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. I NTRCDUCTI ON

The decade of the 1980s has been a turbul ent one for the United States
banki ng and financial system S nce the establishnent of the Federal Deposit
I nsurance Corporation(FOQ in 1933, nore than 1, 500 banks have been cl osed.
Over 800 of these failures occurred during the 1980s wi th 200 institutions
failing in 1988 alone. The dranatic increase in the bank failure rate has
intensified public criticismof deposit institutionregulators, since bank
soundness is a najor regulatory responsibility.

This paper is concerned wth nodeling and predicting | arge commercial-bank
failures. The adverse consequences of bank fail ures, such as |oss of
deposi tors' funds, failures of other banks, and financial distress caused by
sharp contractions in the noney supply are no | onger considered serious
concerns because of the Federal Reserve Systems |ender-of-l ast-resort
responsi bilities and federal deposit insurance(Benston, et al. [1986] and
Kauf man [1985]). Neverthel ess, deposit-i nsurance agenci es are unintentionally
destabilizing the financial systemby subsidizing deposit-institution
ri sk-taki ng through their insurance-pricing, coverage, nonitoring, and
i nsol vency-resol ution policies(Kane [1985, 1986] and McCulloch, [1987]).

I ndi vi dual -i nstitution insol vencies and failures remain a serious probl emfor
the insurance systemis inplicit guarantors, nanely the general taxpayer and
conservatively nanaged institutions.

I n cases where failure cannot be prevented, on average, the sooner the
bank is declared insol vent and its managenent changed, the snaller the | osses

wi Il be. A though not openly acknow edged by federal regulators, this fact
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under scores the inportance of research in the area of failure prediction.
Bei ng abl e to nodel deposit institution failures can be hel pful in controlling
t axpayer | oss exposure.

An accur at e bank-fai | ure nodel shoul d begi n by di stingui shi ng bet ween
i nsol vency and failure. Insolvency and failure of financial institutions are
separate processes. Legal insol vency occurs when an institution cannot cover
its current liabilities. In economc terns, an institution becones insol vent
when the narket val ue of its stockhol der-contributed equity becones negati ve.
Thi s happens when the narket val ue of its nonequity liabilities exceeds the
nmarket val ue of its assets, net of deposit insurance guarantees. Failure is
not an autonatic consequence of |egal or economc insolvency. It results from
a consci ous deci sion by regul atory authorities to acknow edge and act upon the
weakened financial condition of the institution. Mst earlier bank failure
studies(Atman [1977], Avery and Hanweck [1984], Barth, et al. [1985];
Benston [1985]; Martin [1977]; and Sinkey [1975]}) with the exception of
Gaj ewski (1988), have neglected this difference between econom c insol vency
and failure. Failure is typically studied by anal yzing a | arge nunber of
financial ratios as if it were equivalent to insolvency. Al the studies
concentrate on smal |, untraded, institutions and assune that book val ues
provi de an unbi ased estinate of narket-val ue i nsol vency.

Thi s paper goes beyond previous enpirical studies in a significant way.
It proposes to study insol vency and failure simltaneously, treati ng econonc
i nsol vency as only one of the various factors that influence the failure
deci sion. The nodel of the regulator'’s failure decision devel oped here al so
recogni zes as rel evant factors general economc constraints as well as the

econonic, political, and bureaucratic constraints faced by the regul ators.
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Usi ng a si mul t aneous-equat i ons nmodel makes it possible to study the
determ nants of economi c insol vency and the regul ators' reaction to this
financial condition at the sane tine.

The paper is organized as foll ows: Section II devel ops the nmodel and its
theoretical foundation. The choi ce of variables and the functional form as
wel | as the expected signs, are discussed i n section III. The estimation
techni que and data are explained in sectionlV. SectionV presents and

di scusses the enpirical results; section M concludes the paper.
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ITI. THE MODEL AND | TS THECRETI CAL FOUNDATI CN

2.1 Federal Regul ators and their Changi ng | ncentives

Deposi t i nsurance agenci es serve mul tiple purposes (Kane, 1985). Their
nost inmportant goal is to serve the president and the Congress by adapting to
their econom c policies and protecting themfrompublic critici smwhenever a
crisis surfaces involving unsafe or unsound banki ng practices. A so, federal
deposit i nsurance agenci es cooperate with the office of the Conptroller of the
Qurrency (whi ch charters national banks), state banking departnents (which
supervise the entry and exit of state-chartered institutions), and the Federal
Reserve to represent and enforce the beneficial interest of depositors.
Through periodi ¢ exam nati ons and conti nuous supervi sion, regulators try to
prevent deposit institutions fromabusing their infornational advantage over
their custoners. These nonitoring efforts make it hard for institutions to
m srepresent their economc conditionto depositors. By undertaking to
guar ant ee deposits, insurance agencies also relieve the small account-hol ders
(up to $100,000) of any need to worry about their deposits. Finally, deposit
i nsurance has the nacroeconom c goal of protecting the "safety and soundness”
of the banking system To promote public confidence in the system insurance
agencies try to prevent individual deposit institution failures.

Trying to achieve miltipl e goal s, deposit insurance agencies often find
thensel ves in conflict between the short-run benefits of avoiding deposit
institutionfailures by bailing out clients and the | ong-run effects of such
actions on narket discipline. In additionto the conflicting goals of the

i nsurance agenci es, the deposit insurance bureaucrats al so face changi ng
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incentives (Kane , 1988) . Regul ators, as opposed to the "faithful agent" inage
they prefer to portray, are in fact self-interested agents whose

deci si onmaki ng process is not necessarily deternmned by society's | ong-term
goal s. Kane (1988) points out, that when a probl embeconmes too difficult to
resolve, it is tothe regulator's interest toinitially cover up and deny the
probl eminst ead of honorably confronting it. Regulators tend to bury their
heads in the sand and hope the probl emwi || di sappear so that they can go on
to lucrative post-governnment j obs, havi ng adequately nmet the dermands of their
hi gh post. Needl ess to say, the forbearance policies adopted i n pursuit of
self-interest are far fromguarding the long-terminterests of the public.
The interests of the public and regul ators once nmore coi nci de only when the
si ze of the probl embecomes so great that the probability of being able to

further "cover up" and "get away" becones very small .

2.2 Insol vency vs. Failure

The conflicting goals and corrupting i ncentives of the deposit insurers
have | ed to forbearance policies, creating the distinction between the
i nsol vency and the failure of an insured institution. Economc insolvency
exi sts when the market value of an institution' s stockhol der-contri buted
equity becores negative. However, "failure", the legal recognition of an
institution's preexisting economc insolvency, is an option that the
regul ators may or may not choose to exerci se.

There are five nmethods available to the regul ators for resol ving a
potential failure:

1. deposit payoff, whichkills the corporationby putting its offices
out of operation;

2. direct assistance, usually in the formof a subsidized | oan to (or
taking an equity positionin) the institution;’
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3. bridge bank, which is interi mFD C operation of the failed
institution;

4. reorganization, which neans restructuring the institution's
uni nsur ed debt; and

5. financially assisted purchase-and-assunption transactions, where
typically a healthier institution purchases at auction some or all
of the failing institution's assets and assunes all of its
deposits wi th conpensation the fromFD C to bal ance the deal
(Kane, 1985).

Legal ly, each tine it resol ves an i nsol vency, the FD C nust choose the
resol ution techni que that mnimzes the cost to the insurance fund. However,
si nce the perfornance of insurance-agency bureaucrats is not judged by agency
profits, in practice, the insurance agency's commtnent to mnimzing the risk
of cunulative failures nmodifies its coonmtrent to minimzing the economc
costs of individual failures

Inan effort to pronmote public confidence in the banki ng systemand to
serve their self-interest, deposit insurers often delay de jure fail ure of
i nsol vent institutions, creating an artificial difference between insol vency
and failure. The nyopic handling of insolvencies tends to increase the
expected future cost to the insurance agencies since the federal guarantees
establ i sh an asymmetric mechani smfor sharing unantici pated gains and | osses
(Kane, 1986). This asymmetry exists since, due to stockhol ders' |linmted
liability, the guarantor absorbs a | arger share of unanticipated | osses than
of unanticipated gains. By allow ng the insolvent institutions to operate,
the insurance agenci es increase the expected future cost to their fund since
the asynmetry increases as the capital of the institution decreases. Al so,
uni nsured creditors take advantage of this opportunity to inprove their
positions and it becones in the interest of the stockhol ders of such
institutions to take the |argest risks possible. |n addition, subsidies

desi gned to stop the cumul ative short-run spread of current | osses to a few
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other institutions undermne | onger-run nmarket sanctions agai nst risk-bearing
for all institutions.

