Western University

Scholarship@Western

Digitized Theses Digitized Special Collections

1987

Four Essays On The Economics Of Financial
Distress: Bond Ratings, Bank Failures And Deposit

Insurance

Brian Frederick Smith

Follow this and additional works at: https://irlib.uwo.ca/digitizedtheses

Recommended Citation

Smith, Brian Frederick, "Four Essays On The Economics Of Financial Distress: Bond Ratings, Bank Failures And Deposit Insurance”
(1987). Digitized Theses. 1638.
https://irlib.uwo.ca/digitizedtheses/1638

This Dissertation is brought to you for free and open access by the Digitized Special Collections at Scholarship@Western. It has been accepted for
inclusion in Digitized Theses by an authorized administrator of Scholarship@Western. For more information, please contact tadam@uwo.ca,

wlswadmin@uwo.ca.


https://ir.lib.uwo.ca?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1638&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1638&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/disc?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1638&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1638&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses/1638?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1638&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:tadam@uwo.ca,%20wlswadmin@uwo.ca
mailto:tadam@uwo.ca,%20wlswadmin@uwo.ca

of Canada du Canada
. [ 4
Canadian Theses Service Services des théses canadeannes
Ottawa, Canada
K1A ON4

CANADIAN THESES

NOTICE

The quaiity of this microfiche is heavily dependent upon the
quality of the onginal thesis submitted for microfilming Every
effort has been made to ensure the highest quality of reproduc-
tion possible

It pages are missing. contact the university which granted the

degree

Some pages may have indistinct print especially if the original
pages were typed with a poor typewsiter nbbon or if the univer-
sity sent us an infernor photocopy

Previously copyrighted materials (journa! articies, published
tests. etc ) are not filmed \

Reproduction in full or 1n part of this film 1s governed by the
Canadian Copynight Act, RSC 1970.c C-30 =

. THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

-

NL-339(r 08/08)

-

THESES CANADIENNES

AVIS

La qualité ge cette microfiche dépend grandement dg la qualté
de la thése soumise au microfilmage Nous avons tout fait pour
assurer une quahté supénieure de reproduction

St manque des pages, veuillez communiquer avec l'univer-
sité Qut a conféré le grade .

La qualité dmpression de certaines pages peut laisser a
agésirer, surtout st les pages originales ont été dactylographiées
3 I'aide d'un ruban usé ou si 'univaersité nous a fait parveny
une photocopie de qualité inférieure

Les documents qui font désa 'objet d'un dsoit d'auteur (articles
de revue, examens publiés. etc ) ne sont pas microfilmés

La reproduction. méme partielie. de ce microfilm est soumise
3 la Lo canadienne sur le droit d'auteur, SRC 1970, ¢ €-30

-

LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS RECUE

Canad?




FOUR ESSAYS ON THE
ICS OF FINANCIAL DISTRESS:
N
BOND RATINGS, BANK FAILURES AND

DEPOSIT INSURANCE

Brian F. Saith

School of Business Administration

Submitted in partial fulfilment
of the requiremants for the degree of
Doctor of Ph4losophy

Facolty of Graduate Studies
The University of Western Ontario
: London, Omntario
March 1987

(c) Brian F. Saith 1987



"Permission has been granted
to the Naticnal Library of
Canada to microfilm this
thesis and to lend or sell
copies of the film.

The author {copyright owner)
has reserved ocother
publication
neither the tWesis nor
extensive extracts from 1t
may be printed or otherwise
reproduced without his/her
written permission.

-

rAhts, and

»

L'autorisation a eté accordeée
A4 la Bibliothégue nationale
du Canada de microfilmer
cette thése et de préter ou
de vendre des exemplaires du
film.

L'auteur (titulaire du droait
d'auteur) se réserve les
autres droits de publication;
ni la thése ni de longs
extraits de celle-c1 ne
doivent étre imprimés du
autrement reproduits sans son
autorisation éecrite.

1sBN  (-315-36609-5 ’ .

[ a4



The dissertation incorporates fouf’geparate essays addressing the
economics of financial distress. While essays one qu two examine the
capital market yeaction to security rating changes and bank_failures.'
the last two o}fer methods for deposit insurance corporations to

better handfe aistress among member financial imstitutions.

‘Ihe firgt essay measures the impact of rating changes on equity

returns. Pooled cross-section time series analysis allows testing of

i -

significance:6f changes in systematic risk as well as pricei Tests of

monthly and daily.data indicate that there are no shifts in the

systematic risk of firms experiencing rating changes after controlling

for the effects of contemporaneous events. On average, a8 one-time

drop in share price is observed for rating reductions, while no {

&dsignificant reaction is found for rating increases.

L
The secongd essay uses pooled ctoss-s%ctionvtime series analysis

to investigate the capital market reaction to the failure of three .t

Ontario trust»conpaniea,'the bailout of the Canadian Commercial Bank “
- i M . .

(CCS) and Bubsequent runs on deposits. Even th;ough the tfugt

-

conpanies"collhpae was friggered by problems isolaéed kofthe troubled

institutions, the prices of the non-failed trust companies' shares

-
.

fall. The prices of the non-failed Schedule "A" chartered'banks'also’f
, .
fell upon announcement of the CCB bailout.. However, news of runs on

-

deposits at other banks only affected the price of common stocks of,
. < ToTT T

A ] . b

small bank with low security ratings.



The third essay presents several important extensions to previous

option priging modeis of deposit insurance premiums and applies theam
to the credit unions of British Columbia. The analysis suggests that
variable rate premiums can be determined for financial institutions
without publicly traded equity and also to measure the exposure of
lenders-of-last-resort such as the Canada Deposit Insurance

Corporation.

L 4
The fourth essay examines the criteria that underlie the choice

of action by a deposit insurance corporation in handling distressed

member finénciaf institutions. Incorporating these criteria, an early
warning system ghat predicts not only the likelihood of financial .
distress but also the type of financial assistance required is

developedﬁ f :

o
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CHAPTER I

INTRODUCTION ,

Over the past twenty years, financial distress, especially among

our financial institutions has grown increasingly commonplace. Volatile
¢

intergst rates, default on loans to agricultural and energy producers,

soveteign risk as well as increasing financial deregulation have

replaced the much stabler banking era of the 1950's and 1960's. In this

’ +

new environment, the interdependent roles of the capital markets and the

government, principally through the deposit insurance corporations, must
. - ) ‘n *
be reexamined. It is the purpose of this dissertation through the

following four essays to contribute’to such analysis. The four essays

are:

T

1. The adjustment of stock risk and return to security rating

changes; .
2. "The capital market impact of recent Canadian bank fai{lures;
3. Variable rate deposit 1nsurance‘premiums; and
4. Early warning systend predicting béth financial distress and
type of financial assistance tequired.

In the following sections, the problems addressed, method of

analysis and findings of the four essays are summarized separately.

1. | Chapter Two (First Essay) ) ' f

The first essay examines whether security rating agencies such as
Moody's and Standard and Poor's bring sgw and significant information to
the Eapital markets when they announce a rating revision. The essay

first outlines arguments for and against the hypothesis that the rating’




" gl

agencies have nonopelistic information. If monopolistic information is
present, both the systematic risk and prices of commo; shares should be
affected because, as is discussed, both of them are correlated with
secur*gy ratings. In order to captur; shifts in systematic risk and
price, a pooled cross-section time series model is developed. Unlike
methods employed'in ;atlier studies, pooled cross-section time series
analysis also provides a means of ddstinguishing the impact of rating
changes from those of contemporaneo.L . events.

Tests of monthly and daily data indicate that share prices fall
dpon news of rating reductions while no significant impact is observed
for rating upgrades. The coefficients measuring the shifts in price upon
announcement of contemporaneous events also suggest an asymmetric
reaction to favourable/unfavourable news. No shifts in the systematic ¢°
risk of common shares of firms experiencing rating changes are detected.
2. Chapter Three gSecond Essay)

In the second essay, the issue of bank distress coniagion is
explored through the examination of the reaction of shareholders of
non-failed financial institutions to announcements involved in two recent
sets of failures in Canada--three Ontario trust companies in late 1982
and January 1983 and the Alberta baﬂk crisis of 1985. The essay develops
hypotheses that assert that changes in price and systematic risk would
tesuit from these announcements of financial distress and that these
impacts would differ across securities. Pooled cross-section time series
is employed to teat these hypotheses. :

The announcement of questionable lending by and the Ontario

government takeover of three provincially chartered trust companies led

to an adverse reaction by the shareholders of non-failaed tyust companies.

-

~ k)
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The essay contends that the bailout of the Canadian Commercial Bank (CCB) }
and the subsequent runs on deposits would have an effect on ¢

non-distressed institutions because problems identified were shared by

them. The price of the shares of all non-failed Schedule "A" chartered

banks fell on average on the day of and three days following the
announcement of the CCB bailout reflecting a drop in confidence in the -
banking system. In wake of the news regarding the extremely poor qnalit§ e

of the CCB loan portfolio in Western Canada, thé market and mul;élfactor
model’'s betas of the banks with significant exposure to the oil and gas/// )
sector rose. Furthermore, news of runs on deposits at Canada's Schedu{e

A" ba;ks had a significantly negative effect on the price of comTon .
stocks of banks qgtﬁ low security rating. As the banks of higherk

security ratings were unaffected by such news, a shareholder biaéylinking

»
stability to size is revealed. . .

3. Chapter Four (Third Essay)
The motivation for varisble rate deposit insurance is well
astablished in the literature of fi;:;cial economics. However, the

theoretical models, principally those® developed from Merton's 1977"s

treatment of deposit jnsurance as a put option on a bank's assets, have
not beaen widely acc'epted as& working valuation tools. The wﬁd BSsay

extends the original Merton formulation to bring it several steps cioser

. . -
to implementation.

The essay first reviews the rationale for variable rate deposit

insurance. Then, the assumptjons of Merton's model are discussed and

modified to better correspond to the conditions under which the British

#

v
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substantiated by the studies of Fama, Fisher, Jensen and Roll
(1969), Waud (1970) and Scholes (1972) and White and Lusztig
(1980). The model also as;umes that the impact of each variable
is homogenous across securities and over time.

The alpha shift variables for rating upgrades and downgradas
was included to capture the impact of cﬁanges in the alpha
coafficient of the market model. The variable‘took the value zerc
up to the day of publication and. one thereafteg. Bgcause no
impact i{s expected, coefficienis of these variables significantly
different from z;ro.uill weaken conclusions drawn from the model.

The pooled.cross-section time series moded %pploys the variable
(éj + bjln (1 + Rmt)] which represents the return generated by the
market model. For each rﬂting change, éj and Bj were estimated using
the. market model with returns on the 240 trading‘gkys from the 300th
to 6lst observation before the announcement date. Any observations
prior to a previous“ratin& change were eliminated and a minimum of 60
observations was required to estimate éj t/ﬁ?. .

In order to select thirty days as the number of daily observa-
tions before and after each rating change required to estimate the

——d
pooled cross-section time series model, severdl criteria were used.

First, most of the contemporameocus events were copcentrated in the
month and a half before and after a rating change. In addition, a

sufficient number of observations was needed to reduce estimation

error. ~

In the absence of any company-specific information-and measure-
ment error, the value of the coefficient 61 should be'oae for all

securities. An alterndtive formulation for the pooled cross-section

time series model would be to have separate intercept and market
v .
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discriminant analysis, the simultaneous logit model is chosen. The model
-
is applied to all credit unions in Ontario over the years 1980 through

1985 and exhibits both explanatory and predictive ability An

~

unequivocal result from the analysis of empirical data is that the
provincial deposit insurance corporation tends to stabilize larger credit
unions while liquidating or merging smaller 1nst;butions Thas
observation may justify the chartered bank shareholder bias noted 1n the
second essay linking size to stability 1n the face of ®ins on deposits at

other banks.

¢
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CHAPTER 11

The Adjustment of Stock Risk and Returns

To Security Ratings Changes

I. INTRODUCTION

The purpose of this paper is tc determine whgther announcements
of security rating changes carry monopolistic information by examining
their effect on security returns. As most evidence indicates that the
capital markets are efficient in their weak ana semi-strong forms but
not A their strong form, only the release of monopolistic information
should have an impact on security pricing.l

Those who contend that rating agencies such as Moody's and
Standard and Poor's are not providing new information to the capital
markets a:gue.that the information used to determine ratings i{s almost
all publicly oy;ilable. Furthermore, as Weinstein (1977) and Stickel
(1986) discuss, ‘rating changes lag behind the time they shodld be
performed for several reasons. Unless notified of significaﬁt news
regarding the companies they evaluate, rating agencies review the _
ratings of securities oty dn a periodic bnsls. Even after a decision
to change a rating is made by Standard & Poor's, the decision is
discussed with the underwriter and the affected cowpany officials, who
may appeal the proposed rating. Even though there is no formal appé&al
process before announcement, it is likely that an intended rating '’
change of Moody's will be revealed in the examination }rocess and

discussed with company officials and the underwriter.

s

-
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On the other hand, there are strong arguments why rating agencies
do possess monopolistic information. First, the rating agencies may
obtain information not available to the public through their
discussions.with company officials and examination of unpublished
financial forecasts. In addition, Danos, Holt and Imﬁoff (1984)
demonstrated that bond raters had expertise in evaluating the
financial forecasts\provided by management. They were able to detect
" subtle differences in the forecasts and thus their judgement would be
valued bya the capitaltmarket even if the forecasts were based
completely on publicly svailable information.

Relationship of Bond Rating to Capital Asset Pricing Theory

-

A corporate fixed-income security rating is a measure of the

likelihood of def&ult. In order to assess this likelihood, ;ating
agencies evaluate the historical and forecast financial condition of a
compan;. As ipgicated by discussions with officials of Moody's and
Standard and PSS;'B reported in articles ;y Fraser (1973), Clark

(1976), Moody's Bond Record (July 1976) and Ross (1976), important

criteria include leverage, coverage of interest or divldend payments,
level of earnings and variability of earnings. Researchers have also ©
established significant relatiaﬁahips between -a series of historical
measures of a firm's performance capturing thése variables and au
?ompany's security ratigg;. Papers demonstrating these connections
include.'?ogue and’Soldofsky (1969), Pinches and Mongo (1973)‘ Reilly
and QOehnk (1976), and Haugen (1979).

% The systematic risk of a conﬁany's common equity should bear a
st;ong relationagip to the'ratings of its debt and preferred shares
for several reasons. First, ds Bowwan (1979) illustrated, there i3 &

v

theoretical relationship between a firm's systematic risk and the

~}



firm's leverage and accdunt;ng beta. If one assumes that there 1s a
positive correlation between the earnings of a company and the returm of
the:hatket, then a positive relationship between earnings variabilaity
and a firm's systematic risk also follows.2 As both systematic risk and
corporate secur{ty ratings are determined by leverage, accounting beta

and; earnings evariability, a8 relationship should exist between them.
.

Changes in corporate secugity ratings will be signals of shift 1n

leverage, acéount!ng bé;a and.earnings/yari\bility which would in turn

4‘4‘
affett the beta of the tomnon stocks Downgrbdes of s;curity ratings are
; N

. ) . /
signals of incrg}sgs éﬁ leverage, accounting beta .and earnings

variability which raiséusxgteé;tic risk. Upgrades of Security ratings

-

are signals of decreases in leverage, accounting beta and earnings
variability, which lower the~systeﬁatic risk. Consequgptly, changes in
systematic risk and shifts in security rating are iﬁbsrsely related.
Usiq§ moﬁ%hiy'secgfity da{ar Melicher andeush (1974) observed this
inverse rélationship. In attempting to explaiﬁ{i;creases in beta over

two consecutive five-year periods, & negative but insignificant

coefficient of a variable capturing ipkreasas in ratings was determined.

——— v

Haugen (1979) found a strong correspondance betwefg the ratings on

-

compon stocks and subsequent betas. BN Sy

*

Additional empirical evidence of the shifts in systematic risk

accompanying rating changes is inferred from the results of Pinches %ﬂd
Singleton (1978). 1If®rating changes contain menopolistic information

G .. -
with regard to a shift in the systematic risk of a security, then the

announcement of these events will be a signal to investors t& adjust

¥ o, .
their expected beta. Pinches and Singleton examined the cumulative

. : 3

average residuals from the market model over the months before, of and




0

q

after the‘security rating ch.ngesi Théy noted that the residuals of

common stocks of companies with imptdvements in security ratings

- v

. generated a pattern of cumulative residuals that increased up to the I

announcement date and decreased subsequently. The opposite pattern was

observed for rating reductions. An éxplanation may lie in their use of

observations from both before aud after rating shifts to estimate betas.

-

Because systématic risk would l}kely decrease folléwing the announcement

= »

of a rating increase, a beta estimated over the whole ti1mé period would -
he anvunder-estimate of the sgstematic risk before the announcesent and

an over-estimate after.: This would lead to positive market model

residuals for the period before the upward rating-shift and negative .

3

residuals for the subsequent periods thchAiq tusn would explain the

pattern of cumulative %verage residuals. ‘Analogous arguments for
hng 4 .

X

reductions of security‘sabgngs would éxplein the opgbsite pat}arn‘of

Al 4 A

cumulative average residuals observed for gthem. v

z e . ‘
Becayse of thé thédretics] and empirical evidence, the proposed
it e - . .

study will a}iemgt to medasure shifts in systematic risk upon the
[ g . 5 - . S
-) ) . )
~ annqpn;ﬁgi;tvéf rating changes, The null hypothesis to be tested is ‘ c.
R L s . ' . . .
_'ihsgytheré are no shifts in systematic risk upqn the announcement of

- T

rating changes. The alternative hypotheses are that a rating increase

(reduction) will result in a decrease (increase) in‘Peta on the <

' - N < - <

announcement date.
»

Changes in price could also accompany thet*rating change Y
o]

announcement. A rating reduction could signal that the company will :

[}

have & lower expected mean of cash flows to not pnly service the
Y
obligations of their debt and prefqrred shares, but also to contribute

to the common shareholders. 'The opposite could be true of a rating :
G-

’ ¢
- Q -

o

<
a
4
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s
¥

increase. Consequently, the announcmenmt. of a rating reduction
(increase) would lead to a one-time decrease (increase) in the price of
the common equity.3 This effect would be impounded in the market model

residual on the announcement date. “The null hypothesis to be tested is

.~

that there is no significant impact on the residuals of the announé}tiét
of a rating change. The alternative hypothesis is that a rating
reduction (increase) will reasult in & negative (positive) residual on

the announcement date.
- v
]
~The most recent and extensive published #tudy of the effect of bond

rating changes on daily common equity returns was performed by

Holthausen and Leftwich (1986). They found that the announcements of
downgrades had a sihnificant effect as measured by the daily residuals

0 ) «
of the market model while the announcements of upgradés had no

significant effect.‘ After removing aIlirating chang;s with

- ~

contemporanecus events; the effect of the downgrades was reduced but

remained aignificant;ai a 1% level of significance® Stickel (1986)
. .
examined the affect on the daily returns of a much smaller number of

common equities af companies with prefarred shares ghat had their

ratings revised. The only difference in results from those of Leftwich

and Holthausen was that upon the e¢limination of rat ing changes with
N _ . .
contemporarreous events, bthe significance of the effects disappeared.

v .
Thess studies, subatanti;:ed by cthers by Rinches and Singleton (1978)

and White and Lusztig 1980), illustrate the importance of handling
- Y ¢} h .

