financial claims. They rarely
will be recorded at a market value and Af and Ag will not
appear at all. Changes in the value of assets and deposits
resulting from changes in interest rates (volatile) would
always be a source of difference between ENW and BNW.

(5) Other authors have also conviniently measured
management risk-taking by relying on other set of proxies.
For instance, Wheelock (1992) included the number of years
since a bank has been chartered to capture such intapgible
as management quality. The coefficient should be negative as
older banks becomes more conservative in their manag?ment:
Bovenzi, Marino, and McFadden (1983) use the bank examiners
report as a proxy for management capability.
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Chapter 9. Some Predictions of the Logit Model for Chile.

(9.1) Introduction.

This chapter 1looks into the question concerning the
relative importance of factors external to the banks
(macroeconomic instability) and internal factors (  banks®
risk-taking) on the likelihood of bank failure. Indeed, an
overwhelming econometric evidence on the significance of
these two hypothesis on the failures of the CcChilean banks

was presented in chapters 7 and 8.

This chapter attempts to solve this empirical question
based on the 1logit model specified in the two previous

chapters by looking at the robustness of each model in turn.

This chapter also presents and discusses the results
from some simple prediction exercises conducted by assuming
different scenarios. Specifically, I simulate the effect of
changes in the macroeconomic environment, such as an
improvement in the economy‘'s GDP growth, on the probability

of failure.

Moreoever, the model will assess the impact of a change
of a selected proxy for risk-taking on the probability of
bank failure. It could be argued that if supervision had
encouraged banks to behave more conservatively, the

likelihood of failure would certainly have been certainly

smaller.
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All these questions will be verified by the statistical

evaluation of the logit model by using a procedure for non-

nested model by evaluating any probability changes from the

prediction probabilities of the model when the regressor

changes.

(9.2) The Econometric Testing of Non-Nested Logit Models:
Macroeconomic Hypothesis vs. Moral Hazard Hypothesis.

As we have seen in chapter 5, the Akaike Information
Criterion (A.I.C.) was one of the scalar criteria for model
selection. According to Amemiya (1981), if two competing
models are non-nested, the A.I.C. offers a useful and simple
measure which is adjusted by the degrees of freedom. This
scalar seeks to incorporate in model selection the divergent
consideration of accuracy of estimation and the best
approximation to reality. The Akaike statistic gives a
measure of precision of the estimate and a measure of the
parameterisation of the model. Clearly, the Akaike criterion
(defined as AIC=-1nML+K where 1nML is the log likelihood and
K the number of parameters) introduces a trade-off between
precision and parameterisation, since increases in K involve
a penalty in the value of the AIC. According to this

criterion one chooses the model with the smallest AIC.

Let's recall from chapter 7 and 8, the two general
models which test the role of macroeconomic instability and
moral hazard on the probability of bank failure

respectively.
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(1) H : P(Y =1)= F(x* B8)
0 it it (macro model E1)

In equation (1) the column vector Y contains the
endogeneous dichotomous variable for each bank i in a given
guarter t for the ordered group A and B, x is a K-vector of
known macroeconomic variables (GDP, stock prices, real
lending 1interest rates, and the real exchange rate), and 8

is a k-vector of unknown parameters.

(2) H = P(Y =1) = F(z" a) (moral hazard model M1)

As before Y 1is a sequence of observations of an
independent binary random variable. Also, z is a k-vector of
known proxies for moral hazard (ratios for asset quality,
provision for risky loans, liability quality, and growth of
bank assets and liabilities) measured as deviation from its

trend. a is a k-vector of unknown parameters.

These two hypotheses are non-nested since the
explanatory variables of H are not a subset of the
0
explanatory variables in the other model (i.e H )

1
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Table 1 summarises the main results of these two

general competing models (i.e specification E1 and M1)

estimated in chapter 7 and 8 respectively.