These | ong-run and systemwi de inplicit costs are oftenignored. Wen a
failure decisionis eventually nade, the resol uti on net hod chosen is sel doma
deposit payoff due to the follow ng pressures: (1) mnimzing explicit
short-run costs to the deposit insurance fund, (2) political consequences of
adj ust ment costs i nposed on i ndividual s wi th broken banki ng connecti ons, (3)
possi bility of bank cl osings being viewed as a blot on regul ators' and
politicians’ records, and(4) increasing the chance of disrupting the public's
confidence in other deposit institutions(Kane, 1985). In this study,

i nsol vency-resol uti on net hods ot her than shot gun st ockhol der
recapitalization--such as nationalization, reorganization, interimFD C
oper ati on, supervisory nergers, and financially assisted purchase and

assunption transactions--are treated as instances of de facto failure.

2.3 The Moydel of the Regul ators' Fail ure Decision

The nodel devel oped here assunes that the regul ators' recognition of
i nsol vency depends on their mininzationof short-run explicit expected cost
subj ect to various economc, political, and bureaucratic constraints. |n each
period, optimzing regulators are faced with two alternatives
(failure/continue operation) in their decisionnaking process. S nce one
al ternative nust be chosen at each time, a bi nary-choi ce nodel is appropriate
here. The binary decision by the regul ators (about the ith institution) can
be conveniently represented by a randomvariabl e that takes the value one if a
failure decision is made and the value zero if the institutionis allowed to
operate. Since the FOCs decision cannot be predicted with certainty, we

nmodel the choice probabilities. It is of interest to see how various
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expl anatory variabl es affect the probability of a failure decision by the
FD C
Let Fx be a latent continuous variabl e that expresses the outcome of the
FO C s binary choi ce such that:

F =1 when a failure decision is nade,

F =0 when the institutionis allowed to continue operation.

Assurre the fol |l owi ng regul ator cost function:

FlaX)| + (1-F)[e(X)],

wher e a(X,)

Xl,Ba + e,

c(X;) Xzﬂc + e,.

The functions a(X;) and c(X,) are stochastic-constrai ned costs of
failing the institution and allowing it to operate, respectively. The
nonst ochasti c portions of these expressions can be nodel ed as |inear functions
of variable vectors, X, and X,. Any unobservabl e randomi nfl uences are
captured by the stochastic error conponents e, and e_.

Hence, a failure decisionis only made if the constrai ned cost of failing

the institutionis less than allowing the institution to operate and vice

ver sa:
F = I if Q(Xl) < C(Xz)’
F=0O a(X;) > c(X,).

Now we can define FF as the net incentive to make a failure deci sion,

P =c(x,) - aX).

Afailure decisionis nade if the incentive is greater than zero, and the
institution continues to operate autonomously if it is not:

F=1 ifc>a F*¥>0,

F=0 c<a F¥<O0.
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Placed in a regression framework this threshol d argunent nay be expressed as:
F* = X8 + v where X; ,X, C X and v = e_-e,

t hen,

E(F*) - P(F-1) _ P(W >0

P(XB+v > 0)

P(Xp+e,-e, > 0)

= P(e,-e, < XB)

= F&p)

where Fis the cunul ative distribution function of the e,-e,. The type
of the probability nodel we get depends on the assunption about the
distribution of errors.

Thus, the failure equation nodel s a constrai ned-cost mnimzationby the
regul ators. The independent variabl es, X, include bank-specific variabl es,
general economc condition variables as well as FD C constraint proxies.

(ne of the variables that affect the regulators' failure decision, is the
nmar ket val ue of stockhol der-contributed equity. This net equity val ue
summar i zes the bank’s financial condition. Using an option-pricing equation
to estimate the val ue of the federal guarantees(Schwartz and Van O der
[1988]; Markus and Shaked {1984]), it is possible to construct net equity by
subtracting the estinated guarantee val ue fromthe narket val ue of the
institution. It is also inportant to note that the narket val ue of the
institution, fromwhich the degree of insolvency (net value) is constructed,
is an endogenous variable itself. Therefore, there is need for a separate
equation to study the determnants of economc insol vency (Maddal a, 1986).

The full nodel consists of three equations. The first equation nodel s the

determinants of econom c insol vency or economc val ue of the institution. The
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second equation obtains the estimate of the market val ue of
st ockhol der-contri buted equity, or net economc val ue, by subtracting the
estinated val ue of the guarantee fromthe estinated narket val ue of the
institution. Finally, the third equation estinates the probability of a

failure decision by the regulators. |n synbols:

MV, o = h (Yi,t.) + Uy ¢ (L
NV, o = M{}i,t-éi,t and Gy ¢ = g(zi,t.) + W ¢ (2)
Fi.t* = f(NVi,t’ Xi,t) T Uy (3)
wher e,
MV, . = narket value of the ith institution's equity at time t. Mv
is the price per equity share multiplied by the nunber of
shar es out st andi ng.
G; 4 =value of the ith institution's explicit and conjectural
federal guarantees at tine t.
NV, . = net economc value of the ith institutionat tinet. It
is constructed by subtracting the esti mate of the federal
guarantee val ue fromthe estinated narket val ue of the
institution.
F, ¢ = the incentive variabl e that determnes how the FD C and

chartering authorities behave, as explained earlier.
Y, ., .Z; , and X; . = vector of explanatory variables in
i nsol vency, guarantee and fail ure equations; discussed in
section IIT and listed in table 2.
Due to data | imtations, the val ue of the guarantee will not be estimated
usi ng the guarantee equation. As will be explained in section III, it is
possible to estinmate this value within the first equation, nmaking use of

certain sinplifying assunptions.



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

II1. PREDETERM NED VAR ABLES, FUNCTI ONAL FORM AND EXPECTED Sl G\S

3.1 Statistical Market Val ue Accounting Mdel

Inthe existing literature, i ndependent variabl es for studying the
financial condition of the institutions(or their failure, since the
distinctionis not usually nade), are prinarily ratios conmputed from banks'
regul ar financial statenents. Akaike's information criterion, which is based
on the | og-1ikelihood function of the nodel, adjusted for the nunber of
estimated coefficients, is coomonly used i n sel ecting the conbi nati on of
variabl es that best fits a given set of data(Akaike, 1973). Wsually, a large
nunber of financial ratios are tried before the final nodel is obtained.

One alternative approach, recently introduced by Kane and Unal (1989), and
appl i ed by Thomson(1987) is the "Statistical Market Val ue Accounting Mbdel
(SWAN . " Thi s specification brings structure to the traditional "ad hoc"
choi ce of regressors common to bal ance sheet and i ncone staterent anal ysis.

Assum ng efficient narkets, the nodel deconposes the narket val ue of a
firms stock into three conponents. First, narket val ue is deconposed into
hi dden and recorded capital reserves. Second, hidden capital reserves are
deconposed into val ues that are "unbooked but bookabl €' and "unbookabl e"
itens. The nodel devel ops explicit estimates of both conponents of hidden
capital,

SWAM can have a flexible functional form However, the follow ng |inear

relationshipis posited as a conveni ent specification:

Mvi,t = ﬂ.t+ﬂ

oi, BV, ¢ + uy; oy where,

1i,t
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B.. BV, is the narket's estimate of the val ue of accounting or
1i,t i,t

book net wort h. ‘Bli,t is the valuationratio of the
nmarket to book val ue of the collected conponents of the ith
institution's bookable equity(BY) at tinme t. Thus, an
estimate of the "unbooked but bookabl e" capital is obtained.
0ol .1 captures the net val ue of unbookable assets and liabilities of
firmi at tinme t. This value of off-bal ance-sheet itens
i ncludes the val ue of a deposit institution's explicit and
conj ectural federal guarantees net of discounted future costs.
According to the nodel, the nmarket participants estinate the narket val ue
of the el enents of bookable equity by applying an appropriate nmark-up or

mar k-down rati o, B, ) to the accounting net worth reported by the

institution. If thisratiois(not) equal to one, the accounting val ue of an
institution's equity represents an(biased) unbiased estimate of the
conponent s of stockhol ders' equity. A nmarket prem um(discount) exists when
the ratio is greater (less) than one. In order to construct the market val ue
of the institution's equity, narket participants al so estinate unbookabl e
equi ty, the nmarket val ue of of f-bal ance-sheet itens, which includes the FDO C

guar ant ees (ﬂoi't). A positive(negative) value inplies that
unbookabl e equity serves as a net source of (drain on) the institution's
capital .

Hence i n the above equati on, ﬂoi,t is the portion of market val ue

account ed for by unbookabl e equity and By BVit is the portion

of market val ue accounted for by bookable equity. In the absence of
neasurenent error, the theoretical val ues of the intercept and the sl ope
coefficient are zero and one, respectively, if there are no of f-bal ance-sheet

itens, and if the bookable assets and liabilities are narked to market.
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Adopting sMvaM as the first equation of the nodel allows us to study the
econom ¢ sol vency (or insolvency) of an institution by studying the
determnants of the market value of its equity. Assum ng the unbookabl e

equity of the institutionnostly consists of the FOIC guarantees, g .
can be taken as an estimate of G, ., the val ue of federal guarantees.