Pl

pther-fir--lpccifié contoabbtanoous events when measuring the impact of
. . » ~

PRy
i}

one type of information. ' . .
=] . Q-

.- Instead of eliminating obaervationij this paper willoexahine the

. © 0 :

effects of these contemporaneous events directly and so distinguish the
o PN . '! L7

)

a



impact of rating changes from them. Limiting a study td only rating
changes with no contemporaneous events may bias the results. As

Holthausen and Leftwich (1986) comment, the direction of this bias is

uncertain as there arq\;:a$ons both why the method would understate and

overstate the effect. rthermpore, this study will be the first to test

for a shift both in systematic risk as well as price. The statistical
procedure is described in the next section. Section 1!l presents the

data while Section IV ;Idusirates the results. Conclusions are drawn in
( ) hd
the final section. '

1. METHOD : .

¢ Previous research on the capital market impact of rating changes

. T
has almost exclusively used examination of market model residuals as a

~method of analysis. Holtﬁausen and Leftwich (1986) provide 8 recent

o ) /
example. Used by Schipper and Thompson (1983) in their event study,

pooled ;rqss-section.time series analysis offers an alternative means

of estimatiﬁg the effects of rating changes. Tt improves upon
previously employed methods in two ways., First, pooled cross-section
time seri;s analysis permits shift; in systematic risk to be examined as
well as abnormal returns. Measurement of single period abnormal returns
should reflect shiftd in pri;e. Second, the method allows the effect of
multiple events across both time and securities to be measured. Thus

the impact of the announcement of rating changes can be isolated from

that of contemporaneous news.




" In order to specify the correct pooled. cross-section time series
model, the effects of .all contemporaneous information likely to have an

impact should be incorporated. As an important determinant of the
: .

degree of systematic risk, announcements of increases and decreases in
)
leverage should lead to changes in beta.. It has also been argued by

ressarchers such as Beaver, Kettler and Scholes (1970) that changes in
- dividend payout should be a signal of shifts in systematic risk, Since
companies are reluctant to reduce dividends, increases in dividends are

a signal that management expects earnings will be less semsitive to

]
economic downturh. Consequently, announcements of increases in payout

should be a sigﬁal of lower systematic risk and announcements of

" reductions in’péyout should have the opposite effect.

",

Announcements of changes in leverage and dividends paid per share

should also tea&lt in one-period abnormal returns becayse they are

signals of shifts®in expectad cash flows. A study by Masulis (1983)
shows how annéuncements of management’'s action to increase leverage have

a positive impact on price. Waolridge (1983) demonstrated that

unexpected dividdhd increases (reductions) lead to positive (negative)

abngrmal returns while ng, Litzenberger and McEnally (1977) showed that
news of unexpected changes in earnings also results in adjusfments of
coamon stoék.ptic:s) Furthermore, because research in this area has
found asynnef%i; ;mppctk to favourabl?/unfavourable news, separate
variables will be usaed to measure each. Holthausen and Leftwich (1986)
suggest saveral reasons for the asyunafry. As the loss funcfion of the
rating a;Anéios may not ba symmetric, downgrades may be issued on a more
timely basis than upgrades. There is also evidence to suggest that

management ‘is reluctant to release unfavourable news. ‘As Chambers .and
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Penman (1984) illustrate, unexpected positive 9§rnings reports are on
avergge'eariy whereas unexpicted negative eﬁrnings reports are late.
Thus wheread the investment community would anticipate rating upgrades --
because of previously released favourable information, it would not
R L 4
expect a8 rating reductign ;:cause management would tend to withhold
adverse news. A third Trationale for gﬁe asymmetry is that investors
have asymmetric utility functions with respect éo equa! but opposite
changes in the.gompany{s :Sndition‘i An unexpected one percent loss 1n
earnings would affect expected utility more than a one percent increase .
in earnings.

There aré.ahnouncgments of compapy-specific information other than
dividends, earniﬁgs per share and changes in leverage which should also
Eause abnormaT reéurns. dependiné on the expected impact on price,
miscellaneous fnformation was categorized as favourable, newutral and
unfavourable. Because~of the difficulty in classifying them
objectively, mosg of tﬁe miscellaneocus events were categorize& as
neutral.S However, a large number of items could ;till be classified as
positive or negative whefe it was highly likely that the impact of an
event on the commof stoeck price was in a particular directién. For
example, the aﬂnoun;ement'of a court rdling in favour of & company would
at the very leasﬁ have no:nega;ive effect on the common stock price.

The pooled cross-gection time series model for this study is

composed of a seriew of equations of the'following form:




8, + GI[AJ + bjln(l+Rmt)}

,

11

LI (CejelnCler, 3] + $741 Dy
k=1 i=1
2
618+p ijt . th ;3= N
p=1
= daily rate of return on Security § jp Period ¢t.
= regression coefficients estimated for security j
over an intervai prior to~the test period using the
market mode].
Rmt = return on the Standard ang Poor's 500 Composite Index'in

period t

Dijt = residual dummy variables for 8nnouncement of event

type { relating to Security j,

= I”}ating increase
2 rating reduction
3 earnings Per share increase
4 sarnings per sh;re,decrease
5 dividend tncreqse
6 dividend decrease
7 increase in Ieverage
8 reduction\!p leverage .
9 favourable thformation
10 unfavourable{infornation

¥
11 neutra} informat{op




v
- ijt = beta s§ift dummy variables for announcement of event
type k relating to security j6
k = 1 rating increase

k = 2 rating reduction

k = 3 increase in leverage

k = 4 decrease in leverage B

ijt = alpha shift dummy variable for announcemént of event
type p relating to security j

p=1 rati&dnc-rease ’

p = 2 rating reduction

The coefficients on the beta shift dummy variables and
residual dummy variablés are used to measure shifts in beta and in
price respectively.7 A dummy residual variable is equal to one for

the date for publication in the Wall Street Journal, one for day

before and zero otherw;se.' Moody's and Standard and Poor's usually
announce rating changes at 10:30 a.m. or 2:00 p.m. on the business day

before publication in the Wall Street Joutngl. Occasionally

announcements are made after the New York Stock Exchange closes. Thus

the dates of new 1nformat;bn must also include the day of publication.
| As the precise timing of the issuance of other firm-specific

information could also not be estabiished, the other residual bl

dumny variables were set equal to one for the day of and the day

before publication in the Wall Strest Journal Index. The use of these
residual dummy variables assumes that the market has semi-strong form

efficiency. Semi-strong form;efficiency is



D
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substantiated by the studies of Fama, Fisher, Jensen and Roll
(1969), Waud (1970) and Scholes (1972) and White and Lusztig
{1980). The model also as;umes that the impact of each variable
is homogenous across securities and over time.

The alpha shift variasbles for rating upgrades and downgrades
was included to capture the impact of changes in the alpha
coefficient of the market model. The variable Fook the value zero
up to the day of publication and. one thereafter. Because no |
impact is expected, coefficiengs of these variables significantly
different from z;ro.will weaken conclusions drawn from the model.

The pooled‘cross~section time series modaed ipploys the variable
(4, + b, In (1 + Rmt)] which represents the return generated by the

3 3

market model. For each rdting change, a4, and b  were estimated using

J J

the. market model with returns on the 240 trading‘;;ys from the 300th
to'6ls£ observation before ﬁhg announcement date. Any observations

prior to a previous-ratin& change were eliminated and a minimum of 60

observations was required to estimate a,6 + .
4 3 V%
In order to select thirty days as the number of daily observa-

tions before and after each rating c¢hange required to estimate the
w—f
pooled cross-sectjion time series model, severdl criteria were used.

First, mo;t of the c;ntemporaneous events were concentrated in the
month and a half before-and after a rating change. In addition, a
sufficient number of observations was needed to reduce estimation
error. . ) . »

In the absence of any company-specific.information-and measure-
ment error, the value of the coefficien; 61 should be‘oﬁe for all

securities. An alternative formulation for the pooled cross-section

time series model would be to have separate intercept and market
v ]
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variables for each security. This alternative formulation would

improve the percentage of variance explained but would sharply

-~

increase the number of coefficients to'be estimated and thus reddte

the degrees of freedom. This loss of efficiency because of the
reduction in degrees of freedom outweighs the incraased per;entage of
variance explained in choosing the model with more variables.

Weighted least squares’we: selected as :h; method to estimate the
coefficients of the model. As Thiel {1971) discusses, the'technique\
is employed where the variances of ihe.residuals of the model across
observations are different but there 18 no cross correlation. |
Previous research by Schwartz and Whitcomb ﬁ1977) indicates thae
residual variances across securifies differ and that autocorrelation
is present ig market model residuals. However, the unc:::;iati of the
source of autocorrelation has meant that alternative methods of '
estimation which assume autocorrelation such as Cochrane-Orcutt have

not improved upon those that do not. Because the vast-m‘jérity'df

rating changes in this study occurred at different dates, any

contemporaneous cérrelation will have little impact.

In order to use weighted least squares, an estimation of thg
standard error of the market model residuals for each stock is
required. These stanQetd errors were estimated usfng the same

observations naodod.to estimate 4, .and bj for each rating change.

] _
Each variable for a rating chanje was then divided by the estimate of
the standard deviation of the residuals of°the security's market v
model.

&



ITT. DATA

Rating changes by Moody's for the period January 1, 1970 through

December, 1984 and by Standard and Poor's betweem January 1, 1970 and

PVecomber 31, 1977 were selected on the basis of the following

qtiteriaa:

i)

i1)

i11)

iv)

: rtﬁiow for a possible rating changs.

the rating change was published in the Wall Street
Journal

the daily returns of the firms were recorded by the
Center for Research in Security Prices at'the
University of Chicago for a minimum of_ 300 days prior
to the day of publication

the firm had no rating changes Apno;nced in the Wall

Street Journa] in the period prior to the rating

change over which the parameters of £Le market model
were estimated:

the firm was not previously announced as being under
9

-

Sipee re were few rating changes prior to January 1, 1970,
8 anges p

that day was chq;cn as the starting dpte.' A chronological listjing of’

’ the annduhcesents of rating changes is presented in Appendix II.A,

r

Table II'Al. Usually all rated securities of a couﬁany are affected

by a rating change. Thus, although the majority of securities whose

ratings were changed were bonds and preferred shares, ratings changes

L ]

for commercial paper were included, as listed in Appendix II.A, Table

L

IT.A2, TI.A3 and II.A4.

19



19

. the announcement of new debt or equity. Any digressions from these

14

The daily return on the market, R‘t, was obtained froe the total -
return on the Standard and Poor's Index contained on the Daily Price

Relative Tape of the Center for Research in Security Prices. The Wall

S{reet Journal Index was examined for the thirty days before, day of

and t#irty days after each rating change and any firm-specific events
identified were classified into the previously outlined categories.
Because ;o models of the formation of expgétations have been widely
accepted, naive random-walk models wege assumed. Consequently, the
dividend per share expected next pe;iod is equal tc that of this

period; the eatnihgs per share expected in this next quarter is equal

to earnings per share of the same quarter last year. The current &

degree of corporate leverage is assumed to be the expectation before

expectations from announcements were considered new information and
were modeled accordingly; otherwise the announcements were not

incorporated. T . ’ ”

. ’ - 9

IV _RESULTS
’
I 4
The first line of Table II.1 illustrates the coefficients of the

model after estimation by weighted least -quaro-: The hypothesis that
the announcement of rating downgrades and upgrades will not affect
systematic risk is rejected. The coefficients of both beta shift
variables for rating changes are significant but the rating increase
coefficient is of the opposite sign to tMgt expected. Becsuse all the

beta shift variables and-the naékot factor variables are composed of




.
————

+

the same market returns, sulticollinearity msay present difficulties.
In order to measure the impact of multicollinearity, a regression

which constrains the value of the coefficient 61 to be equal to its

theoretical value of one was estil;tod. The results of this

-

- constrainod regression are shown in line two. The fact that the

coefficients of the rating increase and fating reduction beta shift
'variables became insignificant is an indication of multicallinearity.
Consoqudntly, all subsequ;nt analyses ussd constrained regressioms.
Be;:;;:\?hq\coefficitnt of the beta shift variable was insignifi-
cant, further anaiysis was performed to investigate whether the
insignificance " a result of the estimation techniques esmployed
- rather thenm the underlying economics. The Pinches and S;ngleton
‘sg;h65//;s replicated on ‘the sample of rating changes for monthly data

and sipilar patterns of cumulative residhala resulted. All‘bgtas

sstimated over the thirty-six months after the rating changes were

.-

regressed onto betas estimated over the months from forty-two to seven
months prior to the rating announce-ont and a dummy variable set equal
to on3 for a rating decrease and zero for rating 1ncreases If rating
docrcasos cause upward shifts in systepatic risk whila rating
increases produce downward ahiftl,'; significantly éositive

coefficient on the dumwy variable is expected. Tables I1.2 and II.3

ahow:tho coafficients of the dusmy variasbles for ssmples of rating
changes including” and excluding leverage shifts. When all rnging
shifts were sxamined, the coefficieant of the dummy varialle was
significantly po‘itivo at a ten percent level of significance. '
However, when the ;ntidj changes witﬁ leverage shifts were .removed,

/ .0
‘the hypothesis could not be rejected. < -




ry ' . -

A regression, similar to that using monthly data, of 496 bot;s
calcglated from returns on days +60 to +240 onto betas calculated from
returns on days -239 to -60 was performed (see Table I11.4). “Fhe dusay
variable was not significantly different from zeroc at a ten per cent -
level of significance. Excluding the rating changes with shifts in
leverage did not alter the results. Consequentlé the daily and
montply reaults substantlate each other. o

Both lines 1 and 2 of Table II.1 indicate the coefficient ;f the
rating reduction residual dummy variable is negativVe and statistically
significant at the one percent level.ip The coeffigienc of the rating
increase residual dummy variable is not significantly different froe
zero at aeven a ten percent level of significance. These asymmetric
results are consistent with those of Holthausen and Leftwich (1986) -
and the arguments outlined earlier.

This asymmetry also appears in the toefficient of thq other
residual dummy variables which all have the corfect expected sign and
t-sthtistics significant at least at the ten percen£ levél. The
coafficienf of the e’'p.s. decrease variable has three times the
absolute magnitude of that of the e.p.s. increase variaéle, while the

coefficient of the increa;} in equity variable has ;1n01t three times

the abs;lute magnitude of that of the~1ncrease 19 debt v’riablo. The
cosefficient of the posi?ive information variabls has only one-sixth
the Fbaolute_pagnitude of that of the negative information variabla.
Only the absolute value of the coefficient of the dividend decrease
variaSle is not substantially greater than that of the dividend

increasa variable. As expected, the cosfficient of the neutral \

information variable is insignificant.:

r
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The coefficients of the alpha shift variable are not significant-
ly different from zero at the ten percent level of significarnce on
line 1 of Table II.1. Consequently, the changes in the market model

after rating upgrades or downgrades did not include shifts in the

-

iﬁte}capt coefficient.

The method used to produce results for the first two lines L 3
Table II.] assumes that the amount of news is homogenous across all
rating changes regardless of the number of grades the rating was

changed. Holthausen and Leftwich (1986) provide evidénce that the

)

number of grades shifted is an importsnt factor. Appendix I1[.A, -Table

I1.A2, T1.A3 and 11.A4 outline the distrtbution of the shifts.
[ ]

Standard and Poor's uses pluses and minuses to make their ratings more
precise within each category below AAA and CCC; Moody's began doing
litewise with numerical subclassifications in May 1982, Consequently,
a one-category change under the old Moody's rating system_for this
range of ratings was.given three times the value of a Standard and
Poor's and more recent ﬁsbdy's change. As line ‘three illustrates,
when the residual dummy variables are weighted in this way, the

magnitude of their coefficient falls,ll The same weighting scheme is

applied to the other regressions. )
Bacause & high percentage of the rating shifts are accompanied by
chﬁnges in leverage, multicollinearity may arise from including both
the rating shift amd leverage change variables. Approximately forty
pexcent of the announcements of rating changes have news of changes in
leverage in the surrounding sixty days. ﬁowever, as line four shows,
constraining the leverage change variables to be zero does nPt affect

the coefficients of either the rating change beta shift(or dummy

residual variables. ,



Researchers éuch as Scholes and Hilliaps (1977) have illustrated

how non-synchronous data leads to autocorrelation and biased beta
estimates. To eva e the effect of non-;yuchronous data on the
results of th;s-;tudy, rating ;hangos with no other firm-specific ¢
tontemporanecus information in the.éhi:tyuday; before, day of and .C
thirty days follouing were eliminated. This method assumes that
thin-{rading and a lack of published announcements regarding the .
common shares are positively reiated. As the results g}:line five are
virtually unchanged from line three, non-synchronous data has had
little 1upact.12

To evaluate the stationarity of the pcoled cross-section time
‘series>dbdel; the rating changes were divided into two gr&hps. The
coafficients for these two groups are reportéd in lines six and seven.
As the F-statistic calculated with the sum of squared errors of
.regressiona reported in Iines threg, six and seven 13'1.03 and the
critical value of F(18,=) at €h; five percent level is 1,60, one
cu;not reject the null hypothes“ of stationarity of thas .nbdel.
holtéausen and Leftwich (1986) contend that the advent of new
competition made the rating agencies provide more timely information
subsequent to December 31, 1980. The rating.changes before and after
this date were examined separately. The coefficiants of the dummy
residual variables for rating changes for the period subsequent to
December 1980 were higher in absolute value than those messured

\

before. However, an F-test across the two samples could not rojogt

the hypothesis of stationarity of the model. .
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Y CONCLUSIONS

* This paper uses & pooled cross-section time series model to mea-

.

sure the capital market impacts of security rating changes. Th#s
approach permits tests of signifigance of rating changes not gnl§ in
cne-time shifts ip price but also in shifts in systematic risks.

Furthermore, it removes the effects of confounding events on and
1]

around the dates of the rating changes.