H H

0 1
Number of Parameters K 9 18
In Lklhd(-) 227.00 294.43
Lklhd Ratio(a) 264,36 129.50
AIC(-)(b) 236.00 312.43

(a) The likelihood ratio is -2[1nLklhdr-1nLklhdu) and it has
a chi-square distribution with (j-1) degrees of freedom.
(b) The Akaike's Information Criterion is -1nLklhd + K where
K is the number of estimated parameters.

H ! Macroeconomic model

0

H : Moral Hazard model

1

We observe from the table that both models are highly
significant judging from the overall likelihood ratio test.
However, model H (macro model) is superior to H (moral
hazard model) as ghe former exhibit a much lower AIé. This
implies that macroeconomic factors explain the probability
of bank failure 1in Chile better than the moral hazard
factor, but it does not allow us to reject either of these

hypotheses in favour of the other. For this, we need to

apply some formal test of competing non-nested hypotheses.

Davidson and Mackinnon (1981) have introduced a test

for non-nested models which is easy to apply to either

linear or non-linear models. The Davidson and Mackinnon's
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teazt (DM) aszeszses the statlistical significance of H against

0

and vice
1

Hl. Thus, the truth of H implies the falsity of H
0
versa.

The DM test consiats of the following steps: Firstly,

from the estimated model (2) we obtain the predicted wvalue

-~

of Yi given by Y = za. These predicted values of Y are
l A

then included as a regressor in (1). That is, Y=F(x'B +za)
and test the hypothesis that a=0 based on the t-statistics

for Y . If the hypothesis is not rejected, then H 1is not
1 0
rejected by H.
1

A test of H against H is analogous to the previous steps
l 0 ~ ~
as we estimate the fitted value as Y=x8 and regress them
0 ~
against Y in model (2), that is, Y=F(za+xB). Then, we test

B=0 so that if the hypothesis is not rejected, then H is not
rejected by H. .
0

Treating the DM as a one-tailed test since the fitted
values are expected to have positive coefficients, the
critical wvalues for the t-statistic at 0.025 and 0.01 are
2.03 and 2.44 respectively. Given that the t-statistics for
a is 7.28 and for B is 10.9 then it follows that H 1is not

0

rejected by H and vice versa. This result implies that the

1
appropriate model 1is an encompassing model incorporating

both H and H, since each of the t-statistics cited can be

0 1
considered as a test of H or H against an encompassing model
0 1
incorporating the full set of regressors from H and H.

0 1
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In my view this can be interpreted as indication that

although moral hazard has been important in raising the

likelihood of bank failure, macroeconomic instability

(shock) also triggers bank failures.,

(9.3) Simple Aggregate Predictions from the Logit Models.

One of the important use of the logit model once the
structural parameters of the model have been estimated is to
make predictions when the factors which determine the
probability of an event change. In this study, I have
estimated two competing models which explain the 1likelihood
of bank failure. As we have seen in the previous section,
the non-nested test has accepted both hypotheses as

significant.

It would be wuseful to assess the impact on the
probability of bank failure if some macroeconomic wvariables
(e.g. change in GDP), or some proxies measuring risk-taking
(e.g. provision/total 1loan ratio) change at a particular
point in time. This exercise will be useful for comparison
purposes of the two competing models rather than prediction

per se for the population.

Let's consider the logistic models specified in
expressions (1) and (2). The predicted probability of the
model is F(x'B) = F = P(Y = 1) . If there is a small change

it
in one of the independent variables controlling the
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probability of failure of the ith bank in quarter t, the

estimated change in F will be given by

~ A A ~

(3) a(P ) = B P(1-P) d(x)

where d(x) Es the change in the explanatory variable for the
itE bank, 8 is an estimated coefficient from the model and
d(P) 1is the estimated probability for bank ith. Given that
the predicted change in the probability is not constant for
all banks but depends on each original probability then we
could extrapolate the estimated change in probability by

taking the probability average of the group.