This assunption is a strong, yet appealing, one giventhat it sinplifies the
nodel considerably. Having obtained an estinmate of G, , within the
first equation, the next val ue or stockhol der-contributed equity (N) is given
by substracting G; , fromthe predicted market value of the institution.

The equation can be estimated both in time-series, cross-sectional pool ed

dat a.

3.2 A Nonlinear Version

An al ternative approach woul d be to consi der a nonlinear version of the
flexi bl e rel ati onshi p bet ween nar ket val ue and book val ue. S nce stock price
does not becone negative, a nonlinear function is especially appealing at |ow
or negative book val ues (see figure J).

The FD C recei ves a conpound option i n exchange for its guarantee.
However, as enphasi zed t hroughout the paper, the FOCs ability to exercise
this optionis limted by its economc, political, and bureaucratic
‘constraints. The received optionis a call option, witten not directly on
the firms assets, but on the right to close out the firms stockhol ders and
put a gi ven percentage of the insolvent firms unallocated | osses to the
uni nsured depositors by liquidating the firm(Kane, 1986). In order to
mnimze its | osses, the FD C shoul d exercise its takeover option and cl ose
the institution as soon as it becones economcally insolvent. Thus,
theoretically, the insurer can take over the equity of the firmat, or past,

the point of narket-val ue insolvency. If the FO Ccoul d exercise its option
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at narket-val ue i nsol vency, the put half of the conpound option need not be
exerci sed since net worth is approxinately zero and any | osses woul d be
mninal. Delays in exercising the takeover option due to the af orenenti oned
constraints may all owan al ready insol vent institution to becone nore and nore
i nsol vent, causing the put hal f of the conpound option to gain i nportance once
the call half is eventually exercised. The inplicit and explicit cost to the
FO Cincreases to the extent that regulator's constraints prevent this put
hal f of the option frombei ng exerci sed.

The nonlinear function shown in figure 1 represents the relationship
bet ween nmar ket and book val ues. The broken line is the val ue of the option at
expi ration when the optionis in the noney (the institution is economcally
solvent). If the institutionis narket-val ue sol vent, W approaches a
constant proportion of BV. The horizontal axis to the left of point a, where
the bank j ust becones economcally insolvent, is the val ue of the option at
expirationwhen it is out of noney. As the takeover of the bank is del ayed
due to regul ator constraints, and BV decreases to the left of a, M/ approaches
zero. The FDC has the option to take over the firmat, or to the left of,
poi nt a.

Qotimal ly, this option shoul d be exercised at point a, when the
institution becomes economcally insolvent. At this point, W of the
institutiondiffers fromzero by the val ue of the charter and federal
guarantees. The val ue of the charter is conposed of the val ue of business
rel ationships built over time, firmspecific options for profitable future
busi ness opportunities, and nonopoly rents that nay accrue to the institution
fromrestrictive branching | aws and other regul ations that restrict
conpetition. However, we will assure that, at the point of economc
i nsol vency, the contribution of charter value to W is negligible. To the

extent this assunptionis valid, at point a, Mv differs fromzero by the val ue
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of the FDI C guarantees. The paranmeters of the nodel have the follow ng

interpretations:

CASE A - figure 1(ii): In the absence of neasurenent error, if bookable
assets and liabilities are narked to market and there are no
of f -bal ance-sheet itens:

a =the optinal exercise point. A a, BV=0 and the bank is economcally
i nsol vent .

b = the sl ope of the asynptote that reflects the rel ati onshi p between Mv and
BV as they approach each other at |arge positive values. In this case,
since the accounting value of the institution's equity represents an
unbi ased estimat e of stockhol der equity, b is equal to one.

c = at the exercise point, the MV of the institutiondiffers fromzero by the
charter val ue and the val ue of the FO C guarantees. |t is where the curve
intercepts the MV axis.

CASEB - figure 1 (i) and(iii): if bookable equity is not nmarked to narket
and of f-bal ance-sheet itens exist:

a = the bank becones econonical |y i nsol vent where BV is greater (less) than
zero if BV over (under) estinates the stockhol der equity and
of f -bal ance-sheet itens are a drain on(the source of) the institution's
capital.

b =inthis case, accounting val ue is a bi ased estinate of stockhol der equity.
If ais greater (less) than zero, a nmarket discount (premun) is expected;
thus, the coefficient is less(greater) than one. There is a discount and
a premuminfigure 1(i) and 1(iii) respectively.

c =the interpretation of the coefficient is the sane but it is no | onger
given by the MV intercept since c is the value of the firmat a. The MV
intercept either under (figure 1,i) or over (figure 1,iii) estimates c in

thi s case.
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Thi s nonl i near version can al so be adopted as the first equation of the
nodel . Assum ng away the val ue of the charter at the point of econonc
i nsol vency al lows us to get an estinate of the guarantee value within the
first equation(c =6G; .). Wth this specification, it is al so possible
to allowc to vary for each bank at any point in tine by parameterizing it to
be a function of ris iness of the bank and size of the liabilities
(c; v=C; o) - Here, a linear functionis chosen to avoid further
conplication of the nodel. However, it is al so possible to use a nonlinear
speci ficationfor c.
The construction of the nv is simlar to that of the |inear case but c is

used as an estimate of the guarantee val ue instead of B,

Agai n, the equation can be estimated both as a time-series for each bank
and cross-sectionallyin each period or with time-series, cross-sectional

pool ed dat a. k

3.3 Choice of Variables in the Failure Eguation

The point of this paper is that the failure of a financial institution,
unlike others, is determned by the regul ators and not just by narket forces.
Therefore, it is only appropriate to study failure within the franework of a
regul at or deci si on-nmaki ng nmodel . The financial condition of the institution,
as sunmari zed by the net value(N), is inportant but is not the only factor
that influences the regulator's failure decision. Regulator constraints, such
as political and I egal constraints, information and staff constraints, and
funding constraints reflected inthe inplicit and explicit reserves of the
i nsurance fund, are al so inportant determnants in the deci si on-rmaki ng
process. GCeneral econonic conditions nay al so influence the fail ure decision

through their effect on regul ator constraints.
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The fol l owing variables are included to account for different regul ator
constraints. Exact variable definitions are in table 4.

The nunber of examiners, EX is a proxy for staff constraint. Geteris
paribus, inadequat e manpower to deal with insolvencies is expected to act as a
deterrent in nmaking a failure decision. A good-sized, highly-skilled staff is
necessary not only to spot insolvencies but al so to go ahead and resol ve t hese
cases.

The FOCs fund size, R, is another inportant constraint. Naturally
wi t hout adequat e funds, insol vencies cannot be resol ved, even if the
regul ators are aware they exist. Thus, the failure decision should al so be
dependent on the adequacy of the insurance fund.

The asset size, A, for individual institutions is not included only as an
economc constraint. Cearly, the larger the institution, the nore difficult
it istofinancially resolve its insolvency. Al so, the size variable is
expected to capture the political and bureaucratic constraints of the
regul ators that becone bindi ng, especially when |arge institutions are
concerned. In an effort to protect their self-interest, regul ators apparently
try not to get involved with | arge-bank failures, since they tend to be much
nor e vi si bl e.

Nunber of probl embanks, PB, and a bank failure i ndex, BFl, are al so
i ncluded to expl ain regul ator behavior. These variabl es capture nore than one
effect. Controlling for the financial condition of the institution, an
i ncreased nunber of bank failures or potential bank failures nay protect
institutions fromfailing due to regulators' political and bureaucratic
constraints. To pronote safety and soundness of the banki ng system
regulators try to spread failures evenly through tine. Thus, a | arge nunber
of failure decisions nade recently nay del ay present failure decisions.

However, it is also possible to viewthese variabl es as |agged taste
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vari abl es, or as a neasure of inertiainregulator behavior. An increased
number Of failures or potential failures nay actually signal that a regul ator
is getting tougher, a trend that may continue into the future.

A general business failurerate, FI, is also included to capture the
political and bureaucratic constraints of the regulators. S nce this variable
isnot related to regulators' past behavior, it should be able to capture the
protection effect expl ai ned above.

Interest rates and percentage changes in interest rates are al so i ncl uded
to determne if they have any particul ar effect on the regul ators'
deci si on-naki ng pr ocess.

Finally a charter variable, C, is included to see if the deci si on-naki ng
process differs anong different regul atory bodies. The decisionto fail an
institutionis nmade by the fice of the Conptroller of the Qurrency if the
bank has a national charter and by the state banking commssionif it has a

state charter.
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I'V. ESTI MATI ON TECHN QUE AND DATA SET

4.1 The Model

The nodel consists of three equations. The first equation nodel s econom c
i nsol vency, the second constructs the net economc val ue, and the third
estinmates the probability of the regulator's failure decision. S nce
deternmnants of insolvency and failure are based on simlar factors, the error
terns of these equations, whi ch capture the unobservabl e i nfl uences, wll be
correl ated(Maddal a, 1986). This dependence of u, and u, causes
the ot herwi se recursive systemto becorme si mul taneous. A recursive systemis
one i nwhich the nmatrix of coefficients of the endogenous variables is
triangul ar and the cont enporaneous covariance natrix is diagonal. The absence
of F* fromthe first equation satisfies the first condition; however, the
dependence of the error terns violates the second. This dependence of u,
and u, causes NV to be correlated with u, and a direct estination of the
failure equationresults in inconsistent estinates. To obtain consi stent
estimates, a simil taneous techni que has to be used. A two-stage nethod
recommended by Maddal a(1986) is used in this study.