The null hypothesis that the level of systematic ristkwas un-
changed before and after the rating changes caﬂnot be rejected froam.
our o*a-ination of daily and sonthly data. The null hypothesis that

there are no one-time price effects for rating reductions c;n be

rejected at a one percent confidence level, while for rating increases

-

. the null hypothesis cannot be rejected even at a ten percent -

confidence level. This asymmetric pattern which was similar to that
of three of the four other pairs of positive/negative residual dummy
variables lupportacthe‘argunant that companies ‘are reluctant to

release unfavourable information.

ro f; o

N
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Table II.2

REGRESSION OF POST-RATING CHANGE BETAS

ONM PRE-RATING CHANGE BETAS

(Monthly Data)

— - Model: (Post §) = &, + 8, (Pre 8) + 8¢

where C = 0 for
1 for

Parameters:"* ‘

0.35S 0.438 0.100
(0.084) (0.063) (0.064)

- . Adjusted R? = 0.13
Number of rating increases 88

L]
(W]
[

Number of rating docroasps .

- Total

I |

d -

7 )

* gtandard errors in brackets

rating increase
rating reduction

<
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Table I1I.4

REGRESSION OF POST-RATING CHANGE BETAS
ON PRE-RATING CHANGE BETAS

(Daily Data)*

Model: (Post B) = g * 9 (Pre 8) + OZC

where C = 0 for rating increases
= 1 for rating decreases

Parameters: ** ’
°0 °1 92
0.361 0.589 -0.051
(0.044) (0.037) (0.037)
Adjusted R% = 0.34 .
Number of rating increases 164
Number of rating decreases 332
Total *** 496
¥
o The risulta excluding all rating changes with
contemporaneous leverage shifts are similar to
those above.
* Standard errors in brackets. .
ol ‘'The number of rating changes analyzed exceeds the number
in the pooled cross-section time series analysis -

because rating changes with recent prior shifts were
not excluded.
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NOTES

For summary of evidence, see Chapter 10, pp. 317-353, "Financial
Theory and Corporate Policy', Thomas E. Copeland, J. Fred Weston.

If there i{s a negative correlation between the earnmings of a com-
pany and the return of the market, then & negative relationship
between earnings variability and a firm's systematic risk
follows. Thus, lower earnings variability will lead to both a
higher rating and a higher beta. However, bacause earnings of a
company and of the market are most often positively correlated,
this paper assumes that earnings variability and systematic risk
are positively related.

This analysis assumes that a rating change will affect prices
principally through a shift in the mean of the expected cash
flows of the firm. The prices of the shares could also be
affected by a change in the variability of the cash flows of the
firm. Option pricing theory indicates that the increase in
variability of the firm, ceteris paribus, raises the value of
equity and reduces the value of debt. As higher variability of
expected cash flows, ceteris paribus, is signalled by rating
increases on debt, the positive impact on equity is opposite to
that hypothesized. However, higher covariability of cash flows
with the market usually accompanies higher variability of cash
flows. Thus, the systematic risk of the common equity will rise.
This higher systematic risk will require that investors discount
expascted cash flows at a higher rate and thus the price of the
shares will be adversely affaected. This negative impact should
offset the positive reaction to increased variability of cash
flows.

Although he did not control for the effect of contemporanaous
events, Glascock (1984) found similar results with his analysis
of daily market model residuals.

Most announcements of changes in corporate personnel were hypo-
thesized to be routine and not incorporated in the model.

Beta shift variables for annquncements of changes in dividends
per share were used as proxiss for announcements of increases and
decreases in payout. However, the coefficients of these
variables were found to be insignificant and not included in the
model reported in Table II. 1.

The distribution of residuals of the market model using daily
data tends to be fat-tailed rather than normal. Consequently,
the measures of statistical significance of the coefficients must
come under scrutiny. Yet evidence provided by Box and Anderson
(1955), Hotelling (1961) and Kendall and Stuart (1973) indicates
that tests of means are robust even when distributions are not
normal. Simulations by MacBeth (1975) showed that this was true
for samples as small as 30 observations and thus the tests of
coefficients reported herein should be robust.
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10

11

12

Rating changes by Standard and Poor's could not be obtained for
the period after December 31, 1977.

The rating agencies began to publish lists of companies whose
securities were under scrutiny for possible rating revision.
Standard and Poor's first published "Creditweek" on November 9,
1981 and Hoody s began to issue press releases titled ''Corporate

Uatchlist recently.

The equation was also estimated where the dummy variables for
rating changes were non-zero for the days surrounding the dsy of
and day befere announcement in the Wall Street Journal. The
residual dusmy variable for the two days after the anncuncement
was insignificantly different from zero. However, the residual
dummy variable for the second and third days before the
announcement of a rating decreasse was significantly different
from zeroc at a five percent level. One explanation would be a
two-day delay in publication of a few rating changes announced by
rating agencies such as those that Stickel (1986) reported.
Another explanation could be that the market anticipated the

rating changs tc some extent.

For rating changes affecting multiple securities of a company,
the average magnitude of the changes were used as a metric.

Another test was performed to measure ‘the effect of
nonsyachronous data. The Center for Research in Security Prices
records days of no trades as zeroces on the returns files.
Although these are indistinguishable from days of zero returns,
securities with a high‘percentage of zero returhs are likely
those with a lot of nonsynchronous trading. Thus, the regression
was run on a smaller set of securities all of which had to have
at least 75% of the observations in calculating both the market
mode]l parameters and the pooled cross-section model gs non-zero
entries. The regrassion rekults were similar to those in line 3.
Note that all regressions in Table II.1 required that at least
50% of the observationa in calculating the market model
parameters neither be zero nor missing.
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Year

1970
1971
1972
1973
1974
197S
1976
1977
1978
1979
1980
1981
1982
1983
1984

TOTAL

Appendix II.A

Table II.Al

DISTRIBUTION OF RATING CHANGES THROUGH TIME

Increases - Decreases

Q 2
1 2
1 )
l [
0 7
16 19
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Q 23
7 81
14 60
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CHAPTER I11

Bank Fajilures

I. Introduction

The purpose of this chapter is to study how the announcement of
difficulties at three Ontario trust companies in 1983 and two Alherta
Schedule A chartered banks %n 1985, as well as the news of the ensuing
runs on deposits at other chartered banks, affected the price and
systematic risk of common shares of non-distressed financial
institutions 1 Studies of American bank failures by Pettway (1980)
and Aharony and Swar¥y (1983) indicate that a contagioug reaction among
common shareholders of non-éistressed banks to news of such events
occurs only where the annouricements of distress reveal problems shared
by other banks or by the whole banking system.2 For example, the
anncuncement of difficulties of the Franklin National Bank from

~

foreign exchange losses affected other large'meney-centra banks with
similar'exposure to such losses. On the other hand, fatlures of U.S.
banks resulting from managerial fraud did not affect other banks
because they were considered by investors as firm-specific problems

In Canada during recent years, there has been consideraple debate
as to whether the problems of the failed Canadian financ¢ial
institutions were isol;ted to them. The debate has taken on special
significance because evidence of industry-wide problems has motivated
the recommendation of new government regﬁiation by the Dupreé (1985)

and Estey (1985) inquiries. The Dupré Report (1985) in analyzing the

reasons for the "Trust Company" affair, cited the lack of regulation
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of the banks had 8 higher level of exposure One would ewpect that

the contagious effects of ﬁncreqsed systematlc risk and ‘lower price-

would differ between these two sets of banks. Lt

~

Secomnd, the bailout and subseaquent runs at the CCB, the Northtland '

Bank, Mercant:ile Bank, Coﬁtinental Bank and the Bank of British

] .
CTolumbia ' drew attention to the exposure of banks of lower than average

security ratings, “especially those which relied heavily on wholesale

deposits Most wholesala deposits exceed the $60,000 insurance limit

for deposits 1in trist companies and chartered banks in Canada ' In
times of increased uncertainty such as that following the CCB'bnilout.
uninsured depositors tend to transfer funds from banks of lower
ratings to financial instifutions of higher ratings “ This "flight to
quality” forces the affeected in{fitution; to rely on special liquidity
assistance from stronger banks or Canada's central bg;k. the Bani of

Canada. These banks are then placed in a& vulperable positfon where®

*
they could be forced to ligquidate assets or be merged on terms

—

unfavourable to the shareholders. Thus, expected bankruptcy cgets
would increase and the price of the shares of the lower ratad banks

would fall. : B '

Table [11.2 shows that the banks, at the time of the CCB bailout

fell ipto ratings of two classes *- tthe with debentures rated balgw . -

-
1

A and commarcial paper rated below Rl low and those with more highly
rated securities. The lower rated banks were‘fhc Bank of British
Columbia, Canadian Commercial Bank, Continental Bﬁnk and Mercantile -

Bank. Furthermore, the CCB, Continental Bank, and the Mercantile Bank
- s

-

had only 15 percent or less ofctheir liabilitles in the form of tﬁ%

-~

o~




to control self-dealing between trust companies and their jPrsonal and
corporate owners as an industry-éide problem. The Estey égﬁort (1986)
contended weaknesses in the regulatory, agcounting'and auditing
methods affehting all chartered banks led to the demise of the
Canadian Commercial Bank (CCB) and Northland Bank. On the other hand,
both trust‘comﬁaﬁy and banking industry representatives claim that the
major causes of difficulties of the fsiled institutions were not
widespread, thus these-;epresentatives céhcaude that many 6; the
regulatory reforms recommended in these government reports are
unwarranted.3 R .

3 -
In order to test for ‘a contagious reaction across financial
+

institutions upon news of distress, a pooled cgoss:section time series
model was employed. Pooled cross-section time series analysis offaers

more efficient parametric estimates than do tha techniques used.in

’
earlier studies of bank failures.

The results from the anal§sis in&icnte that contagion effects
\

were present in both the "Trust Company” affair and the Alberta banks
crists. The common share pri;es of other trusg companies decreased
when the involvement of three Ontagio trust companies in a highly
questionnable non-arms length branéacéion was revealed and later when
tﬁeir takeover by the\Ontario ngernment was ;nnounced. Upen
announcement of the bajilout of the CCB, the price o% common shares of
the non-distressed Schedule A chartered banks fell. At the same Eime,
the systematic risk of banks with significant exposure to the oil and

gss‘sector increased as the CCB bailout revealed the extent of

diff{culties in that sector. News of runs on deposits reduced the




common share prices of Canada's lowetr rated banks because these banks
were prone to a "flight to quality" reaction among depositors.

The paper is divided into 61:( sections. Section 1l develops
compet ing hypotheses about the impact of announcements of distress on
the prices and systematic risk of common shares of trust companies and
banks. Section III describes the method of pooled cross-section time
series. The ;ime series data analyzed in our study are described in
Section IV, while Section V reports the empirical results.

Conclusions are presented in the final section.

I1. News of Distress and Effect on Price and Systematic Risk

When difficulty at a bank or trust company is announced, the
shareholders of other financial institutions will chang; their
eXp:Ltations if new information relégant Lo their securities ‘as been
revealed. The extent of the effect depends on how symptomatic the
problems of the failed institution were of others. The 'difficulties
could relate only to financial institutions with charac{eristica
similar to those of the failed ones or could be so pervasive that the .
whole banking or trust company industry is affected. The following

section reviews the "Trust Company” Affair and Alberta bank failures

and develops hypotheses to be tested.

The "Trust Company” Affair .

As the chronology in Appendix III.A {illustrates, in late 1982
three Ontarjo trust companies were reported to be financing the
purchase of 11,000 Toronto apartments at a price of $500 million by a
series of nqrhered companies of undisclosed ownership. The security
of the trust company financing was widely questionned because a few

days earlier the &partuents were phrchaasd for $275 million by a

- - - -
o —

o



private company, Greymac Credit, whose ownership was tlosely connected
to that of the trust companies. Greymac Credit reascld the apartments
to another related company, Kilderton Investments which in turn sold
them to the numbered cempanies for a considerable prof?i Because the

mortgages provided by the trust companies appeasred to exceed the

legislated maximum percentage of 75% of the market value of real

estate ssiured. the prévincial government of Ontariof took c;er the
trust companies in Jsnuary 1983.

The susceptibility of all trust companies to problems from
self-deaiing vas highlighted by fhe announcements of the "Trust
Company"” affair. Common shdreholders of most phglicly traded trust
companies in Canada were poténtially subject to self-dealing from
shareholders holding significant blocks of shares. Higher

expeciations of self-dealing would reduce expacted cash flows because

-

shareholders would expect greater misappropriation of firm assets and
more difficulty in attracting deposits because of the unfavourable

publicity. Based on this logic, the events are contagious; that is,

upon announcement of these events, the price of the shares of the

i

non-distsessed trust companies would decrease. On the other hand,
. . k]

shareholders of the other trust companies may have viewad the "Trust
' -

‘Company" affair as an isolated event attributable to the suspect
activities of 8 particular set of managers and odntrolling

shareholders. Consequently, their expectations of the leve! of
’ L}
self-dealing among the other trust companies would be unchanged and no
[ 4

adverse reaction of the depositing public would be anticipated. Thus,

the nul hypothesis is that 'the events are firm-specific and there is

no informatjion content with respact to the change in share prices of

- -
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the non-distressed trust companies in the anncuncement of the "Trust
' s J
Company affair.

The Alberta Bank Failures

-

In March 1982. the federal government, province of Alberta and
the six largest Canadian ch;rtered banks provided $225 million in
financiél aid to the Canadian Commercial Bank (CCB) headquartered in
Edmonton, Alberta. 'Despite this assistance and the use of a massive
line of credit from the Bank of Canada, the CCB and soon ;fter another
regional but smaller benk, the Northland Bank,.experienced widely
hublicized runs on their deposits in the Spring and Sﬁmmer of 1985.

On September 1, 1985, the federal government closed these institutions
but gave assurances that uninsured depositors would be compensated
through specfal proposed legislation. In the ensuing months, as
Appendix A;zhtgplcles, several smaller Schedule A banks expétienced
Tuns on d;posits.

W

The bailout of the Canadian Commercial Bank (CCB) in March 1985
is crgued'to have had a oon&eg&eaé—eéfect because it revealed new
information about the extent of probl;hs shared by other Schedule A
chartered banks in Canada. First, the bailout showed how poor was the
quality of loans to the oil and gas industry of Western Canada. If
this information was new, exp;ct-d casle flows of banke with portfolios
of losns concentrated in these sectors would decrease and their comwmon
share prices would fall. Furthermore, systematic risk would Ancrease

because loans to these sectors would be perceived as more suséeptible

\

to economic downturn. The exposure of the banks to these areas is

-
.

fllustrated in Table III.1. The National Bank and the Bank of Nava

Scotias had minimal exposure to the oil a&ﬁ gasiindnstty'whil& the rest

» .
Y ’ . \ C
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. S
of the banks had s higher level of exposure. Une would ewpect that
1 .

the contagious effects oflincrqued';isteuthC risk and“lower price

would differ between these two sets of banks. e -

-~

Second, the bailout and subsequent runs &t the CCB, the Northtand '

.

Bank, Mercantile Bank, Continental Bank and the Bank of British
‘ Yy

Columbia'drew attention to the exposure of banks of lower than average

« security ratings, -especially those which relied. ‘heavily on wholesale .

deposits. Most wholesale deposits exceed the $60,000 i{nsurance limit

L

for deposits in trust compan}es and chartered bsnks in CAnada.. In

times of incressed uncertainty such as that following the CCB'Sailout,
. uninsured depositors tend to’transfer funds from banks of lower

ratings to Efnanélal instifutfons .of higher ratings.“ This "flight to

quality" forces the affeected institutions to rely on special liquidity
~

assistance from stronger banks or Canada's central bJ;k, the Bank of

Canada. These banks are then placed in a vulpersble p&;siclon where’

L

they could be forced to liquidate assets orrbe merged on terms
Lunfa.vburable to the shareholders. Thus, expot;tcd bankruptcy'ztts } e
would increase and the price of the_share; of the lower ratné banks AN
would fall. o | - ' K
iy . Table [I1.2 shows that the banks, at the time D1:;‘1' the CCB bailout

© .fell into ratings of two classes *- those with debentures rated belgw . - |

- .
»

A and commarcial paper rated below Rl low and those with more highly

-

rated securities. The lower rated banks wgre"thc Bank of British

Columbia., Canadian Cometcial Bank, (fontinenta_l B\nk and Hetcantile' Ce
Bank. Furthermore, the CCB, Continental Baﬁk.. snd the Mercantile Bank * o
. - &

-

had '8nly 15 percent or léss ofctheir liabitifles in the form of t!m"c

' . . ) - —
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relativgly:ltable deposits of individuals versus an average of 33
percent for the other Schedule A banks as at March 198S.

The widé divergence between what the financial statements and

3

bond tatlng agencies reported on the condition of the CCB and its
actual state of affairs drew the ef?ectivenes; of bank auditors,
examiners and security rating agencies into serious éuestion.
lmmediately after the CCB bailout Jas announced, a Canadian security

rating agency, the Do-inipn'Bond Rating Service lowered its ratings on

GCB's debentures from BBB to CC and on CCB'S commercial paper from R2
high to R2 widdlie. T&he downgrading ;uggeats that the market was not

sware of the problems Qf the CCB because of imperfections in the
b}

exi-lnation process; the revelation of the extent of the 1nperféctions
could Jead investors to question the credibility of éxaminations of

other banks. Investors could conclude that other bapks were in worse

- -

A . . ‘.
condition than examinations xevealed and decreases in price and

incgeases in systematic risk would follow. This type of contagion

would affect all bank shares equally. o .

- lt shoyld be, stressed that tho presence of any of these types of
cont.gion effects requlros that new infor-aticn be rov‘aled by the
pvdnts " As’ the publicly traded baﬁkl were widely st%died by financial

Anllyttl over the periods there is -crig.;o the argument that the
L7 —

2 ‘ ’ - N -~
!nfot-us}on.about industry-wide prpblo-a wvas a};anix 1qpo&ndcd in the.

common sharé prices and that no contagion sffects will be obso;ved.

' It chtn..n in thctprlco of the non-ﬁailod bank stocks at the time
of the CCB bailout in Haxch 1985 and the collipa. 1n,8eptenbor 1985
are idcatifiod _they will "be lxa-inod for: tho three potonttal sources

of ccntﬁgion effects -- sharod Western Ccnldian exposuto, the "flight

3
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-monitbring and regulatory>systes was the .cause of contagion, ;he price

to quality” and loss of confidence in the monitoring and regulatary
system. Im order to distimguish among the three different soucces,

the banks will be divided into tﬁige groups:

Grodp 1: Banks with low nd with heavy'exposure to Western /

-

' ,Canada. Exposure to Western Canada’s problems will be
measured by the percentage.of a bank's assets in the oil and
. gas sector. The Bank cf British Columbia, Continental Bank

and Mercantile Bank belong to this group.