It should be pointed out that this approximation is not
desirable if we are interested in assessing the predictions
per se. Instead, given that each bank will have a different
probability, the expected probability of an event can be
found by aggregating 1individual P's by their relative

frequency of occurrence in the population. (Westin 1974)

Table 2 presents the estimated impact on the
probability of bank failure of a change in some of the
selected macroeconomic variables. I have assumed that the
change in the macroeconomic variables is 5% (0.05) and the

average probability of bank failure is 77.4% (0.774).
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Table 9.2 Marginal Effects on the Macro-Model.

Variables Coefficient Marginal Effect
VPGA 0.13 o.001
VIPAA -0.01 -0.0001
TIAAZA 0.09 0.0007
VTCR1A -0.09 -0.0007
VPGB= GDP . TIAA2A= Real Lending Rate
VIPAA= Stock Prices VTCR1A= Real Exchange Rate

For 1instance, a 5% increase in GDP growth (VPGBA)
reduces the probability of bank failure by 0.1% (0.001).
Similarly, the model also predicts that a 5% reduction in
the rate of interest (TIAA2A) and an equal real devaluation

(VICR1A) reduces the likelihood of failure by 0.07% (0.0007)

in each case. Finally, the effect of a rise in stock prices
on the probability of failure is also very small. (i.e.
0.01%)

In general, the predictions from the macro-model suggest
that the 1impact of changes in macroeconomic variables |is
small in normal circumstances, particularly if we take into
account the fact that these variables are not always moving
in the same direction. How do we reconcile the small figures
in the second column of table 9.2 with the Iimportance of

macroeconomic factors shown by the non-nested test ?
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The explanation clearly lies in the abnormal

macroeconomic circumstances of 1982-83. Most of the relevant

macroeconomic varlables moved sharply in an adverse
direction - GDP and stock prices fell, real interest rates
rose and the real exchange rate appreciated strongly - and

the combined effect of these changes on the probability of
bank failure was large. In this respect the crisis of 1982-
83 1in Chile was comparable to the Great Depression 1in the

United States, which also caused many banks to fail.

Table 3 shows the impact on the probability of failure
from changes in the proxies of moral hazard. The average
probability of failure for this model is 61.09%. Again, I
assume a 5% change in the proxy, expressed in terms of the
deviation from the trend. A proxy smaller deviation from its
trend will mean a more conservative bank's attitude towards

risk-taking (moral hazard).

Table 9.3 Marginal Effects on the Moral Hazard Model.
Variables Coefficient Marginal Effect
NPL/K 0.24 0.002
Prv/TL -4.78 -0.057
LACTOT 0.22 0.002
CARTINT 3.32 0.039

NPL/K=non-performing loans-capital ratio
Prv/TL=provisions-total loans ratio
LACTOT=asset growth

CARTINT= related portfolios.
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The evidence from the selected variables is very robust.
For instance, a 5% reduction of related portfolios (risk

concentration) reduces the probability of bank failure by
nearly 4%. Similarly, a rise in the provision-total 1loans
ratio by 5% contributes to a reduction in the likelihood of

failure by 5.7%.

The effect of changes in the non-performing loans-
capital ratio and asset growth on the probability of failure
is negligible (i.e. 0.2%). These results are surprising one
would expect that rapid growth of bank assets should
deteriorate the quality of bank portfolios, particularly at

high interest rates.

The predictions from the moral hazard model support the
view that a reduction in moral hazard has a significant
impact on the 1likelihood of failure. Regulation and
effective supervision should encourage banks to make 1larger
provisions for bad loans. Similarly, an effective monitoring
of loan concentration among affiliates should also be a top
priority in the banking authorities' agenda, particularly in
a buoyant economy experiencing a rapid expansion of bank

assets.

All in all, the evidence from this chapter suggests that
the presence of both macroeconomic instability and moral

hazard have been significant in explaining bank failures 1in

Chile. One could argue that macroeconomic shocks have

485



triggered the collapse of the already weak financial
institutions. This conclusion can also be supported from the

early warning model estimated in chapter 6 which signals

bank failures with three years in advance.