In estination of sinultaneous equations, the probl emof identification
arises. It is concerned with the question of whether any specific equation in
a nodel caninfact be estimated. |In other words, it is not a natter of
estimati on met hod, but whet her neani ngful estinates of structural coefficients
can be obtained. For identification, (1) restrictions on structural
paraneters, (2 restrictions on the covariance matrix, and/or (3)

respecification of the nodel to incorporate additional variables nay be
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necessary. The identificationof this nodel requires that u, and u, be
i ndependent (upon whi ch the systembecones recursive) or, in our case, at
| east one regressor fromthe first equation not to be included anong t he

regressors of the failure equation.

4.2 The First Equation

The specification of the first equation was tested by including the proxy
variables fromthe failure equation. The proxy variables and their various
conbi nations were rejected by F-tests in favor of the sinplest nodel. The
stability of the coefficients was tested using a Chowtest. This is a test of
equal ity between two sets of coefficients that are estinated fromsubsanpl es
(usual ly of equal size) of the original sanple. The statistic has an F
distribution. The hypothesis of no structural shift could not be rejected for
the pool ed sanpl e of failed and nonfail ed banks at a 5 percent significance
| evel . Due to autocorrel at ed di sturbances, a Cochrane-QO cutt net hod was used
inestinmation. This is aniterative nethod that gives estimators that
converge to maxi num|likelihood estinators. Presence of heteroskedasticity was
det ect ed usi ng Br eusch-Pagan-Godfrey and Gol df el d-Quandt tests. The
Br eusch-Pagan-CGodf rey test has a chi-square statistic based on the regression
of squared residual s on the expl anatory vari abl es. The ol df el d-Quandt test
splits the sanple in two and cal cul ates a ratio of residual suns of squares
fromthe two regressions. The resulting statistic has an F distribution. In
both tests, the null hypothesis is a honoskedastic error structure.

To correct for heteroskedasticity, the first equation(including the
constant-term) was deflated by (i) total assets, and(ii) book val ue.

However, because het eroskedasticity tests after these corrections still

i ndi cated the presence of heteroskedasticity, Wite s (1980) consi stent
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estimator of the variance-covariance nmatrix was cal cul ated. Wien the process
generating the heteroskedasticity is unknown, Wite suggests using the
undef | at ed | east-squares coefficient estimates, since they remain
unbi ased and consi stent.

Yet for hypothesis testing, his alternative estinator of the
vari ance-covari ance matri x needs to be used instead of the | east squares
covariance natrix estimator, which i s inconsistent. White's estinator does
not require a formal nodel ing of the structure of the heteroskedasticity since
it requires only the regressors and the estinmated | east squares residuals for
its conputation and, in cases when heteroskedasticity cannot be estimated, it
al lows correct inferences and confidence interval s to be obt ai ned.

Inestimating the first equationfor failed institutions owned by bank
hol di ng conpani es (approxi nately 1/5th of the failed sanple), an additional
probl emari ses.

The data used are the individual bank's book val ue.  However, the hol di ng
conpany' s narket value is used instead of the bank's market val ue, since the
stock of the bank sel domtrades separately. As Kane and Unal (1989) di scuss
at length, to the extent that hol di ng conpani es have ot her bank and nonbank
subsidiaries, and to the extent that the book val ue of these subsidiaries are
correlated with the book val ue of the bank, the regression estimates wll be
biased. |n order to see the extent of this bias, the first equati on was al so
estimated omtting the hol di ng-conpany-owned fail ed banks. Fortunately, the
bi as does not seemto be inportant since the regression estimates of the test
run were not statistically different fromthe ones obtai ned fromthe full
sanpl e. For the nonfailed banks, this probl emdoes not arise because the
hol di ng conpani es i ncl uded i n the sanpl e are one or mul ti bank hol di ng
conpani es wi t hout nonbank subsi di ari es, and hol di ng conpany mar ket val ue and

consol i dat ed book val ue are used in estimating the regressions.
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The linear version of the first equation was estimated usi ng ordi nary
| ease squares (LS for individual banks' tine-series and also for all banks
using time-series, cross-section pooled data. The nonlinear version of the
equation was estimated usi ng nonlinear |east squares (NS with panel data.
The coefficient that captures the FD C quarantees, C; ;,, Was
paraneterized to be a linear function of the institution's rick and size of
the liabilities. The average annual stock price range was used to proxy ri sk;
liabilities were given by the total assets, nminus the book value. This
speci fication allows the FD C guarantee val ue to vary both across tinme and

anmong institutions with respect to their size and riskiness.

4.3 The Failure Eguation

The limted variation permtted in the dependent variabl e of the second
equation nakes it equivalent to a qualitative response or choi ce nodel
(Amemya [1981] and Maddal a [1983]). In these statistical nodels, the
endogenous randomvari abl es take only discrete values. Wen the dependent
vari abl e is di chot omous, which is the case in our failure equation, then the
nodel becomes a bi nary-choi ce nodel .

As Amemiya states, in such nmodel s it does not natter whether a probit or a
logit nodel is used. However, since in our case the sanpling rates of
failures and nonfail ures are unequal , the estinmated coefficients of the probit
nodel are biased. This probl emdoes not arise with the logit nodel, which
makes it preferable to the probit nodel (Maddal a, [1983 and 19861). Thus, the
Logit Maxi numLi kel i hood Method is used in estinmating the fail ure equation.
The nethod is actually a two-stage one, since in the first stage NV is
constructed by subtracting the federal guarantee estimate fromthe predicted

MV. The reason predicted MV is used instead of the actual MV is that MV is
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correlated with u, and an NV constructed in that way woul d bias the failure
equation coefficients. In the second stage, this constructed NV is used as
one of the explanatory variables and the failure equation is estimated by
logit techni que usi ng pool ed dat a.

(ne probl emwith the two-stage nethod shoul d be noted. The asynptotic
vari ance-covariance matri x fromthe second stage underesti mates the correct
standard errors because it ignores the fact that the explanatory variabl e NV
is estimated. The correct asynptotic variance-covariance natrix is cal cul ated
usi ng Amemiya's (1978, 1979) nethod. The corrected vari ance-covari ance natri X
has an extra positive semdefinite termthat the two-stage nethod omts.

Wien eval uating bi nary choi ce nodel s, care nust be taken(Judge et al.
[1985]). Estimated coefficients do not indicate the increase in the
probabi lity of the failure decision given a one-unit increase in the
correspondi ng i ndependent variable. |Instead, the anount of increase in
probabi | ity depends upon the original probability and thus upon the initial
val ues of all the independent variables and their coefficients. This is true

since P(F=1) = F(XB) and 6P(F=1)/6%, = f (XB)B, where f (.) is the

probability density function associated with [F(.). Therefore, while the

size of the coefficient indicates the direction of the change, the nagnitude
depends upon £(.), which reflects the steepness of the cunul ative distribution
functionat X8. In other words, a change in the expl anatory vari abl e has
different effects on the probability of failure decision, dependi ng on the
bank's initial probability of failure. This is intuitively plausible, since
one woul d expect that if a bank has an extrenely high(or low probability of
failure, a margi nal change in the i ndependent variables will have little
effect on its prospects. The same nargi nal change m ght have a great effect

if the bank's probability of failure were somewhere around O. 5.
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4.4 Data Set

Panel data are used in estimating this nodel. A list of failed banks wth
assets over $90 mllion(since snaller banks sel domhave actively traded
stocks) was obtai ned from Federal Deposit |nsurance Corporation Annual
Reports for the period 1973-1988. Annual data on nunber of shares, book
val ue per share, total assets, and price range were coll ected from Mody's
Bank Manual for each bank, where possible, from1963 up to the date of
failure.

The nanes of the 32 fail ed banks, for which conpl ete data coul d be
col lected, are givenintable 1. Banks have an asset size range of $92
mllionto $47 billion. A randomsanple of 42 nonfail ed banks within this
asset range having roughly simlar asset size dispersionwas chosen.

Nonf ai | ed banks are fromthe same geographic | ocations as the failed banks,
have actively traded stock, and are FO C menbers. The sane annual data were
col l ected for the nonfail ed banks.