. - . L

Group 2+ Banks with high ratings and hé&vy exposure to Western
Canada. Included in this group are the Bankeof Montreal,

Canadian Imperial Bank of Commerce, Royal Bank and

.
*

Toronto-Dominion Bank. J -

Group 3: Bartkg with high ratings and minimal exposure to Western

' Canada. In this group are the Bank of'Nowve Scotia and

. Natfonal Bank. .-

i
. -

: . ; . )
1f shared Western Canadian exposure was a major source of

»

cqptaiion, then th% price ¢ffects on grohps 2 and 3 would differf_ 1f

]

low sed i;y ratings contributed to coﬁtagjon then th; price effects

on groups 1 and 2 would differ.: If the loss of confidence in-the

. [
- .

effects would be significanily different from Zero and esqual across: - N
alligroups. If there were no_contagion effects the price effect would
not significantly differ from zero. ' $ . : :

4 . L M o
- 2

Ordering the ﬂxggtheges = i

<

In testing fhe equality o{ these price’ effects across groups, . *

hypsthesea sust be established and ordered in terms of incressing the

number of bank§~for which the effects are set to be squal. That {s,

. ¢
a R

4 \




the fi{at hypoth;ses is be that banks withih group 2 all experienced
the same percentage change and that banks within group 3 also had
| equal changes.“ If neither of the hypotheses are rejected, then the
- next hypothesis will be that banks of group 2 had a percentaga change . //r
‘equal o those of banks of group 3. Testing in order of increased .
restricﬁivgn#Ss of the equal{ty of the.coefficiengs allows successive

test statistics to be independent (Marvey 1981, pp 184-185). Exhibit -

IIl.1 outlines the order df hypotheses,which‘will be tested to examine
the effect on common s:éck‘pqt;n of the non-failed banks at the time

of the CCB bailout and jits September 1, 1985 collapse.

» A
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Changes in systematic risk of the common shares of the non-failed

" banks at the time of the CCB bailout and collapse are hypothesized to

srise from both the signal of greater expésuge to Western Canada's.
problems and the loss of confidence in the regulatory and monitoring
system. Coﬁsequently, the series of hypotheses feeded to analyze the
effect on systematic risk is be similar to that shown in Exhibit 1 fo;
price except that banks are not segregated by security rating.

The initial announcement of & run on deposifs at the CCB,
Northland Bank, Mercantile Bank, Continental Bank and Bank of British
Columbia were potentially signals 9f the "flight to quality” reaction
of deposftors. In order to test fét-coqtaglon eféects from these
sfgnals, the followiﬁg'hypqtheses are axamined for each announcement of
distress:

1. The one-time percentage'chhnges in the prices of the common shares
of non-failed highly rated ;ang-are equ;l.
2. The one-time petcentag; changes in ihg priées of the c;gmon shares

of non;§ailed lower  rated banks are equal. i

Tf the first two hypotheses are not rejected tth the hypothesis
that the changes in tLe price of the shares of the high and low rated

banks are equal uill_be-tssttd. 'If either of the first two hypotheses

‘are rejected, then ?o;.oach”co-non stock;‘the hypotheses that the .

bcrcenéa;o changes Jin price are not significantly different from zero
will be tested.. ¥
I11I.. METHOD :

The hypotheses regarding one-period shifts in price and changes in

systematic risk were tested by pooled cross-sectign time series models.’
, ) raLe > on ,

The models explaih common stock returns of non-distressed financial



Institutions over the pe;iod surrounding the announcements of the
"Trust Company" affair and Alberta bank failares by adding residual
dummy and beta shift variables to the market model. Residual dumsy
variables detecﬁ one-period percentage shifts in price by identifying
market model residuals.sign%ficantly different from zero in a
particﬁlar time perjod. Residual dummy variables have value one for
the day of and day before the date of newspaper publication of the
gvent>and zero ;t other times. The time of the initial annouhcement is
uncertain because the time of cut-off for newspaper publication differs
from the closing time of the exchange. Shift variables measured
changes in beta and have valug zero for -the days prior to the day
before the announcement and one thereafter. To i1lustrate the m&del,
consider 'a series of N, non-failad bank or trust company stocks over a
T-day period during which there is announcement of distress in day t*:

-*

r =a, ¥#b, r +a.C + 6D + e

co e T Ty Tae T Tae T 00 = 14N

3e;
t=1,...,T

where: -

rjt is the natural logarithm of one plus the total rate of return

on the jth'bank or trust company stock in day t

Toe {s the natural logar;thn of one plus the total rate of return
L]

on the market. in day t

8, is the intetcept'coefficiept of bank or trust company stock j

3

bj is the beta of bank or trust company stock J

th is the beta shift dummy variable for bank or trust company

stock j'ngnounce-cnt of distress

—

Djt_is the residu:l dusmy variable for bank or trust compaay stock

- ° i \‘




w,

*

-

J ennouncement of distress
a is the dummy variable coefficient to capture day t* ghift

J
in beta for bank or trust company stock }J

6) is the dummy variable coefficient to capture day t* shift in
price for bank or trust company stock j
The hypotheses outlined in the previous section were tested by
evaluating the equality of dummy variable coefficients across common

stocks of financial institutions in the order of increasing

restrictiveness. For example:

1. ) : S The‘one-period percentage shifts in price with the news

of the distress are not significantly different across

the common stocks of the financial institutions,

61 = 62 = ... = én
2. Ho : Tbe shifts in beta with the news of ‘the distress
are not significantly different across the common
stocks of the financial institutions,
8, =6, = ... =a .
3. "o ¢ The one-period percentage shifts in price with the news

of the distress are not significantly different
from zero, .

. 6. =8 = .. . =8 =0 - -
n

-
s

(S

o -



T-statistics were used to test linear restrictions on sinélé‘
coefficignts, while the likelihood ratio test (LRT) examined the

effects of multiple‘iinear restrictions on the model.s

—— - -_ -

The pooled cross-section;tjm; ser}es mode]l employed an iterative
Zellner method of estimation. The procedure first estimated a set of
equations using ordinary least sqiares. fhe covarian;o matrix of
rgsiduals from these equations were then estimated and used to obtain
a generalized least squares (GLS) estimator of the coefficients. )
These last two step; were interated until convergence was reached. 1
was notea that under ihe market model the ord@nary least squares
residuals of the bénk stocks were significantly correlated, espeiially
among the five largest chartered banks.6 The significance of this
ctontemporaneous correlation outweighed estimation error ‘as a
consideration in choosing GLS over ordinary least squares (0OLS). The
pooled cross-section time series method was aslso employed rather than
separaté¢ OLS regressions because under the bypotheses tested, the
suspected impacts werd common across/securities and thus the number of

SN
parameters to be estimated could be reduced.

TN

IV. DATA

Datly individudl common stock and market returns Over the period

January 3, 1984 to April 30, 1986 were obtained from the University of

Western Ontario data base of Canadfan securities to examine the.effect
oflt£e March 1685 CCB bailout. The daily return on the -arkot'waa
calcu1a£ed from the closing total return index of the Toronto Stock
Exchange (T.S.E.) 300 Composite. The T.S.E. 300 Composite index is

weighted by each Iisted company's value of outstanding shares which

-



are not part of.con;rol blocks of over 20 percent of ouéstanding
shares. Of the twelve Schedule A chartered banks that remained after
the CCB and Northland failed, gnly the three smallest banks weée not
included in the Canadian securities data base for thg period under
study.

In order to measure the extent of contagion from the '"Trust
Coméany" sffair of January 1983, a similar model was extimated using

data for the éight trust companies which were continuously listed over

the period November 3, 1981 through Ha? 2, 1984, Returns of

securities for days when there were no trades were reéorded as gero
returns. However, &ll the chartered banks and most of the trust
companies had very few days with no trades. In the case of three
trust cpnpanies, there wers a large percentage of days with no trades.

The analysis was perforggd excluding these sacurities and no

significant difference in results was noted. .

V. RESULTS * - ‘

Trust Company Affair

The results of Table-III.3 indfcate that the non-failed trust

conpanies.wet; affected by the anhouncements of the events of the

"Trust Company” Affair.’ The announcements of the questionable
apartment sale and financing and of the provincial gevernment takeover
had adverse fmpacts on the share prices of the eight publicly traded

trust companies exa-inod.a This suggests that the common shareholders -

of the eight trust oompanies rcvfacd their expectations &f future cash °

flows because of their insc-ptiﬁility.to self-dealing by major

shareholddrs and to adverse depositor reactions to the publicity.

+

- 2
»
.
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CB _and Northland Failures

From a review of the Canadian Business Periodjcal Index for the

A Y .
period January 1981 through Aprit 1986, important announcements

concerning the bailout of the CCB and subsequent runs on the deposits
at it and the other Schedule A chartered banks released by the ,
Can;dian financial press were listed in Appendix A. A priori, the two
most important items of news were the March 26, 1985 announcement that
the CCB was being granted a $225 million rescue package by the six
largest Canadian chartered banks, tﬁe Federal and Alberta governments
and the Canada Deposit Insurance Corporation; and the September 1,
1985 announcement that the Pénk of Canada.would stop supporting the .
CCB and the Northland Bank. Other significa;t events were believed to
be dates when major ;uns on deposits were first announced for the CCB,
Northland, Mercantile, Contihental and Bagk of British Columbia.

The March 26, 1985 announcement of the bajlout of the CCB
appeared to be a major surpriie to the capital markets. The total

rs

return on the bank's convertible preferred shares was -4.0%ouer_the

period October 1, 198& to March 1, 1985 while the totsl return on the

Mclead, Young, Weir Bank and Utilities Stzaight Preferred Index 10

/ -

over the same time period %as 8.0%. Over the perfod March-1, 1985 to
March 22, 1985 the return on CCB shar;Q was -2.0%. The shares closed
trading at $19 S/8 on Friday, March 22, 1985 but fell to §5 1/4 on
_Heﬁnesday, March 27, 1985 when trading resumed after. being suspended
for two days. Consequeqfly, there may-have Been some anticipation by
the equity market of aifficulky for the CCB in the months' prior but
this anticipation was dwarfed by the impact of news of the bailout.

The Canadian Bond Rating Service suspended its tating of the CCB upon




neus~;f the bailout while the Dowinion bond Rating Service sharply
lowered it%s rating. Tbls‘ uurprise‘ ii also suba:mtiatod inthe Estey
Report (p. 490) which claims that tli; earliest that news of  the extent
of CCR's difficulties was belie'ved to have been "on the street” was
the week prior to the bailout. Use of dummy ;esidnal vari;bles ln‘ou;
wmodel for the trading day(s) prior to the bailout did not detect any
early contagion.

Table III.&4 shows the model which remained after the series of
increasing restrictions cutlined in the ;arlier section were placed on
the coefficients of bank stocks. Restrictioms which could act be
rejocted at a 107 level of significance were placed on the model.
Because thé Mercantile Bank was merged with the National Bank on
February 12, 1986, the effects on the Mercantile's stock were analyzed
separately as shown ln Table ITI.S.

Effect of March 26 19’85 Announcement of CCB Bailout

The CCB bailout was announced by the Federal Government on

Hohday, March 25, 1985 but was not reported by Canadian newspapers

until the ®Orning of Tuesday, March 26, 1985. The coefficients of the

residuval dumwy varidble with a value of one for Monday, March 25, 1985

and Tuesday, Hafch 26, 1985 and zero otherwise were not significantly
different from zero. However, as further details of the bailout were
r.eportod on the following Wednesday through Friday, it is likely that
the full impact could only be méasured over the whole week of tha
‘bailout. Because there were otho:' reports published in a leading -
Canadian newspaper about banks om Friday, March 29, the -Resldnal

variable was valued at one for the first font‘ days of the week of the

bailout and smero oth.nd-o.”lo

The coefficiént on the four day

ot
e




residual dummy variable as réported in Ta%}a I11.4 is sl#nificantly
negative at a 10% level of significance. Because the equality of the
March 25-28 price drop both within and acrcas groups could-not be

+ rejected, it is likely that the announcement of the (LB had an adverse
impact on the confidence of investors in the whole banking systema.

The hypothesis that the beta ahifg of highly rated bank s;ocks

with heavy cxposure to Western Canada was not signlficaﬁtly‘diffetent
frd- the beta shift of highly rated banks with low exposure was
rejected. In addition, the beta shifts of high and low rated banks
;rith high Western Cann;lian exposure were not' significantly different.
Consequently, "It. is likely that the upward shif; in beta was
attributable to the'higher sensitivity to the exposur; of banks with

assets in Western Canada, especially in the oil and gas sector. The

upward shift in beta is significantly positive at a significance level

. \ . o

of 1%.

"Normal” Shifts in Beta

The test for a shift in beta of the oil intensive bank stocks
incorporated in the pooled cross-section time series @ethod assumes

that in the absence of the bailout, these betas would have been

constant. As Dodd and Leftwich {1980) contend in their study of beta
shifts after changes in corporate charters, betas do shift for a bost,

of reasons and the nul bhypothesis should not be that the shift in beta ' '

B

was nil. Ra;her the nul hypothesis should be that the shift in beta

was a "normal” one. ’ . . .

In order to identify "normal”™ shifts in the betas of the Canadian

oil and gas intensive banks at the time of the CCB bailout, the pooled

cross-soction time series’ analysis vqsiropllcatoq on tweoty sets of

',




eight American companies over the period January 3, 19834 to December
31, 1985.11’12 Each group of companies belonged to a differagt
industry randomly sclected from classifications in Standard and Poor's
Industrial Compustat. With the rettu_:ns for e:ch group of atocks, th\e
total return on the Standard”*and Poor's 500 Lndex and ' dummy rosidunli
and beta shift wiables si.-ilar to those e-ployod in the Canadian
model, twenty pooled cross-section time soriv-odelp were daveloped.
As in the Canadian wmodel, equality w restricted across the
coefficients of the bete shift vagliables of a randomly chosen six of
the eight securitiles in eath Iodel.\ )
Twenty pet?ent of the industry groups had experienced shifts in
these beatas timt_ware significantly positive at a ten percent level.
Thos; results suggest that the .conclusion that shifts in beta of the
Canedian oil and gas sensitive stocks were "normal” cam still be
rejected, but at a weaker level of significance than the test ﬁgainst
a nul hypothesis of ;o change indicates. ’
- Pooled cross-section time series msodels of six groups of eight
cosmon stocks of U.S. banks over the same time pofiod revealad that

there were li.llnr increas.a in bctas Three of the six groupc had
»

coefficianta of beta abifts significantly positive at least at a .tén

>pofcent level. Reviow of tie Wall Street Journal Indey over the
pertied of Jmuq}y through March 1985 hi:.licafod- that U.S. banks had
exper fanced r-vnlatiﬁns of weakening aoc;rlty of loans to oil andfgas
and ;xicnlﬁnrnl producers similar tﬁ‘those of the Canadian banks upon

s

gews of the CCB bailout.

_ Effect of September Collspse of CCB end Northland Banks

. s -




On September !, 1985, the CCB and Northland collapsed but the
federal government simultaneoisly announced that it would introduce
legislation to protec£ fully the ‘51nsured depogitors. This lattpr s
announcement likely offset the negative effect 6f the fa{lure as the
coefficien? of the September 3, 1985 dummy residual variable was not

'

significantly different hoth within and across the hypothesized

groups.13 Furthermore, it was not found tb be dignificantly negative

: »
at a 10% level of signtficance and no shift in beta was 1dentlfied.~ 

» v

Howeve}, as Tehle 5 shows, the price of the shares of the Mercantile

Bank had a significantly negative reaction to the collapse of the two

banks :

.

Initial Announcements of Runs on Qgposigslﬂ < A

Five Schedule A banks experienced runs on their deposits,
principally wholesale deposits over the year following the bailout bf
the CCB. Of the six highest rated banks, only the Bank of Nova Scotia

- ¢ ;
apd ﬁetional Bank experienced a significantly negative residual on any

of'the five dayg. The National Bank's loss on October 9 1985, when
the fact that the banks were assisting the HerCAntilenBank ua;
announced is likely related to its merger bid for the bank. The fall
in the price of the Bank c;f Nova Scotia's shares in February, 1986 wes
likely tied to rwmours that it was bidding for th: troubled Bank of
Qgitish Cotumbis. Consequently, Canada’'s highest rated banks appeared
relatively immune. to ;onfagion effects resulting from nnnounco;cntu of
runs on deposits at lower rated banks. * ‘ : ‘

The pri;g of ;he shares of all three of the lowest rated banks
fell slgnificantli at least once upon the news ;} runs om deposits st

‘other banks. THe pricé ‘of common,stock of the. Bank of Britisk

\

AN - -

)
-
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" number of obsezvations ﬁ216f tq the CCB bailout was increased. The

Columbia dropped on-April 26 and October 9, 1985 and on February 24,

‘1986ivhen an announcement of its own financial difficulties and a run

off ‘'deposits Was broadcast to the public. The Continental Bank had a

\]
-

‘signfficantly negat{ve reaction to the news of a run on deposfits at

the Mercantile Bank on October 9, 1986 and on November 1 when news of

8 run on its own daposits was revealad.. News of the Northland Bank's

run on deposits on July 11 caused a8 significant price drop for the

Mercantile Bank's shares. Interestingly, the Mercantile was the ontyi

bank not,to Quﬁfcr a significant1€rll in priceés upon news of & run on

~—

it: deposits. The rumour of a takeover bid from the National Bank had’

-

likely offset the adverse éffect of the news:

Sensitivity éf Results !