Furthermore, the evidence appears to suggest that from
a policy stance prudential regulation and supervision should
have a more immediate impact on reducing the average
probability of failure than macroeconomic policy. Certainly,
this does not mean that macroeconomic instability is
unimportant since even financially healthy institutions will
be unable to withstand a macroeconomic shock which entails a
drop of output of the magnitude observed 1in Chile, and

during the Great Depression.
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Chapter 10. Conclusions,

(10.1) Summary of the Main Conclusions from the Study.

As we have seen from chapter 2, the expected results
from financial liberalisation in Chile were achieved only
partially. Although there was a substantial increase in
financial deepening and an important increase in operative
efficiency 1in the banking system, the level of saving and
investment as well as its quality of allocation did not show
an improvement. On the contrary, it appears that the banks
were fostering a rapid 1loans expansion, a risky
concentration of their loan portfolios with their affiliated
firms, and financing stock market bubbles and the
consolidation of large and powerful economic "groups". All
this behaviour occurred in spite of high real interest rates
during most of the liberalisation period, and a significant

deterioration of the macroeconomy after several years of

buoyant output growth.

After 6 years of sustained financial growth and
stability (i.e between 1976 and 1981), the banking system
experienced one of the worst financial crises in the
country's history in 1981, reaching its peak of intensity in
1983. As we saw from chapter 3, by January 1983 5 banks had
to be subject to interim management (intervened), among them
the two largest commercial banks. Moreover, 2 banks and 1

non-bank financial institution had to be liquidated. All 1in
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all, they accounted for nearly 50% of the total loans of the

system. However, the dimensions of the banking crisis were

much wider if we also include those intermediaries which,

although they were subject to no intervention, had to sell
part of their nonperforming loans to the Central Bank. The
intervention and the rehabilitation of the banking system
avoided the total disruption of the intermediation and
payment mechanism preventing a further deepening of the

economic recession, and also acted as an aid to reactivate

the economy.

One of the most revealing results from this study is the
fact that there were signals at least four years before the
banking debacle that financial institutions were
experiencing some difficulties. This empirical result was
confirmed by the early warning model developed in chapter 6.
Specifically, the econometric results confirm the view that
the failure of some financial institutions in Chile might
have been anticipated before its critical time in 1983 with

an acceptable degree of confidence.

The study has also lent support to two of the hypotheses
stated in chapter 4 to explain bank failures in Chile. The
logit model estimated in Chapter 7 provides econometric
evidence to support the hypothesis that the episodes of bank
failures in Chile reflected the impact of macroeconomlic

variables on the likelihood of bank failures. Particularly
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significant wvariables were the growth in GDP and real

lending interest rates.

Similarly, the econometric evidence from the logit model
estimated in chapter 8 also supports the alternative
hypothesis concerning the importance of moral hazard for
the 1likelihood of bank failures in the Chilean banking
system between 1979 and 1983. Moreover, it was proven that
although moral hazard was present throughout the period
1979-83, it was more severe during the years of
macroeconomic instability. Finally, the results also
confirmed the marginal superiority of the logit model

estimated with proxies for risk-taking over its counterpart

of chapter 6 as an early warning model.

Finally, the non-nested tests of the two 1logit models
(i.e. macro model and moral hazard model) conducted in
chapter 9 suggest that neither of the two hypotheses |is
unambiguously superior in explaining the bank failures in
Chile. Given that both competing hypotheses were found
significant according to the Davidson and Mackinnon's test,
the appropriate inference is that an encompassing model is
preferred. That 1is, one needs both sets of wvariables to
explain the phenomena of bank failures. In my view this can
be interpreted as providing support to the assertion that
although moral hazard was important throughout the period of
study, macroeconomic instability (shocks) is the triggering

factor of bank failures.