Interest-rate data are obtai ned fromStandard and Poor's Basic
Satistics. The business-failurerate is frombDun & Bradstreet's

Busi ness Failure Record. The charter data are obtai ned fromthe Federal

Reserve Board of (overnors reports of condition data tapes. The data for the
rest of the variables are collected fromFederal Deposit |nsurance Corporation

Annual Reports. For variable definitions see table 2.
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V. RESULTS

5.1 First Eguation Results

The |inear version of the first equationis estimated with tine-series
data for each bank individually and with pooled data for all institutions. The
results for individual banks are givenin table 3. The coefficient estinates
can be sunmari zed as fol | ows:

B, the intercept, is significant 34 percent of the tine. Its signis
positive in alnost all the cases, inplying that the off-bal ance-sheet
itens serve as a net source of the institutions' capital. One positive
conponent of the intercept is the val ue of the federal deposit
i nsurance guarantee and this positive value is consistent with the
hypot hesi s that underpriced deposit insurance woul d contribute
significantly to the market val ues of undercapitalized institutions.

B, the BV coefficient, is highly significant and positive 95 percent of

the tine. It is significantly different fromunity in 60 percent of the
cases and is less than unity in 45 percent of the cases. The conbi ned

B =0 and B=1 condi tion necessary for recorded equity to be an

unbi ased estimate of market val ue holds only for 28 perecent of the
banks. These figures are consistent wth Kane's (1985) clai mthat
accounting representations of the econom c performance of naj or banks
are sonewhat decepti ve.
The results of the first equation, estimated using tine-series
cross-section pool ed data for failed, nonfailed, and all pool ed sanpl es, are
givenintable4. Pooled OLSresults are consistent with the results for

i ndi vi dual banks.
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The intercepts for all three sanples are positive. However, they are only
significant for failed and all pool ed sanpl es. Al so, the intercept of the
failed banks is significantly greater than those of the nonfail ed and al
pool ed sanpl es, indicating the higher val ue of the deposit insurance guarantee
for undercapitalizedinstitutions.

The sl ope coefficients of all sanples are significantly(at 10 percent for
nonf ai | ed banks) less than unity and the sl ope coefficient of the fail ed banks
is significantly I ess than those of the nonfailed and all banks. These
results indicate not only that the nmarket discounts financial institutions’
bookable equity, but al so that the bookable equity of the failed institutions
is discounted to a greater extent.

The nonl i near version of the first equation is estinmated with pool ed data
and the results are also givenin table 4. The coefficient c, which is
expected to capture the val ue of the federal guarantees, is paraneterized to
be a linear (as a convenient sinplification) function of the institution's
ri skiness and size of its liabilities. N.Sresults are simlar to those
obt ai ned usi ng OLS:

a, the exercise price, where the institutions are economcally insol vent,
is positive and significant for all three sanples. This indicates that
the BV of financial institutions significantly overstates W. The
extent of overvaluation as a percentage of total assets is about 4
percent for nonfailed and 6 percent for failed banks. The BV of failed
institutions typically overstates their M/ to a significantly greater
extent than that of healthy institutions.

b, the slope of the asynptote, corresponds to B, in siMvaM., The results

obt ai ned are the sane; the market di scounts the bookable equity of
institutions in general, and the BV of failed banks is di scounted

significantly nore.
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d, the coefficient of the risk variable, is positive and significant in
all cases. As expected, the value of the FD C guarantees increases
with anincrease in the riskiness of the institutions. It is also
inportant to note that an equal anount of additional risk increases the
val ue of the guarantee for the unhealthy institutions to a
significantly greater extent (about 10 times greater) than the healthy
ones.

e, the coefficient of the size of liabilities, is also positive and
significant for all sanples. Naturally, the val ue of the guarantee
increases as the liabilities increase. However again, an equal arount
of increase inliabilities increases the val ue of the guarantee
significantly nore for unhealthy institutions than for heal thy ones.

¢, the mean val ue of the FD C guarantees inplied by d and e coefficients
and the mean value of risk and liabilities, is significantly positive
for each group. The value of the guarantee is significantly greater
for the fail ed banks as expect ed.

The results for both the linear and nonlinear versions of the first
equation indicate significant differences anong fail ed and nonfail ed banks. To
sumup, the val ue of unbookabl e equity is much hi gher for unheal t hy
institutions. Al so, the valuation ratio of the narket to book val ue of these
institutions' bookable equity is significantly | ower than that of healthy
ones. The BV of unhealthy institutions overstates their MV to a greater
extent and these institutions enjoy a greater FD C guarant ee val ue t hat
increases nore with a marginal increase inrisk or liability size. The book
val ue accounting is msleading in general and it seens to msrepresent the

econom ¢ perfornance of the unhealthy institutions to a greater extent.
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5.2 Failure Equation Results

The failure equationis estinmated using(i) a linear version and(ii) a
nonl i near version of the first equation. The key difference is in the way the
NV variable is constructed. As explained in section III, the |inear version

constructs NV by subtracting the estimate of unbookabl e equity (B from

the predicted Mv of the institutions. The NV obtained fromthe nonlinear
version subtracts the ¢ value again fromthe predicted MV of the institutions.
For failed and nonfail ed banks, their respective pool ed sanpl e coeffi ci ent
estimates are used. For conpari son purposes, the failure equation is
estimated using BV instead of NV, as well as using both BV and NV for each
case. Also, the relative inportance of the regul ator constraint variabl es, BV
and NV i s exam ned.

The results of the failure equation, using the |inear version of the first
equation, are presented in table 5:

The constant termis negative and significant, inplying that the hi gher
the overal | average charter value of the institutions, that i s, the higher the
val ue of institutions' ongoing custoner relationships and profitable future
busi ness opportunities, the less likely the regulators are to fail an
institution.

As expected, the coefficient of net value is al so negative and
significant. Qdearly, an increase in the net economc val ue of an institution
reduces the pressure the regulators feel to fail it. BV, when included
without the NV, al so has a negative and significant coefficient. However,
when it is included with NV, its coefficient |oses its significance.

Regul ator constraint variabl es, such as the nunber of examners and the

i nsurance fund, both have positive and significant coefficients. GCeteris
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paribus, an increase in the nunber of examners or the size of the fund, by
rel axi ng the economc constraints against failure, nakes a failure decision
for aninstitutionnmore |ikely. For given skill |evels and popul ation of
clients, the greater the nunber of exanminers enployed at tine t-1, the nore
thorough the examnations will be. This increases the probability that the
FOOCwill discover insolvent institutions, naking a failure decision for an
institutionnore likely at tinet. Smlarly anincrease in the avail able
funds to the FDIC woul d increase the probability of an insolvent institution's
failure and supervisory nerger.

The coefficients of the bank-failure index and the nunber of probl embanks
are al so positive and significant. These two variables capture three separate
and possibly counteracting effects. First, the nunber of probl embanks and
the failure index are lagged taste variables. A higher failure index or
nunber of probl embanks at tine t-1 indicates that regulators are getting
tougher in dealing with institutions, which nakes it nore likely that an
individual institutionwll fail at tine t. Second, a higher bank-failure
index signals a deterioration of the economc environnent for banks in genera
and it is expected to increase the probability of a failure decision for
individual banks. Smlarly, the FOCs problembank |ist includes those
banks recogni zed as possessing | ow capital adequacy, asset quality, managenent
skills, earnings, and/or liquidity. Mny of these banks may be de facto
insolvent. To the extent authorities try to delay failure, potential failures
(many of which are beyond saving) tend to appear on this list for some tine
bef ore bei ng acted upon. Therefore, an increase in potential failures at tine
t-1 may al so be indicative of the deteriorating economc environnment for banks
and of an increase in the probability of a failure decision for individua
banks at time t. Third, given that the financial condition of an institution

is controlled for, an increase in bank failures or nunber of probl embanks nay
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actual |y protect individual institutions, taking into account the regul ators'
political and bureaucratic constraints and sel f-serving incentives. In the
face of accumulating troubl e, regul ators may becorme nore lenient in their
failure policies in an effort to cover-up and get-away. This final factor
counteracts the first two. The positive coefficients obtained for these
variabl es indicate that the first tw factors are larger i n magni tude than the

| ast one.

A general business failurerate is perhaps a better indicator of
the overal |l econony and shoul d be able to capture this "protection" effect
nore clearly, since its coefficient is not blurred by the first tw effects.
Wen i ncl uded, the coefficient is indeed consistently negative. However, it
fails to be significant.

The coefficients of asset size and rel ative asset size with respect to the
i nsurance fund are negative and significant. These variables not only capture
econom ¢ constraints but al so capture the political and bureaucratic
constraints associated with so-called "too large to fail" banks. The
coefficients reflect the well-known tendency of the regul ators to treat the
| arger banks differently.

The interest and percentage change in interest variabl es have positive but
i nsigni ficant coefficients. They do not add significant informationto the
deci si on-maki ng process.

Finally, the coefficient of the charter variable is negative but
insignificant. This indicates that although the federal regulators tend to be
nore | eni ent, the deci si on-maki ng processes of the federal and state
regul ators are not statistically different.

The coefficient estinates all have expected signs and nost of the key

variabl es turn out to significantly affect the regulators' failure deci sion,
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al though as Maddal a(1986) notes, conventional tests based on asynptotic
standard errors nay err in the direction of nonsignificancein the case of
logit nodel s.