- ~ . -

In order to evaluate the sensitivity of the results to the time

period bhosag for analysis, the model was tested for the period until
the end of December 198s. 13 ‘Because the Mercantile Bank's .Btot‘:k was
traded until Fcbruary 12, 1986‘ it was 1néiudad in the model. 'While
tho l!;nlflcanc. of the coefficients of ;ho residual dusmy variables
vas nostly unchlnged the.significance of the—beta shift coefficient
(011 to &’ 10* sip\ificsnce level. N . N

Because ‘the market and the beta shift variables' have equal values

after the CCB bailout, they are Bighly correlated and .thus ) *

-nltlcollinoqrity_-ay arise. To reduce the degree of correlation, the
=N

- .aign, abbolute valdo and itgpificnnco of the coefficients were

. esdentistly’ mhan.ad \

AT -

'nu ‘mode] was rapucatod u.un; monthly data for the poriodl

b..xnatag ‘January 1981 qnd -ndln; Aprtl 1986. and December 1985, The"

7



results substantiated those of the daily model in that the coefficient
of the March 1985 residual dummy variab{e was significantly negative

at a 1% significance level and the coefficient of the beta shift

*

.variable was significantly positive at 8 five percent signific&yca

level. 4

. The poo}gd cross-section time series analysis was also perférned
using a three factor inodel.16 The hypothesis that the average March
dummy xesidg:l was'equal to zero was rejected at a i% sigﬁificance
level. The hypothesis that the first factor's-betF shift was equal to

: L}
zero could be rejected at a 10% level of slgnificanca. However, the

other two factors were not found to be significantly different from

zero. ) A
~

Iv. Conclusions

) .
This paper has tested for the presence of contagion from two of

the most sens;tional seti‘of failures in the rec;nt ﬁistory of the
Canad{an fiﬁancial system. The prices of the common stocks bf the
non-failed trust coepaﬁies fell upon news of details of the apartaent
rasale and financing and’the Lubiequent government taksover during the
"Trust Cowmpany" aff;ir. i

% The initial swall but significantly negative one-time price fall
upoﬁ the'announcoment.of thu.CCB buiiou& across non-distressed bank
stocks reflected a loss Of confl&ance in the entire bankfng systes.
The upward shift in beta of the oil intensive bank ntockf after the
bailout suggests that investors boc;-e‘-oro sensitive to the exposure
of the banks to Western Caﬂa¢a. The se;pltivlty of the lower rated
banks to the th{eat_pf deposit r&nu was highlighted by the significant

reduction in share ues -that they experienced upon news of runs at




other banks. In contrast, after the smsll 1nitia1.ahock of the CCB
bailout, Can;da's highest rated Schedule A banks remained relatively
immune to the difficul:;ep at otheg~banksA

All of these results substantiate the Dupré and Estey Reports’

underlying assumptions that the difficulties of the failed
institutions were in part sympotomatic of problems of other .trust
companies and banks. Consequently, efforts to improve the regulatory,

agcounting and auditing framework surrounding financial institutions®

are well grounded.

*

&
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Table III.2

Security Ratings of Schsdule A"
. Chartered Banks
. as of January 1985

‘Not available % _k.,'-

[ Je e e

Debentures . Come.rd‘al Paper
Bank of British Columbfa® 888 low R2 high
Bank of Montreal AA. R1 n.i'ddle’
Bank of Nova Scotia. ‘ AA N .Rl middle
Canadian Commercial Bank R 888 Rz high
Canadian Impertial . .
Bank of Commerce A low Rl middle
_Continental Bank . B88 high o RZ-. ‘”ﬁf'gh
Mercantile Bank B ‘888 high. R2 Jhigh
Natfonal Bank A’ R1 Tow
" Northland Bank . n:a.i | n.3’ '.
Royal Bank | AA  high RITL imtddle
Toronto Oowinion Bank . A high . R1' _-.l'f‘{édh"‘ o
B ."' LR o "‘H
_NOTES T - , | | R 5,;. L
: ; Ratings providcd br the-Bontnlqn Bond Rating ervic,g - 4 -., .
1} R R e
¢ ! ‘*‘ 8- . SR SRR '*: e
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Notes

Charterad banks in Canada are ¢ fied as either Schedule A or
“B" banks. No person or associated group can own more than 10
percent of the voting stock outstanding of a Schedule A bank.
Schedule "B" banks can be more closely held and consequently none
were found in the Canadian securities data base. The major
component of Canadian chartered bank assets is commercial
lending. Canadian-trust companies focus on fiduciary activities
and mortgages. Trust companies are limited by legislation from
providing commercial loans above & small percemtage of assets
while®chartered banks are not allowed to provide fiduciary
services. <

Aharony and Swary (1983) examined the significance of market
model residuals for a portfolio of non-failed banks at and
surrounding the time of several bank fallures in the U.S. Only
in the case of the Franklin National Bank, & large financial
institution which failed because of foreign exchange exposure
shared by other banks, were the residuals significant on the date
of the failure. “

Pettway (1976) estimated the market mode! for a portfolio of
non-failed bank securities for the periods before and after the
bank failures. Only in the case of the Franklin.National ‘Bank
was there a shift in a parameter. The residual variance
temporarily increasad. The time series plot of residuals from
our pooled cross-section time series model did not reveal any
shift in their variance between the periods before and after the
March, 1985 CCB bailout. -

In December 1985, R. MacIntosh, President of the Canadian Bankers
Association (CBA) claimed t the problems of the Canadian .
Commercial Bank and Nort d Bank were a result of a lack of
diversificastion and pooriganagement not shared by the major
Canadian banks in his spee titled "The Banking System Remains
Sound" given in Winnipeg, Manitoba. #

Any beneficial effects on higher rated financial institutions
would not be measuyrable in the case of Canadian institutions
baecause the higher rated banks are much larger than the lower
rated banks. .

The likelihood ratio test assumes 2Iln L_ - 2In L X 2 where
InL_ is the log of the likelihood function with M®FestTictions
lnL:' . is the log of the unrestricted likelihood fuaction
For™& description of this test, see Harvey (1981) -

Approximately 50% of the correlation coefficients of the
residuals across securities were found to be positive at a

- significance level of 5% using a t-statistic:

where r is the correlation coefficlent and T is the number of
observations.

~
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The distribution of residuals of the market model using daily data
tends to be fat-tailed rather than normal. This is expecially
true of the trust company securities in our study. § imulations
by MacBeth (1975) showed that tests relying on t-statistics are
robust even when distributions are not normal; thus the tests of
coefficlTents reported herain should be robust.

The equality of the price effects and beta shifts across the non-
failed trust companies could not Je rejected.

1f one includes all five days of the week of the bailout, the
coefficient on the dummy residual variable {s significantly

negative at a S% degree of significance. o .

10 Review of the Canadian Business Index and Wall Street Journal

Index did not reveal any other news unfavourable to banks over the
four days.

i *
I The individual common stock and Standard and Poor's 500 Index

total returns were available only until the end of 198S.

12 American securities were used because there was an insufficient
number of different industries in 'Canada with at least eight
securities with complete 'data over the period of study.

. 13 The dummy residual variable for the September 1, 1985
announcement had a value of one on September 3, 1985, the first
trading day after and zero otherwise. No leads or lags of price
effects could be determined for this event across the eight bank
stocks.

14

The dummy res?BE?Tﬂvariables for April 26, July 11, October 9 and
\‘,_‘NNovémber 1 had values of one for the day that news of the run was
published in the newspaper, one for the previous day and zero
otherwise. Becsuse the February 2%, 1986 announcement was made
on a broadcast after the stock market closed, only the following
trading day was given 8 non-zero value.
15 Fvent studies have been criticized because they have not accounted
for the impact of the January.and smali—fitm effects. The effect
of abnormal January returns was not significant as the results of
a pooled cross-section time series model was unchanged upon
excluding January returns. The small firm effect was not deemed
to be important in this study as tests of impacts across groups of
sacurities mostly included both small and large banks.

16 The factor scores required for the Multi-factor Model developed by

the regression method from factor loadings estimated during the
sixty months prior to the period of pooled cross-section time
series snalysis. For an explanation of the regression method, sees.
Harmon, K. (1976).




APPENDIX III.A
BANK FAILURES AND SIGNIFICANT DATES*

"Trust Company” Affair

October 9, 1982

November 20, 1982

January 8, 1983

Greymac Credit purchased 11,000

Toronto apartments.

Greymac sold properties to
Kilderton Investments Ltd. which in
turn sold them for a considerable
profit to a series of.numbered

companies of undisclosed ownership.

It was beljeved that Seaway Trust,
Kilderton, Crown Trust Co., and
Greymac were involved in the provisiocn

of additional‘mortgag§ money.

U"
Ontario Government takes over

threq trust firms.

B.~TCanadian Commercial Bank asnd Northland Bank

March 26, 1985

»

)

granted by Federal Government, Alberta

$225 Million rescue paekage'

Government, CDIC and six largest

Canadian chartered banks.

CCB hurt Sy three years of recession
in Western Canada and deterioration in

U.S. energy sector.

Dates when information was first published in newspapers or

’

periodicals sccording to Canadian Business Index.
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April 26, 1985 Governor of Bank of Canada
' acknowledges that CCB is receiving

ik
congiderable advances.

July 11, 1985 Report that Northland was losing
deposits. **

September 1, 1985 Bank of Canada stops providing

r Suppért to Northland and CGB; both
banks collapse and deposits
frozen. '

October 3, 1985 . Mercant{le Bank rumoured to be

takeover target.
October 9, 1985 Banks are believed to be helping

Mercantile.**

Octofer 22, 1985 N Herger bid from National Bank
. for Mercantile.
November 1, 1985 $2.9 billion standby line of

credit to Contihental Bank
arranged by Bank of Canada and
and a group of financial

Y
institutions to Continental Bank

Ak,

First public anmouncesent that . this bank was experiencing & run on
deposits.




~" .
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February 24, 1986

The Canadian Broadcasting Corporation
makes television broadcast that the
Bank of British Columbia and unsuccess-
fully requested a federal and
provincial assistange package worth
$800 million. Bérrowing.froe Bank

of Canada acknowledged. **
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CHAPTER 1V

L Varisable Rate Deposit Insurance Premiums

I. Introduction

Before deposit iésurance was introduced into the Canadian banking-
systeu depositors had to assess S the future liquidity of the institu-
tions in which they pleced their s)langs Because the role of
financisl arfalyst requires aa 4nordinate amount of resources from the
smalil %devidual‘depositOt, legislation was enacted in Caﬁada to
guarantee deposits ub to a specified level. For example, depo;its in
trust companjes and banks in Canada are guaranteed to &8 saximum of
$60,000 whereas members' non-equity shares and deposits in British
Columbia.credit unions ar; fully guaranteed.

Government spohso;ed corporations sucﬁ as the Canad; Deposit
Insurance Corporation (CDIC) were established to ;g-inister the
guarantee. ,Although thes; corpor;tions have ultimate recourss to the

government, they are required to‘naintain a pool of funds sufficient
;o cover adminigtrative costs and in allibut the most dire
contlngencicl, tolpny off depositors of failed financial iastidﬁtlona.
Because the reserves of the dopé;it {nsurance corporntions ares .
maintained th:ough assessmegts of- the financial 1nst1tutions, h‘
primary issue to be reviewed is how the deposit insurance premiums
should’ be set? The amount of dop;lit insurance prestums paid by a

given financial 1nstftution dopcndi on the jurildicilon. Dopocit

-
L3 . )

.insurance premiums for the Clnadlnn chartered banks and t:ust ; .

coapanies are now calcul.ted by a flxod porcentn;o of the d-posits

uhoy hold. Qﬂh&ho other hand, British Columbia hls.logislltod a
‘ .
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maximum leyel of premiums. However, a5 yet no jurisdiction charges
different premiums to financial {nstitutions on the basis of the
riskiness of the assets they own.! A number of authors includipg
Kreps and Wacht (1965, 1971), Meltzer (1967) and Scott and.ﬁayer
(1971) have cited the need for premiums variable with the riskine§s'of
the assets held to control risk or st least to ensure "fairness" in
the pricing of premiums. That is, if a financial institution lends
money to ofl wildcatters then, ceteris paribus, it will facp higher
deposit insurance premiums than if it finances NHA insured mbrtg;ges.

There are two ways in which government suthorities now control .
the risk that finFncial inst{tutions can incur in the absence of
variable p:e-iu-s; First, most jurisdictions ciosely restrict the
type of assets in which a financial institution may invest. For
example, the Credit Union Act of British Columbia dictates the type of
bgnds and mortgages that s credit union in the province can purchase. .
A second method is to set a minimum level of equity or permanent '
capital. As the shareholders are subordinated to the deposi;ors in
case of bankruptcy, the equity provides a cushion against lo§ses'to
the deposit insurer. The main criticism of these methods is that they
are not "efficient” in the sense that within a cerwmain bound of ’
activlty;'one bank couid inc;r more risk than another and yet still
pay the same deposit insurlnc; prenlun;.ﬁarlable deé;sli insurance C .
presiums have b;on propos:ﬁ.tﬁ remedy this inefficiency:

In the credit unions of British C&{u-bi., the only "pérmanent"
capital is the }ctainod';:;alngs. All the sh;tes of the credit unions

are members' shares which are fully redeemsble upon demand and are

completely insured by the provincial dfposit-lnsurnncc Eorpornt}on,



the Credit Union Deposit Insurance Corporation (CUDIC). Furthermore,

— because the courts subordinate the members' shares to the common

~— r [N

creditors in the case of Sihkruptcy, the CUDIC in fact bears a
continéent liability on 100% of all liabjilities and members' shares.
Merton (1977) has developed s theoretical model for setting -
variablejraie“pteiiuns for deposit insurance. The model is applicable
to the British Columbia credit znion system because one of its main
assumptions is that the deposit insurer has a IOOI.contingent
liability. Merton based the model on his argument that there is a
one-to-ope correspondence between the seller of deposit insurance and
the writer of a European put option; consequently deposit insurance
ﬁreuiuns are equivalent to the price of .a put and can be estinat;d via
the Black;Schoie; option pricing model. The purpose of this paper is
to apply the model ;o the British Coluégia credit union system and- so
bring the theoretical ;odel‘ona step closer to implementation. At the
very least, it is prob;ble that the models developed herein could be
used as a tool by Fhe do;oait insufauco‘cor;orations to evalqbg: their
exposure over time and across céedit uniona. .
Marcus and Shaked (1984) and Ronn and Verma (1986) ipplied the

'Horton‘;odol to large U.S. banks. Because these banks had publiély )
traded ihiroq. a critical input of the model, the vaéianco of the

" return on assets was calculated from the variance of the return on’

. . . '

equity. Kovivor, as a large number of financial institutions sre

privately owned, the techinique is not widely applicable. Furthermore,

_becmcrlcgillation such as the Cmadian\’_unk Act’ allows for more

,1imited disclosure of‘ finqncla‘l.info'rntion’ from banks than is

.
- =

required of pon-financial 1nst1tutiois. it can be quostiqncd whether

e . .
[

. . T ! '__ . ‘




iho investment communify can properly assess the value of equity in a _ :'3‘ \,

financial institution. This paper estimates the ;ariAnc; oé asset ':  ' ;:i
t;turna directly and thus the -othéd‘herein e-pléyed can be applied to . ‘
all financial institutions anﬁ even to the system as a whole. ' L T
Two additional assumptions of the Merton model are also made less .
restrtetivo in order to better correspond to the proéent role of the
deposit insurer. First, the model is extended to allow the deposit
insurer to choose between stabilization and liquidation in the event
of firancial 4£s£!oas of a credit union rather than alsaya assuming
liquidation.2 Second, ;’fnrthor adjustment of the model js made to
evaluate the impact of allowing interim audits. |
The paper proceeds as follows. Sactign II presents the
--".-theoretical basis for these extensions to tHe Merton model. Section

I11 ;utlinds the m€thod employed to compute the premiums with the data ‘ .

described in Section IV. Results.sare provided in Section V which lead °

to the conclusions of Section VI.

II. The Thcorftical Model - .

By specifying sssusptions that placed the Aepoailt insWrer in the
'oqnivclcnt position J} the writer of a Eurdpcnn.pgt option,3 Merton
. . ?scd the llgck-scyolos put option model to value deposit 1n8urancc.

In Merton's modely a deposit insurance corﬁorction only acts when an - c.s

sudit is conducted just as 8 writer of a Buropean put option oy only‘

have thé option exercised on the expiry date. At the time of the next
) sudit, the deposit insurer will acquire and sell off the assets of the
financial institution and pay off the depositors by the smount the
) deposits exceed the value of the assets. Consequently, the deposit
B . o,
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inaurax.niil fant-&n csyp-gxtic peyoff stguctuzc anAIQ;onu tb :hht of

.’ tb@ uxitsr o{ thc put option ci tho uxpirywdatt, Than the. dnpo;it

'1n¢arer wili have expesuzc nqnxi to HAX;IO &-oﬁn; o! quocita - Yalue

of Assats]. This is si-ilar to tbe put optian writer s oxpoaure of

MAX {O, Exetcise Price - Valuq,of StOck) at the. dn;a of cxpiry

By making Qorresponding assumptions about the amount of dcpos;ta
and valge of ass?ts;‘;he analbg; is complets.  Similar to the value'of .
a stock that & put option is written on,, the value of ;ﬁe assets of
the financial inst;tution is assu;cd to be deter.inaﬁ by a 1o;arithnic
returns geﬁerating process. - While the exercise price of & put option
on a stock ls ueuall; fixed, the amount of deposits of a financial
institution at the time of the next audit can be deéer-inod by an
accumulation at & fisk-free.ra;e of intferest 13 Merton's model.
Analogous to the put option pricing formula, ;he value o§ deposit

insurance is calculated as follou;: -

Value of Insurance Premium

<

- . . - - : -rfT -
! =-A[1-N(n)]+ L'[l N.(h)] e ° (1)
. where T = time to next audit .

L = demand deposits at time of next audit
A = current market value of assets

rf = risk-free ti" of interest

N (hl) ‘= cumulative density function of hl'
Y e ""~
where

h,. = [la (A/L) % (rf+ $62)' T} / T

LY

N (h;) = cumulative density functiom of b,

- \

where

L
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hz --hl - T

o = ingtantaneous variance of the return on assets

For the Merton model to be asppropriate, it is important to ensure
that the assumptions of the Black Scholes put option model are
applicable to the British Columbia credit unions.

1. Limited Period of Deposit Insurance Coverage With Claims

Settled at End of Period

To apply the Merton Model, the deposit insurer must first be
placed in s time frame equivalent to that of the European put option
writer. Instead of a prespecified expiratipn date when the terminal

value of a European put option is determined, the deposit insurer

4

usually faces the possibility of a claim upon the fund at any point in

time in the future because of the unlimited life of the éud%&ntee.
The lodg}'prosgntod herein vill assume that the deposit insurance will

-only cover one period-.of time and that payoff can only occur at the

end of the period of time. ' -

The ssiu-ptlou of a limited time period may be‘appr;priafe if the
deposit insurer only guarantees claims during‘'a fixed term. In this
case, if the financial i,;titution does not pay its deposit insurance
p:..;u-c.lthon'it'vill‘f;ca cancellation of its deposit fnsurance .
coverage for that time pariod. This is essentially how the CDIC
opeYates but not how CUDIC does.

For CUDIC, the assumption of payoff only at the end of the period
of time is supported by the fact that the annual sudit of the finan-
cici statements usually occurs then. Furthermore, it is reasoned that

most revelations of financial distress occur during the auditor's

visit. However, ikgto is an aspect of this assumption less certain.

LY .
y

-r\\‘ . ~ . .
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Considerahie time is often needed to perform an orderly liquidation
which wo:?: be required to receive reasonable procéeds of disposition.
Hence, even though the payoff occurs at the end of the planning period
the fair market value of th; as;ets is not realized untii final dis-
position.