489




The prediction exercises of each of the two models

suggest that wunder normal circumstances the average
probability of failure 1is more sensitive to changes in
banks® attitudes towards risk-taking than changes in some
macroeconomic variables. From a policy-stance this could
mean that the role of prudential regulation and supervision
to reduce moral hazard should be more important than trying
to ensure macroeconomic stability at all times. An unusually
deep macroeconomic crisis is always likely to rise the

probability of bank failure, but healthier banks will be

more able to withstand macroeconomic shocks.

(10.2) Limitations of This Study and Further Research.

One of the limitations of the study is that the banks®
data from their balance sheet used in the ratio analysis and
in the estimation of the models is expressed in historical
cost rather than market value. For instance, the book value
of an asset will reflect the original cost and few, if any,
assets will be recorded at current market value. Similarly,
on the right-hand side of the balance sheet, banks*
liabilities (deposits) are also expressed in book value.
This should introduce a bias in the bank's valuation and
in the insolvency determination, particularly in the case
of volatile interest rates. Thus, a further line ot

research should include balance-sheet data adjusted for
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changes in their market value. The process of securitisation
permits today the transformation of the banks® nonmarketable

assets such as 1loans and mortagages into marketable

securities.

A second important limitation involves the absence of
any stock market data for identifying banks with financial
difficulties. The early warning model of chapter 6 was
estimated wusing accounting data, given the 1limitations on
the availibility of information on banks' equity prices. It
was argued that 1if the market for actively-traded bank
equities is efficient, information about potential problems
at a bank will be translated into the bank's security price.
Therefore, in any further research on early warning models,
banks® equity prices will also provide a relatively

efficient early-warning system.

Finally, it would have been desirable to extend the
period of study in order to assess the pattern of banks®
behaviour before the period of financial liberalisation for
comparison purposes. There are two advantages of doing this:
Firstly, it will make it possible to test moral hazard
during the pre-liberalisation period. And secondly, it
should improve the estimation of the time trend wused in
chapter 8 by having a longer period as reference. This line

of research would be possible so long as the data becomes

available.
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APPENDIX 1. List of Chilean Financisl Inztitutios,
B ANKS
HANE CUbE YEAR Ty ERVENT (Ul
. (OERCIAL  BANKS:

BNCD DE CHILE 001 1983 KK i FR
B0 ESPAROL D CHILE 0+ 1961 114

BNCO DE TALCA 006 1981 118

BC 0'HIGGINS 008

BACO INTERNACIONAL 05t 1983 RK AHO FK
GO DSORNO Y LA UNION 010 @ 1976 Ré ali Pk
BANCD COMY INERNTAL 0l

BANCO 50D AHERTCANO 014 i

BICD DE CREDTTO E INVERSTONES 016wk

BACO DEL TRABAJO 072w

BNCO AUSTRAL 024 3 1981 L1D

BNGO DEL PACIFICO 025

BAACD NACTGNAL 026 &

BANCO CONCEPE [ON 021 1963 RK Aid PR
B0 INGUSTRIvi ¥ DE COMERCIG EXT, boo

B0 DE A, tDWARDS 029 b

BNCD Lt SANTIAGD 035 1983 RK AND FR
BWCO REGIONAL DE L INARES 030 # 1381 L1

BANCO DEL ESTADD DE CHILE 012

- FIRELGN  BANKS:

UTVBANK N.A. 033
ESPAROL (SANTANDER) 037
(ENTROBANCO - 048

. CHASE HANHATTAN 041
REPUBLIC NATIONAL BANK OF NEW YORK 031
THE FIRST NATIGHAL BANK OF BOSTOW 039
SUBAHERT S 04
THE Hidida huds AnD SHANGHAL o
EHTEk [k G
Badk i AMERiCA 032
HRGAN F INANSA 047
(HICABO CONTINENTAL 044
00 BrasL 017
MERICAN EXPRESS INTERNATIONAL 042
T0KIG 11D, 045
REAL 034
I LA NACION ARGENI [NA 043
UE COl U4 | 04€
€ 580 Faul i (e