The predictive power of the nodel is also givenintable 5. The two types
of errors are error 1, the error of msclassifying a failed bank as nonfail ed,
and error 2, the error of nmsclassifying a nonfailed bank as failed. Eror 1
has a range of 3 percent (only one bank msclassified) to 9 percent (3 banks
were msclassified). The specificationusing BV instead of NV msclassifies 16
percent of the failed banks. Error 2 has a range of 10 percent to 16 percent
for different specifications and, using BV instead of NV, the nodel
m scl assifies 14 percent of the nonfailures. It is often argued that the
costs of these msclassificationerrors are not the sane and that error 1 is
relatively nore costly. However, if we assune these costs are the same and
al so weigh the two errors equally, this equally weighted total correct
prediction determnes the discrimnatory power of the nodel. Alternative
speci fications of the nodel have 88 percent to 93.5 percent prediction
accuracy. The | owest prediction accuracy is 85 percent, which belongs to the
singl e equation specificationw th BV instead of Nv.

The results of the failure equation, using the nonlinear version of the
first equation, are presented intable 6. Cbtained results are not
substantially different. The expl anatory vari abl es have the same signs. (e
difference is that the interest varibl e gains significance, but the size
variable is no longer significant with this specification. Summary statistics
are inproved, indicating a better fit, and predictive power is slightly
hi gher. The range of error 1 is |lower at 3 percent to 6 percent and error 2
i s unchanged. Thus equal | y-wei ghted prediction accuracy is also slightly

i nproved at 89.5 percent to 93.5 percent.
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To further study the differences between various specifications, the
failure equationis estimated using(l) only regulator constraints,(2 only
BV, (3) only NV fromlinear specification, and(4) only NV fromnonli near
specification. The results are givenintable 7. It is interestingto see
that the nodel with only regul ator constraint variabl es has a prediction
accuracy of 76 percent. This is alnost as high as the discrimnatory power of
the nodel with only BV, which is 77.5 percent. The NV, obtained fromthe
linear specification, does significantly better in classifying the failed
banks. The error 1 falls to 16 percent and prediction accuracy increases to
80 percent. Finally, the NV obtai ned fromthe nonlinear specification does
even better. Alnost all the failed banks (except one) are correctly classified
with error 1 at 3 percent. Its prediction accuracy is al so the highest anong
the four specifications, at 85 percent.

Al though the nonlinear version of the first equation does seemto produce
an estimate of NV that has a greater discrimnatory power by itself, the
results of the full nodel indicate that the |inear version of the first
equation does equal ly wel | . The linear version nay be preferred in practice
since it sinplifies the estination of the nodel considerably.

The results obtained fromthe failure equation shed |ight on various
issues. First, regulator constraints are inportant in determnation of the
failure decision. Second, NV is a much better indicator of financial
condition than BV. Third, nonlinear estination of the first equation seens to
enhance the NV's own discrinnatory power, probably better capturing the true
net econom c val ue of the unheal thy institutions.

I n concl usi on, the best failure nmodel, as hypot hesi zed t hroughout, is the
one that allows both the financial condition of the institutions and the
regul ator constraints to determne the deci si on-maki ng process. A though nv

is a good indicator of the likelihood of a failure decision, the
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classification accuracy increases to over 90 percent only when the regul ator
constraints are taken into consideration. This is expected since failure is a
regul at or-det erm ned event and regul ator constraints do have a significant

additional contribution in explaining the decision-making process.
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V. GONCLUSI ONS

The purpose of this paper is to devel op an accurate nodel of |arge bank
failures. In order to achieve this end, insolvency and failure of
institutions are studied similtaneously and economc, political, and
bureaucratic regul ator constraints are taken into account. The naintai ned
hypot hesi s throughout the study is that the contribution of regulator
constraints to the failure determnation is significant since failure is a
regul at or-det erm ned event, and any nodel of bank failure that does not
di sti ngui sh between failure and insol vency cannot be conpl et e.

I n studying the insol vency of institutions, the inportance of obtaining a
st ockhol der-contri buted equity value is stressed. Through the use of Kane and
Lhal's (forthcomng 1989) SWAM the narket value of the institutions' equity
is deconposed into its conponents. The results of the insol vency equation
indicate maj or differences between failed and nonfail ed banks. The unbookabl e
equity of failed institutions is much greater than that of the nonfail ed
institutions. Further, the bookable equity, which is discounted in general
for all institutions, is discounted to a greater extent for failed
institutions. The value of the federal deposit-insurance guarantee, which is
a positive conponent of the institution's unbookable equity, is greater for
failed institutions and increases with an increase in the riskiness of the
institutionor the size of its liabilities. A so, an equal increase in
riskiness or liability size induces a greater increase in guarantee val ue for
t he unheal t hy banks.

The failure equation studies the regulator's failure decision process. The

net val ue of the institution constructed fromthe insol vency equation is an
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inportant variable in the failure equation, since it sumarizes the financi al
condition of the institution. However, as expected, the regul ator constrai nt
variables also play a significant role in failure deternmnation. Net econom c
val ue has a discrimnatory power that consistently outperforns that of the
book value. This is not surprising since the first equationresults indicate
that book val ue greatly msrepresents the financial condition of the
institutions and especially that of the failed ones.

The nodel of bank failure devel oped in this study is nore conpl ete since
it takes into considerationa previously ignored determnant of the
deci si on-nmaki ng process. The resul ts obtai ned support the approach taken in

thi s paper.
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FIGURE |: W = 0.5b(BV-a) + JO.ZSbZ(BV-a)Z +c 4y

(1) W

(iii)

a BV

Source: Author



Tabl e 1: List of Failed Banks
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Dat e Bank Asset s How

ct. 1973 Lhited States National Bank 1.3B P&A
San Diego, California
(USN)

Cct. 1974 Frankl i n Nati onal Bank 3.6B P&A
New Yor k, NY.
(FNB)

Qct. 1975 Anrerican Aty Bank & Trust 148M P&A
Co., N. A, M|l waukee, Wsconsin
(ACB)

Jan. 1975 Security National Bank 198M R
Long I sl and, New Yor k
(SNB)

Feb. 1976 The Ham | ton National Bank 412M P&A
of Chattanooga, Tennessee
(HNB)

Dec. 1976 International Aty Bank & 176M P&A
Trust Co., New O| eans,
Loui si ana(1 B

Jan. 1978 The Drovers' National Bank 227M P&A
of Chicago, Illinois
(DNB)

Apr. 1980 First Pennsyl vani a Bank, N A 5.5B GBA
Phi | adel phi a, Pennsyl vani a
(FPC)

Cct. 1982 Ckl ahona MNati onal Bank & 150M P&A
Trust Co., Cklahona Gty,
kIl ahorma (ON\B)

Feb. 1983 Uhited Arerican Bank in 778M P&A

Knoxvi | I e, Knoxville,
Tennessee (UAB)

Best available copy



Tabl e 1: List of Failed Banks (continued)
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Dat e

Bank

Asset s

Feb. 1983

Qct. 1983

My 1984

July 1984 .

Aug. 1986

My 1986

June 1986

July 1986

Sept. 1986

Dec. 1986

Anerican Aty Bank
Los Angeles, Galifornia
(ACB)

The First National Bank
of Mdland, Mdl and, Texas
(FNM)

The M ssissippi Bank
Jackson, M ssi ssi ppi
(MBJ)

Continental 111inois National
Bank & Trust Co., Chicago,
[1linois(AB

Atizens National Bank &
Trust Co., klahoma Gty,
kI ahoma (ONO

First SSate Bank & Trust (o.
Edi nbur g, Texas
(FSB)

Bossi er Bank & Trust Co.
Bossier Gty, Louisiana
(BBT)

The Frst National Bank &
Trust Co., klahoma Gty,
Ckl ahona (FNB)

Anerican Bank & Trust .
Laf ayett e, Loui si ana
(ABL)

Panhandl e Bank & Trust Co.
Bor ger, Texas
(PBT)

272M

1.4B

227M

47B

166M

134M

204M

1.6B

189M

107M

P&A

P&A

P&A

P&A

P&A

P&A

P&A

P&A

P&A

Best available copy



Tabl e 1: List of Failed Banks (continued)
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Dat e

Bank

Asset s

Aug. 1986

Nov. 1986

Jan. 1987

Cet. 1987

Feb. 1988

March 1988

Apr. 1988

Apr. 1988

July 1988

March 1989

First Atizens Bank
Dal | as, Texas
(FCB)

First National Bank &
Trust Co. of Enid, Cklahona
(FBT)

Security National Bank &
Trust Co., Nornman,
kI ahona ( SBT)

Al aska National Bank
of the North, A aska
(ANB)

Bank of Dall as
Dal | as, Texas
(BOD)

Uni on Bank & Trust
Co., &kl ahoma Gty,
kI ahorra ( LBT)

First Aty Bancorp
of Texas, Houston,

Texas (QBI)

Bank of Santa Fe

Santa Fe, New Mexi co
(BSF)

Fi rst Republ i cbank
Dallas, N A, Dallas,
Texas (FRC)

Morp, Dallas,
Texas
(MCP)

93.8M

92.4M

174.4M

189M

170M

167.5M

11B

151M

19.4B

20B

P&A

P&A

P&A

P&A

P&A

P&A

Best available copy
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Tabl e 1: List of Failed Banks (continued)

Dat e Bank Asset s How
1989% Texas Aneri can Bancshares | nc. 5.9B ?
Texas (TAB
1989% Nati onal Bancshares Corp 2.78 ?
of Texas, Texas
(NBC)

Notes: =+ indicates that a failure decision is pending.
P&A - Purchase & Assunption transaction(23)
CBA - (pen Bank Assi st ance (4)
P - Deposit Payoff (1)

R

Reor gani zat i on(1)

B Bri dge Bank (1)

Sour ce: Federal Deposit | nsurance Corporation Annual Reports.
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Tabl e 2: Variable Definitions and Sour ces

First Eguation

MV - market value of the institution's equity at timet. My is the
t . . .
price per share multiplied by the nunber of shares
outstanding. Al data are obtained fromMody's Bank
Manual s.