Because deposit insurance corporation; can reduce their exposure
by soconer identifying potentially bankrupt financial inatitd%iona,
'theré is a strong incentive for thea to gonitor those units which are
nearing financial distress. Appendix IV.A fllustrates this point and
provides a description of an extensioh to the Merton modsl which will
{llow for an interim audit.. The extended model is sini%ar to the

-

valuation of a compound put option because only if the insured credit

union is not liquidated at the interim audit is deposit insuranch

required for the period just preceding the final audit.

2. Resolution of Claims bi Deposit Insurer

The Mer:on wodel assumes that ft the end of the perio¢ the market
value of the assets is comﬁarad to the book Yalue of liabilities
insured:au If ﬁﬁe financial inat}tution has assets with market value
lower than the amount of liabilities insute&, then the dcposgt insurer

is assumsd to pay out the difference. The amount peid out wili thus

eithor.bo nil or equal to the shortfdll of liabilities less the market

value of assets. Yhe value of the insurance premium needed to cousr
the guarantee is thus 1dont1ficd.at the end of the period, time T as:
Claim . { L-A A<L

{o A>sL

Value of insurance premiums at T = Maximum [0, L-A]

L wvhere L -,bodk value of 11@b111c1.s at T

L 3
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A = market value of asssts at T T

.

4
This sssumption is strict as it means that a lishidation occurs

wvhenever there is an extoa; of deposits over the fair market valie of
n;?ots.s However, deposit insurers oftq.hprovid; temporary loans to
croé}f unions experiencing a fair market value deficieghyis As
{1lustrated in Appendix IV.B, a temporary loan will be an appropriate
" alternative to liquidati;n only-where there ;re "external” costs to
liquidnt%on such as lo;u of depositor confidence in the credit union
system. An extension to the Merton model is developed in Appendix
IV.B that allows the deposit insurer a choice between liquidation and

p:ovidin; a temporary loan.7’ 8

. 3. Distributjon of Bank Asset Returns
The assumption of lognormal distribution of bank asset r;turns
o ; was rojoctcd by HcCulloch (1978, 1981, 1984) HcCulléch argued that
\ the lajor co-ponent of bank asset returns was interest rate uncer-

tainty and thus tho distribution of returns would be that which he

k3

observed for intor.ct-boaring securities -- symmetric Paretian stable.

Because & garotilq stable disgribution carries a much higher
probability of svents several standard deviations below the mean than
does the lognormal distribution, the model that McCulloch developed
estimated.much higher prunin-c. . ) - .
lecnl and Shaked (1984) contended that the bank assets' returns
wers. lo;nOtullly di-tributod on the basis of two ut;u-ents First,
xho kurto.il (fct-tlill) of the distribution docroascs as the tradiné
interval 1n;r011¢l from days to months (forﬁex;-élo see Fama, 1976).

'  This contradicts & prediction of the independent and identicslly

o
t3



distributed stable Paretian model. In addition, the kurtosis of the

returns can be explained by a lbgnérnal distribution which has chang-
ing variances (fﬁr example see Westerfield, 1977). Unfortunately, as
the process underlying changes- in variance is not fﬁlly.undorétoqg,'
tests evaluating the goodness-cf-fit of models are depsndent on
tentative assumptions. Subject to the criticisms of McCulloch, the
model will incorporate the assumption of asset returns being
lognormally distributed.’

4, Nature of Liabilities ) .

It sMuld first be stated that the deposit insurer is liable for
the book value rather than the market value of liabilities upon payoff
of depogitbrs. Consequently, it is book rather tyan market value that
is the parallel to the exercise price in the put option analogy to
deposit insurance. Merton's model for depoyit insurance assumed that
insured liabilities were deposits whose book value increased at a
non-stochastic rate. As the amount of Jepq?its actually varies over
time in most financial institutions, "this assumption should be
questioned. In ﬁorton'e model (1977}, the inlurance per dollar of
Jdiability is depengent solely on the rat%o of the market value of
assats to book value of liabilities, the instantaneous variance of the
rate of return of the value of the assets, riskless rate of interest
aqg time to maturity. It sust be assumed that net additions of
deposits will have ;o impact on any of tﬂoso factors in order to -?ko
the assumption of no net deposit inflows or outflows robust.

Roun and Vo;:a (1986) assumed that insured liabilities increased
at a stochastiic riskless rate. Upon the further assusptions that

there existed a riskless asset,D,with the same maturity == the period .

LY
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of coverage, & constant instantaneocus variance of return, © p* @

constant instantaneous covat%anco"between its returns and those of the ’ .
bank assets of %sD and serial independence between its returns and
‘Ehose_of th’ bank assets, a model of deposit insurance with stodhastic
riskless returns on deposits was developed and applied to a set of
U.S. banks. 'The only difference f;om Merton's model (1977) was the
.replacanent,of °A2 in (1) by qu + aD2 - ZOAD' The varﬁance in the

+ wmodel's extensions developed in the appendices would similarli be
changed.

Ronn and Verma (1986) did nof find the premiums calculated under
the assumption of stochastic risk-free rates‘substantially'diffefbnt
from those using the Merton (1977) formulation. They attributed this
result to the contention thaé interest rates risk was a small
component of the total riak of t§e banks studied. Howevef, the

- British Columbia credit unions over the period of study were highly
af{ected by interest rate\uhifts. Thus, a stochastic increas; in
liabilities will be assumed in this anafysia.

Furthermore, because most of the liagilities of B. C. credit

unions are demand daposita or term deposits of less than a year, the

A assumption of increasing lisbilities at the.risk-free rate is also a

reasonable approxinatloﬂ.g ﬂenbers' non-equity shareg earn dividends

that vdry with the interest paid on demand debositq.' For credit
’ : . N

unions with & significant prpporiion of liabilities which have a fexed .

rate and maturity in excess of a year, changes in the book value of

-

liabilities would not be ;quai‘to the stochastic riskless rate of
return. Consequently, 4 model similar so that of Fischer (1978) of a-

put option with uncertain exercise price wpuld'ﬁi‘ebployed.

v ——

ot
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The practical difficulty in emplo‘ 8 such & model ia that the
expected return on an ‘asset whose refi?ﬁs were perfectly correlated

/; ‘
with changei in book value of the liabilities would have to be

estimated.

5. Maintenance of Riskless Hedge

The Black-Scholes option model assumes that the shares can be
continuocusly traded to maintain a riskless hedge. Clearly this
assumption cannot technically be applled to financial insatitutions as

P fhe market for many of their assets such as commercial mortgages is
not well enough established to be able tg have continuous trading.

However, as more frequently traded assets such as government bonds and

v

~ GNMA bonds in the United States are proxies for their behaviour, a

riskless heége could still be maintained by tsading in these assets.
S

ITI. METHOD

Premiums for Individual Credit Unions

The deposit insurance pricing formulae were applied to the
individual credit union$ of British Columbia. The Merton model
reqqire§ only four inputs -- period-of coverage, the current market
value of assets, th; current book value of liabilities and the
instantaneous variance of the fair narko; value of thexaaaets. The
model's extensions to allow for interim audits and choice 6£
stuﬁilization require estimates of the time to the preiiminary audit, -
pﬂ:lod of stabilization and of the costs of liqulaation.

| Because the credit unions have their f;nancial sfatenonts
examined by auditors on an annual basis, the peripd of dcposl’

insureance coverage was chosen as one year. In order to estimate the

cost advantage of more .frequent audits, six months was chosen as the




time to do the preliminary audit because credit unions now produce
quartérly financial statements. ‘

The market value of the assets and book value of liabilities of
the credit unions were calculatea with quarterly financial statements.
The two primary assets of credit unions are loans secured by real -
ootatovnor;;n;; and loans otherwise secured.  The valuation of the
former is described in Appendix IV.C while the latter is valued at
gross book value less allowance for doubtful accounts. Loans
otherwise secured are usually charged an ‘interest rate that floats
with the prime lending rate and hence do not bear significant interest
rate risk. With figures prov%dod by the Federal Reserve Bank of New
York, fixed assets, property for-?bsul;, prepaid expenses and accounts
receivable were changea from book to -arketuéalne.lo Because other
assets are mainly short-term financial assets, they were valued at
book value. The vnluition,pf credit unions ;s portfolios of financial
assets is,bpsod on the reports of deposit‘énsurance administrators
that credit iunions experiencing financial distress have no goodwill.

A difficulti with using quarterly dats to obtain eatinat;s of
book value is that audits are only done on an annual basis.
Consequently, three of the four qunrtors: data each year must be
assumed to accurately represent the financiel condition of the credit
‘union do.pit; the absence of an auditor's examination.

As previcusly noted, all deposits and memberd' mon-equity shares

"of the credit unions in British Columbia are guaranteed fully by the
Credit Union Deposit Insirance Corporation (CUDI&), the proyincial
deposit insurer. Accrued interest is also provided an explicit

. " [}
guarantee while l1iabilities to common creditors will have to also be
< - 1

>
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met by CUDIC becayse of the judicial ruling that members' shares are -

>, -

subordinate to other 1iibilities. Thus the contingent liabiifty faéod

by CUDIC {s the market value.of members’ shares, deposits, accrued’

_ interest and other liabilities at tRhe end of the period of

coverage.u'lz’13

solely attributable to their lognormal processes of accumula
. 2 2
(=UA + &G - ZOAD) can be estimated by measuring the vari

natural logarithm of the following ratio:

In Rt where Rt = A"“’t'
Rt-l uEiabilitiest
Not& that
Assetst
( Liabilities
t
In Rt ‘ = In .
1 — Assctqt-1
'\_ Rt't — ~
Liabilities P
L t-1 -,
s L ) ) . -
. . .
Asgets, . *exp(ra ) . o »
*, ) ¢
- In ,I.ul:,ilitiut:l Q:Ip(rft) i
) I A > 5
T A".t.tflcz' . o
Liabilit}ont_l o L .
= ] ] (exp(ut tft)) . \ ‘ ' X . ;
. - . .
= “t'tft ‘ . g L
-"”‘_ . R - .‘ : . ’ ) T
: , . ‘ N : < >
. Because the assets and liabilities increased l*ﬁordin; %o & ’ ‘_i ;.
) ‘ . ' It N
® ) ognormal distribution and there is & constant covartance between
N : S " S
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their returns, ra, ana rft are bivariate normally distributed.

Consequently, the distribution of ra - tft would be nor;al with

variance OAZ + 662 - ZqAD.l4 ‘ ’ —

The robustness of the measurement of this variance must be
“evaluated when there is an.inflow.goutflow)‘of deposits. This is an
important concern because of the rapid growth of many of the British )

Columbia credit unions over the period of study.‘ A simulation was

used to conduct this evaluation. The following assumptions were made:

1. Asset returns and riskless rates of return on liabilities have
iognormal distributions with constant mean, variance and
covariance. -

2. The variance of asset returns was calculated from the total -
monthly returns on holding a five-year term mortgage two years
outstanding to maturity with amortization ove; fifteen years.

The variance of returns was‘calculated from the monthl& éeturns
of ninety day treasury bills. The covariance between ;he assets
and liabilities was célcuiated from both these series. The means
of the returns were calculated from the expected one-month yields
because actual returns, on assets and liabilities were no; ’
representative of the ex ante naans.ls

3. Quarterily growth rates were obtained from the aéiual figurez/gﬁ;w’) .

119 credit'unions over the pericd of study. The growth rates
were calculated as the natural logarithms of the ratio of this

’ quarter's total assets over last quarter’s. This estimation is
only/approximate as the increases due strictly to net inflow of
deposits are not distinguished from the effects of accumulation -

of value of the original deposits and assets.
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At the end of each period, the rgtio of assets to liabilities was
\

calculated as fol&ows:

°
Rt = (Assetstol

——{Liabilities _, + New Lisbilities ) *axp(sf )

6+ New Liabilitiest) * exp (rat)

where Assetst_‘ = market value of assets at beginning
of quarter -
\
l’ -
Liabilities , = book value of liabilities at

beginning of quarter

New Liabilitles

net additions (withdrawals) of
liabilities in quarter

= Liabilitiest_ (exp (dt) - 1)

1

(o %
]

percentage change in liabilities through net
additions {n quarter

ra

¢ percentage return on assets in quarter

rft = percentage riskless refurn on liabilities

The natural logarithm of the quarterly return of the assets per
dollar of book value of liabilities was calculated from these

ratios:

<&

natural log of the return = lant

R

t-1

In order to correspond to the number of observations used to

.

estimate the variance, the simulations 1nvol§ed calculation of

~

thirty-two successive quarterly ratios,of the market values of assets

to. the book values of liabilities. The variances of the natural

logarithms of the ratios were estimated first assuming no growth

-1
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(shrinkage) through incoming (outgoing) deposits and second assuming
. - .}

the actual growth (shrinkage) patterns of the-119 British Columbias

credit unions studied. The results of the simulations indicated that

-—— -

the estimatdon of variance was relatively robust in the pf;sence of
drawals} of;aeposits. An ordinary least square;
regression was run with the s;ries~of var gances inco;porating
stochastic net inflows regressed onto the other series. The estimated
coeffiéient of the variable was 1.0373 which was not significantly
different from its theoretical value of one at even a 20% significance
level. The adjusted r-square of the regression was 0.872.

On this basis, the ratio of the market value o?‘assets to the
book value of ldabilities was calculated for each credit union for the
thirty-two quarters from January 1976 to December 1983. The variaﬁce
of the natural log of one plus the percentage change in the ratio was
calculated using all ghirty-two quar;erly figures. This estimate~of
quarterly variance was analyzed to agrive at an approximatiod of tﬁ;
variance of the return on assets for each dol%ar of liabiiities for
the period of depi:jt insurance coverage.16 Using data over an eight
year perigd to estimate the variance over the ninth is souquhgi\i}awod
because of the ingtability of the factors underlying the measure. ° For

example, interest rates during the period 1979 through 1983 were

significantly more volatile than during th¢ the years before and .

" after. ﬁo&evor, as sufficient data is required to produce a

statistically significant estimate of the variance, the eight year
peiioﬂ is considered necéssary despite the danger of stale data.

Alternative methods of estimating this variance to be explored in

N
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future research 1nc}ude use of the interest rate futures market to
determine the vo}ati}ity of proxies for the credit union's assets.
Because the external costs of liquidation could not be estimated,
8 range of costs was applied from 0.0% to 2.0% of the markeE value ‘of
assets. From simulations it was found that with external césts
exceeding 2.0% of  the market value of assets, almost no credit union

would be liquidated thus making estimated costs above 2.0%
N

un;ealiltic~ -

With these inputs, the Black-Sch#es pricing moxiel and its
extensions, can be estimated by applying the formulae. However, as
the model's extension for supervision does not have a closed form

solution, nuwerical analysis will have to be employed. The integral

will be approginaéod by Simpson's rule, as illustrated by Dorn and

HcCrgck.& (1964).

The Credit Union Deposit Insurance Corporat{én has a lender-

of-last-resort facility with the CDIC. As CUDIC has substantial

"  powers to draw financ?hl resources from solvent credit unions to

assist fimancially distressed Units,17 Bne would expect that the
'astiltgnco of CpIC wonld:only be required where the fa{t warket value
of the assets of the ;ynt- fnil below ith }1ab111tiost book‘value.
Consequently, the exposure of the ngC—ban bg v;quod b; usig; the h-
&orton model with inputs as the a;gro;atc warket vajues of the assets
and book values of liabilities and the variance of the log of one plus

the return on the market vglue of assets per one dollar of aggregate

liabilicy. .




" of premiums is also high

»
.
N

IV. Data

The quarterly financial statement information for each of the
credit unions in British Columbia was cbtained from the Credit Union

Deposit Insurance Corporation for the years 1976 through 1983. The

"quarterly financial statement information was coamprised of 325 iteas

which in¢luded balance sheet and income statement figures as well as
miscellaneous data such as the amount of real estate mortgages issued

each quarter. The data was screened for errors and found to be

relatively free of them.

In order to reduce,tha estimation error of the .variance, all
[ : ’

credit pniéns with missing data were elimindted. This reduced the
number of credit unions studied from 293 to 119. The msjority of the

credit unicns which were not included weres liquidated or merged before

4

. ’ .

the end of 1983,

The montgage interest rates needed to révalue the assets were

.
m—

obtuineﬁ from the Bank of Canada Review.

»
-

“
V. Results .
The deposit insurance pricing'noqel was first applied to obtain

estimates of the cost of annual covorago.for the 119 British Columbia

-

credit unions at the end of 1983. Neither external liquidation cost®

nor the dopouit 1nturet s alternative of stabilization were assumed.

Table IV 1 111untrut.l the resuits. - -

.2

Tho most striking aspect of.th. Tablo is the wide diffot.nco in
the cout of the guarantee across the credit unions. The proniu-l
raige from ‘about nil to 7.0% of deposits and shares. The distribution

kewed. Only 9 of the 119 credit unians -




-

__h..

have premiums in excess of 1.0% of depqsits and:sharoa while 65 credit

unions hnvo_pi‘-!i-s ess than 0.1X. Consequently, tha present system

of pricing is clearly unfa _—

-

The reported standard devia s of the natural logarithm of one -

plus the percentage return -on the assets per dollar of liabilities are
similar to the standard deviations of asset re s estimated for U.s.</
banks by Marcus,K and Shaked (1984) for the years 1979 and 1980 and by

v ibnn and Vcria (1986) for 1983.18 These previous papers estimated
- - a .

ltandnrd deviations by using Merton's (1976) relationship of the

-ltandaxd doviatiou of the return on the assetu of a company with

riilkl.ll debt to thnt of its oquity Bccauso the assets of both

. crodit unions and banks are affected by similar macroeconomic factors,

the closeness of the results implies that-methods employed in this

paper may be useful even in cases where there is publicly traded
cquity.lg' : )

The last two columns of T:glo IV.1 indicate the benefits.  of an

. |9 N
interim audit in the absence of external liquidation costs.:  Aggregate

annual pr.-in-a calculatcd at the end of the fourth quarter in 1983
would be reduced by about 32.44 million if thére were a 6--oth audit
in addition to.?h.'finnl audits. This ropris.nés afpro:i-atoiy 13% of
the total-pro.iu-;. Because the benefits of an interim audit vér;
. across credit uni;nn,'tho model could be used to allocate audijt
resources by the deposit insurer. As the rcluftn of Table IV.I
111uatrcto, an audit is ocpocinlly beneficial for credit unions with

~

. little oqnity cuahion and more vqlatllo assdt returns.