I'. DWE‘U ‘,ul biih J-
Uf-h‘\?U W Fiti. ob VALFRKETLY TR | tvdl Lid
il ity b g 0 et e



BANCD DE FOMENTO DEL BIO-BID 303

i 15681 110
BANCO HIPOTECARIY bE FURLNTO vt 1383 FE ARG FE
BANCD HIFOTECAKIO DE CHILE Wy o+ 1583 Lig
BANCO COLOCADURA NACIDHAL vk CHILE 306« 1343 HERGED
BRHCH ENFRESARTAL DE FubtNG 407

[Y.- NOW BANK FINABCIAL  INSTITUTIONS:

FINANCIERA CAH 705 1981 110
NACIGNAL FINANCTERA 768 xt
FINANCIERA DE ADELANTOS Y CREDITOS S.A 1o+ 1362 (10
FINRNCIERA COMERCIAL "3
CIA. GENERAL FINANCIERA S.A. 7St 1981 L@
FINANCIERA ATLAS He n
FINANCIERA CIGA 717 1983 L@
FINANCIERA LATINOAHERICANA DE DESARROLLO 718
FINAHCLCRA DAVENS §.A. 720 1965 L1
FINAKCTERA CORFINSA 5.A. 121 s
FINRRCIERA FUSA §5.4, 727 w1
FINANCIERA LOS ANDES 123
FINANCIERA DE PAPELES Y CARTONES 124
FlianCIERA DE CAPITALES 135 ¢ 1981 L1
FINANCIERA MEDITERRANED 5.4. Jiv & 154 L1
FIHANCIERA DEL SUR §.A. 30 faal LiQ
FINANCIERAR DE INTERES SOCIAL 5.A 132 ¥
FIHANCIERA CONDELL S.A. 7133 &

¥ FAILED BANKS.

t+ FROBLEM BAHKS,
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APPENDIX 2. Balance Sheet of a Chilean Bank.

Current Assets
Cash
Loans
With their own resources
Less than 1 year
More tham 1 year
With resources from the Central Bank
Less than 1 year
Move than 1 year
Mortgage
Contingent
Less than 1 year
Mare than 1 vear
Nomper forming
Financial Investment
Equities
Financial instruments issue by Central Bank
Other investments

Other Assets
Notes issue Central Bank in return for NF & risky loans
Dther Assots
Fealisable Guarantees

Fixed Assets

Losses

Total

Current Liabilities
Deposits
l.ess than 1 year
Move than 1 year
Intermediation of Documents
Less than 1 year
More than 1 year
Mortogage Obligations
Contingent Obligations
Loans Obtained in the Country
Less than 1 year
More thanm 1 year
Loans Obtained Abroad and Other Obligations
Less than 1 vear
More than 1 vear

Other Liabilities (provisions)
Capital and KFeserves
Profits

Tatal



Income Statement of a Chilean Banik.

(1) Interest earned from loans and investment

20 Interest paid to deposits, debts, and other abli
(3 Financial Marvgin = (1) - 30

¢4) Other Incomes

(5) Gross Operating Margin = (3 + (4

(6 Expenses on provisions and write off of risky assets

(73 Administrative expenses (nonfinancial operating expense)
(8 Other expsnse:s

() Gross Profits = (5) ~ (6) -~ 73 — (83

gations

Income and Expenses Accounts
Nominal Income

Operating Incoms

Interest sarned from
Laans in local currvrency
Laans in foreign currency
Mortgages
Contingent loans in local currvrencoy
Contingent loans in foreign currency
Financial investments in local currvency
Financial investment in foreign currency
Others

Adjustments sarnsd from
Loans
Financial Investment
Others

Benefits from intermediation
Fromissory notes discounted by Central Bank
Other financial operations