B, - book val ue of the institution's equity at tine t. BV is the
book val ue of assets, mnus the book value of liabilities and
is given by the sumof common stock capital, surplus,
undi vi ded profits, and reserves. Data are obtained from
Mbody' s Bank Manual s.

Fai | ure Equati on

F, - the binary failure variabl e as expl ained i n section II.

NV, - the stockhol der-contributed net equity value of the
institutionat timet. It is constructed by equation 2 in
section II.

EX, - the nunber of examners the FDOC enploys at tinet. |t is

obtai ned fromthe FOCs Annual Reports.

BA, - business failurerate at tinmet. This variable is obtained
fromDun & Bradstreet's Busi ness Fail ure Record.

A, - bank failure index at tine t. This variable is calcul ated
fromthe Federal Deposit |nsurance Corporation's Annual
Report, table 122. The calculationis based on total
deposits of failed institutions and 1970 is taken as the base
year.

pe. - hunber of problembanks at tine t. It is obtained from
various issues of the FOCs Annual Reports.

R - the FDCinsurance fund at tinet. It is obtained fromthe
FOCs Annual Reports.

A, - total asset size of the institutionat tinet, as givenin
Mbody' s Bank Manual s.
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Table 2: Variable Definitions and Sources(conti nued)

INT, - yearly average of the 6-nonth T-bill rate cal cul ated from
monthly data. It is obtained fromStandard and Poor’s
Basic Statistics.

TIN, - percentage change in the INT variabl e.

C - a dummy variabl e that takes on the value one if the bank has a

nati onal charter and the value zero if it has a state charter.
Data are obtai ned fromthe Federal Reserve Board of (overnors
reports of condition data tapes.

t

Quar ant ee Equati on

G, - the FOC guarantee value at tine t.

B, - the face val ue of the institution's debt at tine t.

v, - current value of the assets of the institutionat tinet.
T, - market rate of interest on riskless securities at tine t.
T - length of time until the next audit of the bank's assets.
o?, the instantaneous variance of the val ue of assets

for the institutionat tine t.
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Table 3 : First Eguation Results for Each Bank with Tine-Series Data
Li near Version

2
Banks ﬁo ﬁl 2%
Fai | ed Banks:
USN 14.130%% 0.892%* 0.89
1963-72 (4.186) (0.141)
FNB 151.0438%* 0.026** 0.23
1963-73 (36.890) (0.340)
ACB -0.401 1.299%* 0.61
1963-74 (2.853) (0.342)
S\B 32.649 9.786%* 0.56
1963-74 (24.199) (0.342)
H\B 4,816 1.151%* 0.34
1963-75 (10.280) (0.507)
ICB 6.501 0.437 0.12
1966-75 (4.055) (0.509)
DN\B -3.847 1.570% 0.71
1963-77 (10.157) (0.787)
FPC 130.081 0.509 0.64
1968-79 (167.694) (0.637)
OB 1.546%% 0.856%% 0.82
1963-81 (0.439) (0.097)
UAB 1.910 0.945%* 0.48
1963-82 (5.177) (0.238)
ACB -2.168 2.016**** 0.86
1964- 82 (20.00) (0.262)
FNM 6.387 1.469**** 0.93
MBJ 3.620 0.460**** 0.49
1963-83 (1.925) (0.215)
aB 446, 246%% 0.393**** 0.68

1963-83 (98.323) (0.097)
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Table 3 : First Equation Results for Each Bank with Ti me-Series Data
Li near Version (continued)

Banks B, A, R?
Fai | ed Banks:
CNO 10.046%%* 0.529%% .45
1966-85 (1.440) (0.133)
BBT 4.908%* 0.413%x .72
1967-85 (0.683) (0.062)
FNB 20.432 0.872%% .79
1963-85 (14.932) (0.160)
ABL 2.180 0.893%% .50
1963-85 (1.625) (0.194)
PBT 0.743 1.028%* .61
1963-85 (0.608) (0.196)
FCB 2.249%% 0.243**** .76
1970-85 (0.453) (0.085)
FBT 4.529% 0.424 .36
1970-85 (2.242) (0.308)
SBT 10.392 0.447 .64
1978-86 (5.168) (0.294)
ANB 2.237 0.745%* .68
1964-86 (2.073) (0.199)
BOD 0.881 1.652%% .87
1963-87 (1.446) (0.271)
UBT 2.520% 1.212%% .82
1972-87 (1.192) (0.151)
CBT 166.582% 0.519**** .79
1963-87 (72.814) (0.149)
BSF 1.04% 0.756**** .92
1963-87 (0.42) (0.058)
FRC 190.189%% 0.510**** .87
1963-87 (38.487) (0.065)



Table 3 : First Equation Results for Each Bank with Time-Series Data
Li near Version (continued)
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Banks B, B, R?
Fai | ed Banks:

MCP 79.001 0.619**** 0.91
1963-87 (53.299) (0.094)

TAB 10.347 0.915%* 0.90
1963-87 (14.774) (0.084)

NBC -0.247 1.159%% 0.97
1963-87 (3.461) (0.041)

per ati ng Banks:

CFB 1.039 0.794%% 0.93
1963-87 (7.627) (0.061)

C\B 1.861 0.649%% 0.87
1963-87 (1.001) (0.114)

VB 0.474 0.678%% 0.88
1963-87 (1.123) (0.079)

ONB 2.119 0.637** 0.78
1964-87 (1.370) (0.250)

CCT 4. 513%% 0.334**** 0.50
1963-87 (1.279) (0.106)

FNB 0.111 1.194%* 0.85
1963-87 (1.190) (0.191)

FNM 0.455 0.812%* 0.91
1963-87 (1.202) (0.136)

FNS 2.037 0.960%* 0.76
1963-87 (3.569) (0.257)

VBT 0.255 1.103%% 0.95
1963-87 (0.308) (0.054)

NBT 2.221 0.668%% 0.91
1963-87 (1.426) (0.067)

Best available copy




Table 3 : First Equation
Li near Version

Resul ts for
(conti nued)
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Each Bank with Ti me-Seri es Data

Banks ﬂo 'Bl R2
Qperati ng Banks:

WHC -21.847 1.525**** .93
1963-87 (23.686) (0.174)

VNB 0.717 0.761**** .90
1963-87 (0.616) (0.082)

FCC 18.634 0.624*** .51
1968-87 (14.557) (0.179)

PBT 1.891 0.604** .36
1970-87 (1.896) (0.214)

CNH 5.548%% 0.877% .63
1970-87 (1.391) (0.177)

NBC 0.781%* 0.296**** .97
1972-87 (0.132) (0.024)

0sB 1.717%%* 0.298**** .88
1975-87 (0.206) (0.036)

NCB -7.177 1.692%* .89
1976-87 (3.098) (0.157)

SLB 1.685%%* 0.011*** .77
1977-87 (0.70) (0.005)

FAB 3.730%% 0.302%, .39
1978-87 (0.913) (0.153)

PSB 1.680 0.338** .40
1978-87 (1.934) (0.259)

FVB 9.743% 0.209%_ .67
1975-87 (4.067) (0.067)

VBC -6.730 1.176*** .96
1964-87 (5.031) (0.084)

FAC 12.622 0.847%% .76
1968-87 (25.653) (0.196)
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Table 3 : First Equation Results for Each Bank with Ti me-Series Data
Li near Version (continued)

Banks Bo ﬂ]_ R?
Qper ati ng Banks:
BTN 215.527 0.661%% 0.80
1966-87 (134.011) (0.145)
WFC 258.105%* 0.438%* 0.78
1968-87 (43.213) (0.059)
FCT 515.514% 0.257** 0.47
1974-87 (252.178) (0.183)
cuc -23.006 0.882% 0.65
1975-87 (50.474) (0.452)
CNC 19.581 1.705%% 0.75
1972-87 (23.485) (0.277)
AB| 15.175 1.702%* 0.89
1973-87 (61.864) (0.178)%*,
BCC -9.971 0.894%% 0.92
1973-87 (9.007) (0.104))
CFI 13.803 0.892%% 0.90
1968-87 (16.391) (0.150)
FES -44.105 1.156%* 0.93
1970-87 (34.789) (0.332)
RNC -35.923 1.123%x* 0.93
1970- 87 (31.348) (0.082)
CMN 22.056%* 0.360%* 0.76
1968- 87 (3.958) (0.080)
CPC 7.744% 0.663**** 0.75
1973-87 (3.004) (0.120))
GAC 9.027 0.573 0.50
1971-87 (11.310) (0.296)
SMB -4.935% 1.671%% 0.97
1968- 87 (2.026) (0.116)

Best available copy
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Table 3 : First Equation.Results for Each Bank with Tine-Series Data

Li near Versi on(conti nued)

Banks B, B, R?
Qper at i ng Banks:

HBM 1.402 0.689%% 0.69
1972-85 (4.141) (0.152)

BAL 1.899 0.961%x 0.92
1968-87 (1.821) (0.069)

Not es: St andard errors are gi ven i n parent heses.