- -

. .
LN - e -
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Liquidation Expenses/Stabilization
The premiums were recalculated using the pricing model extended

to incorporate "external” liquidation expenses and choice of the
deposit insurer to stabilize or liquidate a finaqncially distressed
credit union. The first two columms of Table IV.2 record the annual
premiums assuming "external"” liquidation expenses of 1% of assets but
only a final audit and no choice of stabilization. The absolute

increase of premiums is greater, ceteris parggpa,‘aa the ratio of the

market value of assets to book value of.liabilitiel falls. For
.example, the Credit Union B's premiums rose about 0.92% after
incorporating a 1.6% "external” liquidation expense. The sharp .
increase reflacted the fact that at a 0.93 asset to liability ratio,
the credit union had a very high probability of being liquidated.
"Calumn 5 of Table IV.2 illustrat;s the reduction in annual

premiums that can be achieved through a semi-annual audit in the

presence of liquidation costs. It was assumed that, at the time of
the interim audit, a financially distressed credit union with @a:ket
value of As;ets less than book value of liabilities would be
liquidated. As in the case of no "external” liquidation costs,
ptamiun roductipns vere highor where the credit unio; had greater
asset volatility. and its ratio of market valuﬂ/of asaets to book
value of liabilities was closer to one. -

" Because of the "external" liquidation costs imposed, the
ge;i-a;nual audit ®actually increases CUDIC's exposure with sany credit
ﬁnions. For example, Credit Unjon RR would hav;‘ita.broniuns
increased by_gpproxinatoly $7,000 where a seai-annusl sudit occurred
and- tHe deposit insurer liquidated all financially distressed member

. . i

instigtutions. > .t

- . e

*a
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Column 6 of Table IV.2 lists the reductions in annual premiums
that can be expected where.the deposit insurer is sllowed the choice
of providing a temporary loan to the credit union rather than
liquidating it at the time of the interim aﬁdit.. At the end of the

year, the credit unioq\fs liquidated if the market value of the assets

falls short of the bqQok value of liabilities. Savings from

stabilization are greater, ceteris paribus, where the volatility of
the asset rotur;s is smaller. Furthermore, as predicted in Appendix
IV.B, there does not appear to be a solvency level belo& which the
savings from stabilization will disappear.

The most critical factor in determining whether a’credit union

should be liquidated or stabilized is clearly external liquidation

‘costs. Confirming the analysis of Appendix IV.E, Table IV.3 shows the

benefits to the deposit insurer of semi-annual audits and stabiliza-

’

tion. . At a 2% external liquidation cost, the annual savings frog

having semi-annual audits with & choice of stabilization 1s almost

-+

nil. Consequently, with a 2% external liquidation cost, almost no
credit unjion will be iiquidatod at the interim audit..

In order to capture the benefits of stabilizaéion where there is
no limit to the period oé stabilization, the model was altered to

allow the deposit insurer the following alternatives at the end of one

year.
) |
- Liquidation ’

= Stabilization for one additional year
Py .

- Stabilization for two additional years

- Stabilization for n additional years

‘D
L
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Assuming the deposit insurer is motivated by a cost ginimization
princ;;la, Table IV.4 shows the savings that can be achieved given an
increasing nusber of years to .allow stabilization. The additional
savings diminish after a year, thus making the one-year alternative a
reasonable proxy for an infinite pericd of stabilization.

As shown by Table IV.5, the exposure of CUDIC changed over the
eight-year period studied. The volatility of the exposure would b;
further heightened if credit unions that had failed partway through,
were added to the sample. From 1977 through 1982, the weishied mean
of premjums was significantly above that of the arithmetic mean. Fhis
indicates that the larger credit unions imposed more risk on the
deposit insurer than those smaller.

Even in the abs;nce of external liquidation costs, the premiums
reﬁuired over the whole time period were much higher than tKose ‘

N actually'asgepsaé éhe credit unions. The fixed rate premium charged

'the credit unions was only 0.07% of non-equity shares and deposits.zo

There are several reasons for this discrepanéy. First, since
1981 the British Columbia credit unions have had to build a statutory //

resbtve<gécount (SRA) which will eventually equal a minimum of 5.0% of.

-

- its loans and 1nv;atments. The minimum reserve level, which at the
. end of 1985 wxs:}iG percent, 1is scheduled to increase 0.2 percent
' annually. Because the increases directly improve the position of the
deposit insurer and would otharwise have béen'distr}buted to share-

holders, these amounts can be viewed as similar to deposit insurance

.

premiums. Assuming thé reserve account will equal most of the.excess
»
of asset value aver liasbilities, by 1995, when a minimum 4.0% S.R.A.



is achieved, the weighted average of the premjums' will be at most
.

0.15%.2!
Another reason for the apparent underfunding of the deposit
[ -

insurer is the fact that interest r;te variance from 1979 through 1982

2 If the standerd deviations of the credit

~

was historically high.2
unioef' an,.&a return were cut in half, the weighted av;rage premium
would be reduced to 0.23% as calculated at the end of the 1983.°%°

A critical test of the model is how well the actual record of
financial distress corresponds\to the premiums estimated for the
credit unions. To evaluate the relationship of the amount of the
estimated premiums with the actual loss experience over time, one

~

would need a long series of cbservations to cover a representative
~

sample of the diastribution of the returns of financial assets.

However, a study of how estimated premiums correspond to actual loss

experience across credit unions can be performed. ]

At the end of June 1984, there were eighteen credit unions which
were being stabilized. Six of these eighteen credit unions had ébe
higheaf six premiums estimated as at the end of the fourth quarter of
1983. Twelve of the stabilized credit unions were among the highest
ﬁtéonty-tuo-gfeaiu-n estimated while only two of the stabilized |
ingtitutions were in" the bottom haif of the premiums. It should be
noted that stabilization may arise where a solvent credit union was
-xporicncin;‘a liquidity shortage. If one could dintinguisﬁ‘tha
reason for each case of stabilization, it is likely the premiuﬁs'-
correspondence to actual distress would be even closer.

Table 1IV.7 illustrates two other measures which indicate a high

degree of cross-sectional stability of estimated premiums. The
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premiums calculated at the end of 1982 with infornatiog onlj up to
that yoaglend corresﬁénds closely to both the premiums calculated at
the end of 1983 and tﬁe r?tios pf the market va}u; of assets.to book
value of liabilities at thg end of 1983. ‘Excluding the seventeen
credit unions with shares and deposits totalling less than one million
dollars as of the foyrth quarter of .1982, increases the correlations.
This is likely the re;ult of higher estimation error involved in the
odel's {nputs for smaller credit unions. .

Exposure of Canada Deposit Insurance Corporation (CDIC)

As the v;tiance of the gggregate return on aaset; was lower than
that of the mean of the indiyidual credit unions, the exposure to the
CDIé as lender-of-last-resort was lower than th: ;eighted average
premium.zé Even.after.inCOIporating liquidation costs, the exposure
to the CDIC was negiigible at the end of the fourth quarter of 1976,
1982 and 1983 a; Table—IV.6 indicates. However, th;‘risk became
significant during the years 1979 through 1982 when interest rates
escalated. If the British Columbia credit unions can reach a .4.0%

S.R.A. level, then the CDIC will have almost nil exposure from the

British Columbia system.

VI. Conclusion
The paper has further developed and applied Herfon'u deposit
igsurance pricing model. The results for both the basic model and its
extension indicat; that the pre;ent method of fixed-rate pricing is
unfair as the actual exﬁosure to tq' deposit‘inyurer varies widely
across credit unions. Furthornoro,'tho required prcniunn change

significantly over time to reflect varying financial conditions. In

us
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order to apply the model without exascerbating the problems of dis-
tressed 1nltituti;ns, it is likely that deposit insurance administra-
toss could give these institutions the alternatives to higher deposit
insurance premiums of reducing leverage or lowering the volatility of
the returns of assets per dollar of liabilities.

The models priuented here not only provide an estimate of the
deposit insurance premiums but al'so provide a guide ;s to whether the
dog9sit insurer should conduct an interim audit and whether a credit
union should be provided a temporary loan rather than liquidated.
Interim auditg‘rould be most justified where liquidation costs are

negligible, asset volatility is high and the credit union has little

or no equity. Stabilization is a favorable alternative to liquidation

where "external” liquidation expenses are significant and asset «

volatility is low.

The analysis suggests that varigble rate premiums can be-detar-
mined where there is no publicly traded equity. Future research
should be directed to obtaining more current estimates of the variance
of the asset return per dollar of liabilities that reflects cJLrent
asset/li;bility composition and present volatility of macroeconomic
factors. Options on interest rate futures offer & means of estimating
variance of interest rates over the period of deposit insurance
;ovor..s. Furthor-ofe, in order to apply the model to institutions
which are more sensitive to credit risk such as Canada's chartered
banks, the issue of how to determine the market value of loans such as

those for commerciail real estate and sovereign debtors will need to be

resolved. Another issue to be explored is how "external" liquidation

)

(s
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costs differ across individual credit unioms and over different policy '

~

regimes.
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Table IV.3

Aggregate Reductions (Increases) (n Annus! Premiums
of British Columbia Credit Unions
Caiculated as at the Fourth Quarter, 1983 -\\\
through Semi-Apnual Audit and Choice of Stabilization

External Savipgs froe Savings frowm Combined
Liquidation Semi-Annual Choice of Savings
Costs (As a Audit Stabilization
% of assets) ($000's) ($000's) ($000's)
0.0% 2,438 o z,(
J/
1.0% 615 i 27 Ve 642
2.0% (1,209) 1,210 . 1
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Table IV.4
Aggregate Reductions (Inmcreases) in Annual Premiums
of British Columbia Credit Unions
Calculated as at the Fourth Quarter, 1983
through Choice of Stabilization

Number of Years Savings From Choice
in Futuve of -Stabilization*
Srabilization ’
Allowed (5000's)
1 $§658.7
-
1, 2 $665.1
1, 2, 3 $665.3

* Assumes 'externall' liquidation costs equal to 2.0%
of market value of assets



/4

Year

1976
1977
1978
1979
1980
1981
1982
19873

1

2

"No liquidation costs

Table 1V S

MEANS OF PREMIUMS!
FOURTH QUARTER 1976
THROUGH FOURTH QUARTER 1983

With liquidation costsﬁ

. Choice of stabilization

Weighted Arithmetic Weighted Arithmetic

Mean Mean Mean Mean
0:313 0.352 0.499 0.533
0.504 0.383 0.766 0.584
11087 0.757 1.546 1.112
1.825 1.181 2.451 1.672
,1.801 1.195 2.419 1.671
1.638 1.164 2.204 1.604
0.353 0.274 0.525 0.401
0.373  0.408 0.547 0.561

as percentage of book value of ITiabilities

1.0 % o( market value of assets




s
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Table 1V 6

Exposure of corct
Fourth Quarter, 1§76&
Through Fourth Quarter, 1983

Year No liquidatf%n cost; With liquidation costs ¢
1976 | 0.00" 0.00u
1977 0.035 0.108
1978 Q.44 . 0.896
1979 1.277 2.132
1980 1.247 2.095
1981 0.980 \ 1.754
1982 0.003 0.010
’ 19873 ~0.00Q2 0.009

lag percentage of aggregate book value of liabilities

2
1.0 ¥ of market value of aggregate assets

b
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TABLE IV.7
Cross Sectional Stability -
of Premiwme Actross
Time
1
~ All Credit Unions Exclusing Smallest Credit quon:z
Pearson Spearaan Rank Pearson Spearsan Rank
Corzelation of anmwal 0.04¢ 0.831 0.873 0.855%5
Premiwm Calculsted
at end of 1982 with
Preaiwm Calouwlated
at end of 1903
780 -6.703 -8.801 -0.7%82

Coerelation of Aaneal -0.
Premimm Calculated

at ond of 1962 with

Rntio of Markat Yalwe

of Assats to Book =
Valwe of Lisbilities

at end of 1943

119 British Columbia credit unions with continuouys quarterly financial statement
information from first quarter 197¢ through fourth guarter 1963

excludes saventeen credit unions vith shares and deposits totalling lesa than
$] million as of fourth quarter 1902
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Notes .

The Federal DePosit Insurance Corporation intended to implement a
program on December 31, 1986 to evaluate the riskiness of each
member financial institution and decide whether or not to provide
a rebate of deposit insurance premiums.

Ronn and Shaked (17) extended the Merton model by assuming the
deposit insurer would provide a loan to distressed financial
institutions with asset value below 100% of the level of deposits
but above & prespecified percentage, P. With asset value be low
P, the financial ipnstitution would be liquidated. As contended
in Appendix IV.B, the choice between liquidation and
stabilization should incorporate the policy of selecting a course
of action that minimizes the direct costs to the deposit
insurance fund as well as the costs of externalities.

The seller of a European put option has the obligation to
purchase the underlying security at a prespecified exercise price
at the expiration date if called upon by the buyer of the option
to do so. The writer of a put option thus faces an asymmetric
payoff structure. He will lose only 1f the stock price at the
time of expiry is below the prespecified expiration price; the
amount of his loss will either be zero or the difference in the
stock price at the expiration date and the exercise price.

. The auditors of a financial institution do not attest that the

financial statements report the fair market value of assets.
They only attest that the credit union's financial statements
fairly represent its financial conditions according to generally
accepted accounting principles (GAAP). For example, GAAP does
not require that mortgages be revalued according to current
interest rates. However, with the information that the auditors
attest to, the deposit insurance administrators can revalue the
mortgages and other assets in order to determine the fair market
value of the unit’'s assets.

We also assupe that where the market value of the assets axceeds
the book value of the liabilities, the deposit insurer will not
liquidate the credit union. If the credit union experiences a
liquidity shortage, then a temporary loan will be granted by the
deposit insurer.

Deposit insurance administrators often seek to merge credit . N
unions experiencing financial difficulty with a stronger partner.
However, because credit unions experiencing financial distress
usually have almost no goodwill, the payoff to the merger partner

is similar to that involved in liquidation. Thus mergers are

treated as, liquidations in our mocdel. .

Because a credit union may experience a fair market value
deficiency but still have adequate liquidity, the deposit insurer
often does not need to provide a locan. In addition, because our
model assumes that depositors are paid off when the deposit
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10

11

12

insurance corporation provides a loan, the exposure of the
corporation is no different from that which arises when no lcocan
is provided. The corporation has just exchanged its exposure
through insured deposits with that of a direct loan.

The extended model assumes that the costs of liquidation are
proportionate to the dollar velue of the assets. This has been
confirmed by consultations with deposit insurance administrators.
The model alsc assumes that any expenditures made to stabilize a
distressed credit union will be offset directly by increases in
the value of the credit union's assets from better management of
the credit union's assets thus leaving the insurer's exposure
unchanged. However, if these stabilization costs were'not deemed
to add value then the model could be extended by a method
analogous to that of the liquidation costs.

Note that the riskless rate of interest is usually measured by
the yield on short-term government treasury bills. Assuming a
compet itive financial market for short-term deposits, any short-
fall in the interest paid on demand deposits from that on
short-term treasury hills is conpensated_yy the value of banking
services provided. Howevaer, {f the market ¥or short-term
deposits is not purely competitive then the actual rate on
short-term deposits plus the value of banking services would be
used as in Marcus and Shaked (1984).

The teductions>from boock to market value are xalculated as
follows:

4% of non-mortgage investments plus

S0% of net book value of fixed assets and property
held for resale plus

100.0% of prepaid expenses //rplus

20% of accounts receivable

Although quarterly adjustments to reflect varying economic
conditions are required for practical application of the model,
deposit insurance adaministrators confirmed that these figures
were reasonable adjustments for conditions of the early 1980's
recession in Western Canada.

Because it was assumed the liabilities of each credit union will
increase at the risk-free rate of interest, the risk-free rate is
cancelled out of the pricing formulae. If one assumes that
liabilities increased differently from the risk-free input of the
model then the rate on deposits would be adjusted accordingly. A
rate on deposits higher than the risk-free rate of Tnterest would
cause premiums to increase while a rate lower would have the
opposite effect. In this way, the effect of an asset/liability
mismatch would be incorporated in the model.

Dividends are usually paid once a year by credit unions. In
order to reflect the fact that a liability to pay out dividends
accrues over a full year, the amount of dividends in a given
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quarter was added back to the four previous quarters as a
liability. The full amount was added to the previous quarter's
liabilities, three quarters of the amount paid was added to the
liabilities twoc quarters back, one-half wes added to the
liabjilities three quarters back, and one &Qarter was added to the
liabilities four quarters back. ) ~

Valuation of deferred taxes is a problem because of the
uncertainty-in the timing of the reversal of income and expense
items for financial reporting and income tax purposes. However,
as the presence of the deferred taxes on the balance sheat
indicates there is a reasonable probability that the items will
be reversed, it is treated like other liabilities in our model.
A further extensfon of our model would be to estimate the timing
of the reversals and discount the expected tax payments by the
risk-free rate.

Evaluate M(t), the moment generating function of the difference

of two variables, X and Y with Q bivariate noEmal distribution.

X and Y are distributed N(ul,c1 ) and N(pz,c2 ) repectively with
covariance 012. .

M(t)

E (exp (t (X-Y) )

H

1
E (exp (tX - tY)

M, (t,-t) where M, is the moment generating
function of a8 bivariate normal
distribution
(Hogg and Craig, 1978, p. 119)

exprqt (M -u)+£‘-z(oz-2c +02)]
1 2 2 1 12 2

Thus X-Y is distributed

2 2
NCHy My, 0y 20,, +9;)

The actual mean of the return on the mortgage porifolio was less
than that of the treasury bills over the period of study.

Because the natursl logarithms of one plus the quarterly return
on the assets are assumed to be independent and identicsl draws
from & normal distribution, the annual variance is four timaes
that of the quartdrly variance.

The Gredit Uniohs Act of British Columbia limits the levying
powers of CUDIC. The maximum level of assessments and mandatory
purchases of CUDIC debentures are each set at 0.2% of deposits
and non-equity shares. . )

The arithmetic means of the standard deviations of the log-of one
plus the return on, assets per dollar of liability were calculated
for the British Columbia credit unions over the period 1976
through 1983. As jillustrated below, these approximate the
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standard deviations of returns on assets calculated in previous
papers.

Distribution of Stancdard Deviations

Marcus 8 Ronn 4 Verma (198¢)
British Columbdia Shaked {19684)
Quarter I Quarter IV
197¢6-1983 1979 1980 1983 1983
Mean 0.022 0.022 0.022 0.018 0.01¢
Standard
Deviation (0.005) (0.008) (0.008) 10.008) 10.006

As noted earlier, a major disadvantage of using accdounting data
is the fact that the number of observations available to
calculate standard deviations is limited to the number of
reporting intervals. Because of the need to reduce estimation
error, all thirty-one quarterly changes in the natural logarithm
of the ratio of the market value of assets to the bock value of
liabilities to calculate the standard deviations were used.
Because of the much greater time period over which our estimates
were made, the standard deviations reported herein are likely
more susceptible to stale data error than those reported in
papers eaploying market datsa. o -

To test the stability of standard deviations across time,
estimates of these parametears were compared on the basis of
credit union data before first quarter 1980 (15 quarterly
changes) and data after and including first quarter 1980 (16
quarterly changes). . The Pearson and Spearman correlations
between the two sets of estimates were insignificant at the 5%
signdficance level.