Frofits from curvency exchange

Commissions eraned

Other Income from

Sale of fikved assets

Fecovery of nonperforming loans

Fecovary of sxpenses

Others

Monetary Corvection

Net Loss



Nominal Expenses

Operating Expenses
Interest and discounts Ppaid on
Sight deposits
Time deposits
SBaving accounts
Loans from Central Bank
Loans from other institutions
Adjustments paid on
Deposits
Saving accounts
Operations with Central Bank
Dthers
Frice differences on intermediation
Fromissory notes descounted by Central Bank
Other fimancial operations
Losses from currency exchange
Commissions paid on
Operations in local CLYTenCy
Operations in foreign currency

Fixed Expenses
Wages and Salaries
Employees wages and salariecs
National insurance contributicons
Directors salaries
Frofit sharing
Salaries to professionals
Administrative Expenses
Materials, Repairs
Fents
Marketing
Fepresentation expenses
Taxation
Income tax
Froperty tax
Others
Write-—offs
Loans & Financial investment
Depreciations and FProvisions
Depreciations of physical assets
Global provisions on loans
Individual provisions on loans
Other provisions
Frovisions for repurchase aof loans from Central BRank
Losses from branches abroad
Other expenses

Monetary Correction

Net Profits

Total Expenses




APPENDLIX 3.

(HIEGORIES
CATEGORY 13
C4PITAL ADEQUACY

CATEGORY 2:
LIQUIDTTY

CATEGORY 3:
PROF ITABILITY

CATERDRY 4:
ASSET RISK

CRTEGORY 41:

CATEGURY 42

CATEGDRY 51
EFFICIENCY

UATEGORY 63
LIABILIIY GUALTTY

CObE

- "

O 1 b A BN e LAl e L3 o == O LF e KD py o N e LI RO —

O L o L) PO e

—

Financial Ratios.

V. A K I & B L E 3

Gr e h ks e e e e PR

Lapital and Reserves / Aszets |
Capital and Reserves / Total Assets
Total Loans / Cupital and Reseres
Bad Losng / Capital and Reszeyves
Net Capital / Assets |

Nat Capital / Tobsl Liabilities

e . e e by wn s v e -

Financial Invectment / Auset. |

Liguid fuads (Cash) / Assets |

(Financial livestuent ¢ Cash) / fusets |
Financial livestaent / Total Coans

Cash / Total Loans

(Financial Investaeat + Cash) / Tubal Luans

Operating Earnings / Operaling Expenses
Operating Esrnings / Asaebs |

Gross Proicts / Assels |

biuss Profits / Total Liabilities
Gross Profits / Capital and Reserves

Total Loans / Assets |

Financial Investicat / Ascels 1

Provisions for Bad Loans / Operating Expenses
Frovizious for Bad Loans / Total Luaus
Mortgage Loans/ Total Laans

Hoitgage Loans/ Assets |

Fixed Assets / Assets |

Fixed Rssets /7 Total Loans

Total Loans / Capital and Keserves
Bad Loans / Capital and Reserves
Bad Loans / Total Loans

Bad Loans / Rszets |

Rate of Grouth of Total Luans (Dowsstis cucreiny)
Rate of Geowtlo of Tubal Losie tochyn Gavren;)
Total Loams tFuieign Cdirancy) 7 Rszdcs |

Fixed Expenses / folal Expeuses |
Fised Expenses / (Tatal Loans + Financial Inw::tmgnt)
Fixed Eipenses / (Dperating Earnings - Opersting Bxpe

Deposits (Lexs than a year) / Lisbilities |

Deposits (dure than a year) / Lisbibibies |

Totsl Dopooibs 4 bosbilibics

Loans fios Shooad (Less than a year) / Liabilities |

Luais frow nhooid (Hote than @ joad 7 Liabiditios |

Vobal Leans By Abrcad / Liabriabics |

fobsl Liabiiiiees (Forotgn Curiowoy) / Visbibitice |
v/

R

fises)



CATEGORY 61: 1 Rate of Growth of Total Liabilities (Dosestic Cursenc;)
2 Rate of Growth of Total Liabilities (Foreign Curvaiy)