Super scri pts:

Subscri pts:

*%

significantly differs fromzero at 5%
significantly differs fromzero at 1%

significantly differs fromone at 5%

** gsignificantly differs fromone at 1%

The annual data on nunber of shares, book val ue per share, and

Source: Aut hor.

price range were col |l ected fromMody's Bank
Manual for each bank.
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Table 4: First Equation Results w th Pool ed Sanpl es

Li near and Nonl i near Versions

as.

NLS:

as.

NLS:

as.

NLS:

c

Nonf ai | ed Banks Pool ed - 1963-87:

g : 14.019 B, 0.804%%
(10. 313) (0. 129)

a. 81.315%%% DI 0.832%xx di 6.766%%%x € 0.005%%% G: 11.040%**
(9.618) (0.030) (2. 644) (0.001) (3.027)

Fai | ed Banks Pool ed - 1963-87:

B I 52,155%%%* ﬂlz 0.51L6%%*
(13.739) (0. 073)

a 122.910%%%x bD: 0.524%%%x d: 69.344%%x @ 0.017%%%x  &: 54 870%*%%
(6.911) (0.125) (9. 276) (0.003) (6.301)

Failed/Nonfailed Banks Pool ed - 1963-87:

B 1 25.159%%% B,: 0.721%kx
(7.122) (0.083)

a 95.815%%%x Db: 0.71e%x* d 14.838%%% e 0.0124%%x [E 27.073%*x%
(8. 586) (0.022) (3.954) (0.001) (1.834)

= RISK*d + L%e

See notes to table 7.

Sour ce: Aut hor.



Table 5: Logit Analysis of Bank Failures - First

Dependent Variable :

Fail ure
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Equati on Linear

| ndependent Alternative Specifications
Vari abl es (1) (2) (3) (4) (5)

Const, -87.455%%% -60,715%%% -103.693%%% -66,905%%% -106.651%%*
(24.070) (14.683) (28.406) (15.117) (26.062)

A7 S2.467%%% -2 489%%% -2 L42%%% -6.679%%%
(0.498) (0.488) (0.501) (1.505)

BVt/At -3.056%%% 1.804

(0.475) (1.159)

Xt—l 9.162%%% 5.730%%% 9.284%%% 6.182%%x% 10.556%%*
(3.243) (2.078) (3.075) (2.105) (3.424)

BFIt_l 0.459%% 0.458%% 0.121 0.552%% 0.528%*%
(0.231) (0.218) (0.258) (0.227) (0.255)

FIt~l -1.188 -0.685 -1.800 -0.996 1.399
(1.048) (0.974) (1.183) (0.942) (1.187)

PBt_1 1.398%% 1.023% 0.245 1.518%%% 1.154
(0.667) (0.567) (0.649) (0.564) (0.733)

At/Rt-l -0.378%%% -0.387%%x% -0.130 -1.051%%*%
(0.170) (0.146) (0.121) (0.265)

INTt 0.238 0.253
(0.162) (0.168)

TINTt 0.005 0.004
(0.003) (0.015)

R 3.554%%

e-1 (1.531)
At -0.375%%%
(0.146)
C -0.105
t

(0.539)
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Table 5 Logit Analysis of Bank Failures - First Equation Linear
(conti nued)

Al ternative Specifications
(L (2) (3 (4) (5)

Summary Statistics

Model
Chi -squar e 121.87%%% 118.75%%% 122.79%%% 130.35%%% 165.69%%*%
-2 Log L 184. 63 187. 75 183. 71 168. 48 133. 14

Classification

Error 1 3% 9% 3% 16% 3%
Error 2 16% 15% 15% l4% 10%
Total Correct 90. 5% 88% 91% 85% 93.5%

See notes to table 7

Source: Aut hor
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Tabl e 6: Logit Analysis of Bank Failures - First Equation Nonlinear

Dependent Variable : Failure

| ndependent Alternative Specifications
Vari abl es (1) (2) (3) (4) (5
Const . -87.300%%% -57,663%%% -105,562%%% -66.905%%% -103.081%%x*
(24.375) (14.650) (28.609) (15.117) (26.317)
Nvt/At -1.757%%% -1.728%%% -1, 748%%% -3.139%%%
(0.361) (0.348) (0.364) (0.829)
BV /A, -3.056%%% -0.171
(0.475) (1.822)
EXt 1 9.045%%% 5.280%%% 9.166%%*% 6.182%%% 10.078%¥*x%
) (3.273) (2.075) (3.103) (2.105) (3.437)
BFIt 1 0.509%% 0.519%% 0.129 0.552%% 0.604%%
) (0.231) (0.217) (0.259) (0.227) (0.258)
FIt 1 -1.096 -0.523 -1.756 -0.996 -1.184
) (1.057) (0.982) (1.198) (0.942) (1.163)
PBt_1 1.608%* 1.178%% 0.268 1.518%* 1.698%*
(0.665) (0.566) (0.653) (0.564) (0.727)
At/Rt-l -0.024 -0.032 -0.130 0.000
(0.163) (0.133) (0.121) (0.169)
INTt 0.277%* 0.346%%
(0.163) (0.173)
TINTt 0.004 0.002
(0.013) (0.015)
R 3.630%%%
e-1 (1.534)
At -0.022
(0.138)
C -0.077

¢ (0.560)
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Table 6: Logit Analysis of Bank Failures - First Equation Nonlinear

(conti nued)

Alternative Specifications

(L) (2) 3) (4) (3)

Sumary Statistics

Model

Chi -square 135.94%%%  131.97%%% 137 14%%%x  130.35%%%  165.67%*%
-2 Log L 170. 56 174. 54 169. 36 168. 48 133. 16
dassification

Error 1 3% 6% 3% 16% 3%

Error 2 16% 15% 15% 14% 10%
Total Correct 90. 5% 89. 5% 91% 85% 93. 5%

See notes to table 7.

Source: Author.



Tabl e 7: Failure Decision - Regulator Constraints vs.

Dependent Variable :

Fai l ure
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Fi nanci al Condition

I ndependent Al ternative Specifications
Vari abl es L (2) (3) 4)
Const. -108.140%%* -13.138%%% -11.194%%% -11.852%%%
(26.596) (1.369) (1.209) (1.454)
Nvt/At -2.329%%% -1.957%%%
(0.348) (0.313)
BV /AL -3.127%%%
(0.428)
EX_ 12, 714%%%
(3.523)
BFI 0.670%%%
e-1 (0.226)
FI -2.105%*
t-1 (0.999)
PB 2.360%%%
e-1 (0.645)
INTt 0.301
(0.185)
TINTt 0.005
(0.014)
A_/R 0.029
el (0.823)
-0.377
(0.479)
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Fai | ure Decision - Regulator Constraints vs. Financial Condition
(conti nued)

Al ternative Specifications

(L (2) (3) (4)
Summary Statistics
Model Chi-square 94, 14%%* 69 . 94%%% 59.89%%% 73.01%%%
-2 Log L 212. 37 228. 89 246. 61 233.50
dassification
Error 1 28% 26% 16% 3%
Error 2 20% 19% 243 27%
Tot al Correct 76% 77.5% 80% 85%

Not es:

Standard errors are given in parentheses. Single, double,
triple asterisks indicate significance at 10, 5, 1 percents
respectively. Interest data are obtained from Standard and
Poor's Basic Statistics. Bank-failure index is calculated from
the FOC s 1987 Annual Report, table 122, base year taken as
1970. Business-failure rate is obtained fromDun & Bradstreet's

Busi ness Failure Record. Year-end book val ue, price range,

nunber of shares out standi ng, and asset size variables are
col l ected fromMody's Bank Manual. The data for the rest of
the variables are obtai ned fromFD C Annual Reports.

Source: Aut hor.
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