(RIEGIRY Ts

Totat Liaws avies (Fovcage Caoeindy) 7 Tute) fuocl
NIaNAICHING

|

2 Cash 4o Total Coans
3 Casti / Viiatitics i

§ dinanciadl Lavecbivabt + Casho 4 Liababibies |
5 (Financial Laveslucet ¢ Casi) 7 Telal Loans

s ke e e b A OK i k> A0S e an e wh o e et~ Ak 8 v~ oo

DEFINITIONS:

{) TOTAL ASSETS = Assets | ¢ Fized Assets + Other Assels,
Whece:  Assels 1 = Lash + Joial Losus + Financial Tovestucnt,
Other Assets: - Ducueents Halding frua the sale Bad Loans to the Cendral baab.
- Goods Recelved in Payucuds,
- Dihers.

2)  T0TAL LIABILIVIES = Liabilies 1 + Ofher Lisbilities.
Where: Liabilities 1 = Deposits + Inbersediativa of Qoruacabs + Loans frow Howe
t Loans frowm Rbrozd,
Other Lisbilities = Provisiona for Loans and Fioarcisl Twvestaent
+ Other Lisbilities,

3)  Flkch EAPENSES = Hages + Adeinisbrative Expanses t 1axabion + Depreciabions,
4)  NET CAPITAL = Capital and Reserves - Bad Loans.

) GROSS PROFITS = Total Earnings - Total Expenses.



APPENDIX 4. Testing Mean Differences.

TESTING DIFYE<ENUES BETHEEN MEANS,

o B B D 00 P o R R B A G R S e e D 0 7 e b e T

LET'S SUPPGSE WE ARE EALING WITH AN INDEPENDENT RANDOM SAMFLE OF SIZE nl AND v2 Fius
THO HOokiAL POFULATIONS HAVING THE NEANS pl AND pZ AND VARTAw S olt AHD 22,
WE WISH TO TEST THE NULL HYPOTHESIS
HO: pl - p2 =4
AGAINSY THE ALTERNATIVE
Hls pl - p2 =/= ¢
HOWEVEK IF WE HAVE THAT nl AND nZ ARE SMALL, AND ALSD ol AND ¢22 ARE UNHOWN THEW

FOR THGEFPENDENT RANDUM SAHPLE FRUN THO WoRBAL POPULATION HAVING THE SUHE Uligdibi VAR1AdCE,
THAT I8 ¢l%=¢2? WE TEST BY HEANS OF t-STATISTICE,

(1) bk =(X1-X2-¢)/08a FU/n) e (H/n2) ]

WHEKE :

Sn = [(n1-1)512+62-1)5223/(nltn2-2)

THE ABOVE EXPRESSION FOR t IS A VALUE OF A RANDOH VaktebtE HAVIAG A © DIsiRIBUI(Ud
WITH al+y2-2 DEGREES OF FREEDOM. THUS, THE APPROFRIATE CKIVICAL REGION OF S1ZE  rli el
HO: pl-i2 = § AGAINST Hi: pl-pi =/= & UNUER THE wIVEN RSSUAFTIUNG I%,

(@) 48] > ta/z, oltaz-2,

NN



APPENDIX S. Two Separate Regressions.

Logit Analysis for Two Separate Variables

Variables Specifications
51 Sz
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Constant -7 .7 4,15
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X1
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(2,50
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TINTA, TFASA
TINTA, TFABE
TINTA,VIFAA
TINTA,VIFAR
TINTA, VFEERA
TINTA, VFERE
TINTA,VTCEA
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TINTE, TINTE
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Covariance

-0 7E75543
0. 9933622
~, 3577542
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Q.3732629
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~(3.1170351
21503.343
~30301.438
136928.48
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VPEEA , M2B
VFEEER, VPGEER
VFEEER, VTCRA
VFEER, VTCRE
VFEEER,M1A
VFEBER,M1E
VFEER, M2A
VFEEE , M2
VTCRA,VTCRA
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VTCRA,M1A
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