- . L 4
In order to obtdin more recent estimates of the standard devia-
tions fér financial institutions not publicly traded, one could
obtain estimates of the variances and covariances of the returns
of publicly traded assets proxying thase of the institutions: By
also incorporating an estimate of the variance of nhet deposit
inflows, a simulation could be used to determine the standard
deviation of the return on the market value of assets per dollar
of book value of liabilities.

Vhen one includes dnvestment income on the deposit insurance fund
‘less administrative costs apart from the financial assistance to
tredit unfons, the percentage increases to 0.09% of deposits and

non-equity shares.

These:calculations assume "external' liquidation costs of 1%.

.
-

[,
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Ronn and Verma (17) found the impact of interest rate risk was
only 8 minor component of the risk of 43 large U S banks
studied. The difference from our results is attributable to the
higher degree of asset , liability term amd interest rate
mismatching of the British Columbia credit unions The British
Columbia credit unions during the vears studied were funding
fixed rate mortgages of terms on average three years with
short-term deposits The U § banks had a much higher proportion
of assets in commercial loans with floating interest rates

AFY}

t)

These calculations assume external liquidation costs of 1%
24
“ This method of valuing the exposure of the CDIC to the
British Columbia Credit Union System makes the assumption
that it can liquidate the system i§ it enters into defaulc
Given the weakness of this assumption, an appropriate
alternative would be a permanent guarantee of insurance :n
which case the: cost would increase
L}
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Appendix IV A
Valuat:ion of Depos:t Insurance

where Intermediary Audict

The cost of deposit insurance wi.. be reduced where there :s an
inter:r as wel)l 8s a final audit With an interitm audit, the deposi:

insurer can sooner tdentify and liqu:idate a credit union in a def:i:cit

—"
position and so veduce its exposure

The price of deposit insurance with an interim audit is equal to
the sum of the value of the insurance for the period prior to the
interim audit and the value of the insurance for the subsequent
period. At an interim asudit, the deposit insurer will liquidate the
credit union {f the market value of liabilities dxceeds the market
value of-;ssets. The cost of coverage for the period up to the
interim audit can be calculated using the previously outlined wmodel.
[f the market value of assets exceeds the book value of the liabili-
ties, then the deposit insurer will guarantee deposits over the time
period between the interim audit and the final audit.

The cost of this second périod's guarantee is thus dependent on

the likelihood that the market value of the credit union's assets will

exceaed the liabilities as at the interim audit. These conditions are

similar to thosa of the compound call option model developed by Geske
/ ’
(1979).

By invoking the risk neutrality arguments of Cox-Ross (1975),

Geske contended that the current value of a compound call option {s:

-rf(t*-t)

C=e E (Coul

117
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liabilities. According to discussions with credit union officials, -a
premium for goodwill is rarely paid by a merger partner.
The lending of funds to a distressed credit union may be a less

expensive alternative to liquidation or merger. However, it should

first be noted that this will require an assumption that liquidation *

or forced merger will bear external liquidation costs additiocnal to

the shortfall in asgpt value. The lending of funds to a distressed
credit union usual 1‘

discussions with deposit insurance officials, the costs of adminis-

~

tering stabilization and liquidation are approximately equal aﬁd are
ignored for purposes of this comparison. Consider the case of a
credit union that has fallen into financial distress; the deposit
insurer can either liquidate the credit union now or else provide g
—

temporary loan and insure it for another time period. Assuming that
the lo provided by the deposit insurer is used to pay off existing
liabilities of the credit unjon, the ratio of the market value of

assets to book value of liabilities is unchanged. ’‘In the absence of

externalities the two choices would be .valued as: *

(1) Liquidation = L_- A
(2) Stabjilization = -[AN (-h) < LN (04T - h)]

for one Period where

h = In (A/L)/odT + § oiT

L = current amount of demand deposits

{involves considerable administrative cgsts. From
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Similar to the solution of

valuation,

conditional distribution of the

of the intetmediary audit given

the value of the put

119

Geske 53979) for compound call

can be determined if we know the

- —

value of the firm's assets at the time

the firm's assets have a current value

R
of A, F(At*/A). In addition, the value of the call C;* at time‘* can

be obtsined by the Black-Scholes option pricing model.

. . - !
p= o TE(ta"®) [7 A (kboy ITt0) F(AL/4) dA
Lt*
o~ -rf(T-t,)
[” Le N, (k) F(A_,/A) dA
. L ’
t*
- - ~rf(T-t,) -
“ 7 A FOA/D dA+I-Le THT5) F(a /80 da
L L -
t* t*
L . . .
where k = 1n(A/L) + (rf - ioA’) (T-t)
) 9, IT-¢,
OA’ = instantaneous variance of return on
assets
. L = amount of demand deposit at time, T
L o = amount of demand deposits at time, t,

. Using Geske's evaluation of the first two integrals and that

of Jarrow and Rudd (1983) of the last tdb, the current price of

the deposit insurance coverage for the second time period can be

i

rewritten as:
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(

120

o
n

AN, (h+o, Jt,-t, kto, JT-t; (e -t)/(T-t)

- Le“f.(f N, (h, & J(6,0)/(T-t))

U 0

AN, (hy) + Le"f(T'f) No (hy-d), Je -t)

vy

In(A/L.,).* (rf - 40,%) (r, -t)

where h

IUA Je -t

k = 1ln(A/L) + (rf - QoA’) (T-t)

o, JT-t
[ 3
R, = In(A/L ) + (rf + 40,7) (t,-t)
9 Je -t
) = bivariate cumulative normal distribution function
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Appandix IV.B

Valuation of Choice

of Stabilization/Liquidation

+ -~

Deposit ipsurars usuglly have three choices when a financial
institution has encqyntored financial distress. The financial
institution can be liquidated, merged or be given an emergency loan.
The Merton model assumes that the financial institution will be
liqugdated. Howaever, most of the governing statutes require that in
order to guarantee deposits,,the deposit insurer should choose the
least coatfy course of action except in cases where the choice would
deprive a community of the services of a financial institution.
Because of this type of exception ocur deposit insurance model wfll

-

incorporate the goal of minimizing costs not only to the deposit
insurance fund but also those of externelities: There are thrae
catg;Lries of costs involved in the liquidation of a distressed credit
union by a deposit insurer. First, there is the shortfall in asset
value below book value of liabi{lities. Second, there a;e'adminis-
trative coat; involved i; managing an assistance proggam. Last, there
are "external” costs such as loss of confidence in the credit union
system, loss of employwent of manaéenent and staff arid disruption of
customer banking relationships. -
The cost of a forced n;rger would likely be similar to that of a

liquidation as the merger partner usually demands payment equal to the

shortfall in market value of assets from the book value of

121
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L,

. R
liabilities. According to discussions with crgdit union officials, "a
premium for goodwill is rarely paid by a merger partner.

The lending of funds to a distressed credit union may be a less
expensive alternative to liquidation or merger. However, it should .
first be noted that this will require an assumption that liquidation '
or forced merger will bear external liqéidation costs additional :Q

involves considerable administrative costs. Frowm

the shortfall in asgpt value. The lending of funds to a distressed
credit union usuall’

discussions with deposit insurance officials, the costs of adminis-

-~

tering stabilization and liquidation are approximately equal and are
ignored for purposes of this ;omparison. Consider the césa of a
credit union that has fallen into financial distress; the deposit
insurer can either liquidate the cred{fﬁgﬁ}on now or else provide g
temporary loan and lnsufe it for another time period. Assuming that
the loarn provided by the deposit insurer is used to pay off existing
liabilities of the credit union, the ratio of the market value of

assets to book value of liabilities is unchanged. ‘In the absence of

externalities the two choicgs would be .valued as:

(1) Liquidation =L - A
(2) Stabjilization = -[AN (-h) < LN (4T - h)]

for one Period where

h=1n (A/L)/o4T + ¢ oJT

L = current amount of demand deposits
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Additional cost of stabilization over liquidation:
= TN
= IN (6T - h) - AN (-h) - L + A .

L (N(oJT - h)-1) - A (N(-h) - 1)

L (-N(h - oJT)) - A (-N(h))

AN (h) - IN (h - o¥T)

= price af call with asset value A and exercise price
g L at end of T time period.

2 0 as call has limited liability.

Thus the cost of providing a temporary loan never falls below the
cost of liquidation in the absence of "external” liquidation costs.
In reality, liquidation often involves "externalities". From

discussions with deposit insurance administrators, the "external" cost

of liquidation is best modeled as a percentage, x, of assets.

Thus the relevant tosts are equal to:

(1) Liquidation = L - A + xA )

(2) Supervision for = ~{AN (-h) - LN (T - h)] + xAN (-h)*
for one Period where .
h = (ln (A/L) 40 T {2) / odT

L = current amount Sf dé;and.depoaits

*Expected value of "external' cost of liquidation:

= o TfT g (xala<ie™fT).

~

= T (E(xA) - E(xAlA 2 L*TTyT

- o TfT (x4 oFfT = xA.ffT”ﬁ(h)]
! = xA (1-NCh)) .t T
= xAN (-k) | . .

©
3

(68
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—

Additional cost (AC) of stabilization over liquidation:

AC

ANER) - LN (h - oJT) + xAN (-h) - xA

AN(h) - IN (h - odT) - xA (1-N-(h))

ANCR) - IN (h - odT) - xAN (h)

2 0 for 0 < x ¥ 1 :

Thus, the choice between stabilization and liquidation depends on

the amount of liquidation costs and the asset value at tha time of the

-
-

_ preliminary audit, the standarde deviation of the asset return and the

time to the end of the stabilization period.
As the liquidation eiperises increase as a pieportion of total

asset value, the relative cost of stabilization decreases:

AC =" - AN (h) <0
ox
K3
However, for a given liquidation cost, the direction of the
change in the additjional cost of stab}liz&tion is uncertain as the

ratio of asset value to book value of liabilities incraases.l

’

1Furthernore, for a given liquidation cost, the direction of the
change in the additional cost of stabilization 4s uncertain as the
standard deviation of the return on assets increases.

dAC = A JTN'(h)[l -x }‘-1n (A/L) + ¢} ]
© od ’ ) oIT

20

R
where N'(h) = s h %/

1
J2m

o S R W RN
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By setting I=1, we evaluate:

3AC = N(h) - xN(h) - x AN'(h) / A oJT

3A
= (1*x) N(h) - x N'(h) / oJT
20V 0<xc<1
w2
and N'(h) = 1 e M /2 .
- ’ J2n

Thus, in order to calculate the premium for insuring the deposits
of a credit union over two periods where there's a choice ¢f stabiliz-
! ing or liquidating the unit at the end of period one, a closed form
solution cannot be employed. By the rigk neutrality arguments of Cox
and Ross, the value of the deposit insurance is equal to the expected
value of the cost at the end of the preliminary audit given the choice

af either insurance or stabilization discounted at the riskless rate

of return:?

Preajum = ‘-rle E {min < L-A + xA,

-[AN(=h) -LN(oJ'r2 - h)] + xAN (=h)>}

wvhere h = [(ln (A/L) + o? T, /2) / cJTZ]

zAdliniltrltive'costu, ad, equal for beth stabilization and
- liquidation could be incorporated as follows:

Premium » ¢ “T1] E [min < L - A + xA, -[AN(-h)-LN(oT; - H)]
+ xAN(-h)> + ad} .

L 4

where h = [1ln (A/L) + qf T, LZ),) GJTé]

———
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206
= length of time to first audit

T1
T2 = length of time from first to second audit

= e T IL min < L - A" + xA] - [A'N(-h) - LN(oJTz - h)]

o2
+xA'NC-R) > e Vg (1

Jan _ .

where A' = Ae(rrl * GJTI v)3

‘This integral can be solved by numerical analysis. In this
paper, Simpson's Rule was employed because of its computational ease
and relatively small approximation errdr.h

In order to campute the benefits of a preliminary audit when

. there is an oppo;tunity for stabilization ;nd "external” liquidation
costs are present, the compound put model was recalculated. The wvalue
of the deposit insurance incorporating "external" liquidstion costs
when there is oniy one audit and no opportunity for an intermediate

period of stabilization is equal to:

- [AN(-h) - ILN(oJT - h)] + xAN (-h)
where h = [In(A/L) + o* T/2] / oNT
The‘ptice for insurance wherg’there is a preliminary sudit with

the opportunity for stabilization is a combination of model

3Jarrow and Rudd, page 94

aDorn and McCrackén

I's - .
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(B.1) providing coverage in cases where the asset value fails
below the liability value at the interim audit ahd a recomputed
compound put model from Appendix IV.A, P*, providing coverage in
cases where the asset value was above or equal to the liability

value at interim audit:

P* = A(1-x) N, (h+o, Jet -t, kto, JT-t5 J(t,-t)/(T-t))

2
- Lo THTT N (n, kg J(t*-:)/('rBt))
- (1-x) ANy (h) + Lo THTTE N (h e, VTS

where terms are equivalent to those of the previously
outlined compaund put model in Appendix IV.A.



Appendix IV.C

Pl

Market Valué of Assets

Real Estate Mortgages

Although the quarterly financial statgmgaks were not audited, it
was assumed that both quarterly and annual allowances for doubt}ul
accounts were reasonable estimates of the proportion of the'booklvalug- -~
of mortgages that would not be repaid. The‘allouance for doubtful
accounts was split on the basis of the proportion of book value
between resl estate and o;her mortgages.

After this adjustment for the allowance for bad debt, the
mortgages were revalued by discounting all their expected monthly-
payments and final payments of principal outstanding by the current
mortgage'raCe. No provision was made for early repayment as there
were usually significant pepaities'on such action by borrowers. All
mortgage balances were treated as‘having three year terms. This
assumption was supported by the following ratios of the average of ‘
three:previous year-end balances of real estate mortgages over.
pfincipql-quaid during the year:

i978 1979 1980 1981 {582 1983 ' .

1.86 2.33  2.56 3.16 2.49 319

,
The next step in the valuation of real estate mortgages as at the
end of .a quarter was to calculate the amount pf mortgages outstanding
' ' 4 .

at Ghat date which were issu;d in each of the prior thiégy-stx months. .

» - . .




n

.

-

These amounts were estimated as follows for the outstanding balance at

the end of month T.

\

Three year term. : Mortgages issued Principal
real estate = in month, t X OQutstanding

mortgages issued Ad justpent
in sonth, t Factor

oucstquing'gts'

end of Sonth T
’. "-\‘g":’ . R

where the Princiﬁhiiﬂu%Standing Adjustmant Factor is equal tc the

proportion of the original principal of the mortgages at the time of

issue, t, remaining at month T. The mortgages were assumed to be-

129

issued with equal amounts of five, ten, fifteen, twenty and twenty-five

year amortizations.

4 .

With these balances and their corresponding number of months
outstanding, amortization period-and the mortgage interest rate,6 -
future mortgage payments were estimated. These future cash flows were
then discounted by the current month's mortgage rates to arrive at -the

market value of the mortgages.

- v
»

1

sT'ho sus of the outstanding mortagages estimated; to have been
issued over-the prior thirty-six months was compared against the
actual ssount outstanding. An adjustment was made to the estimates on
this basis.

6Tho five year conventional mortgage rate from the Bank of Cnnada
Review was used bacause no series of three-year rates was available.
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CHAPTER V

Early Warning System Predicting Both Financial

Distress and Type of Financial Assistance Required

I. Introduction

.
————

Deposit imsucance corporations have a primary objective of

. 5 .
insuring depésits up to levels specified by legislation. Legislation

.usually mandates that they accomplish this goal in a way least.cost!s L

to the éepo‘;ﬁ»{surance funds the’y administer. A secondu;l‘.‘ >
objective, which apéears to have been adopted by several deposit
insurance eorpora;ions in Canada ahd the United States, is to
contribute to the st;biliiy of the financial system.1 Contributing
stability to the financial system is & general rubric that
incorpo}ates a whole spectrum of lesser objectives.

At one extreme is the Funds of Quebec Federation which has a
legislated objective of providing assistance for the benefit of the
member ''caisdes populaires".2 At the other extreme, would be a
Aeposit insurer that considers $tability in the financial system as an
objective‘only because its liqu;dation of a distressed financial
institution may lead to other fai{lures which, in turn, would trigger
increased draws on the insurance fund. In between, most deposit

insurance corporations consider the effect of failure on the

businesses financed by and the depositors of the distressed financial

-
A

institution. Especially of concern to the provincial credit unions'
deposit insurers are remote communities where the member institution

is the only provider of banking services,
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The last few years have seen an increasing weight placed on the
goal of stabilization rather than pure insurance. For example, the
Canada Deposit Insurance Corporation’'s March, 19851bailout of the
Canadian Commercial Bank was based partly on a goai of maintaining
regional banks. The large numbers of savings and loan institutions in
the United States receiving loans from the Federal Savings and Loan
Insurance Corpora;ion in the early 1980's, reflected the relative
importaAce of protecting the stability of the flzancial system.

If a financial institution encounters financial JTStress, there
are four types of assistance a deposit insurance corporation can
provide: 1liquidation, merger, loansand supervision. Supervision of a

[y

member institution usually involves deposit insurance administrators
N
closely monitoring operation; and holding authority over major
decisions. A deposit insurer whose sole function is pure insurance
would mostly choose liquidation ox merger as a means of settling
claims. Loans and supervision are the main tools of a deposit
insurance system aiming to preserve distressed members as going
concerns. The first two types of assistance cairy costs and require
management skills different ;rom those of the last two forms.

Consequently, in order to estimate the amount of funds necessary to

fulfil the claims on the deposit insurer, the likelihood of each type

-wr ’aaistance is a necessary calculation.

Previous pcg?rs have presented models to predict the likelihood
of financial distress based on a series of accounting measures.’
This paper wi}l develop an early warning model to predict not dmly -the
likelihood of incurring financial distress but also the type of

financial assistance required. . The modal will be b1‘ed on data froam

103
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the Ontario Credit Union system over the pericd 1979 through 198S.
Because a large number of credit unions were provided a variety of
forms of assistance over the period, analysis of the system should be
of relev;nce to all deposit insurance corporations that conduct both
pure insurance activities and stabilization. -

The next sectfon of this paper develops a framework for the model
as well as relevant variables to be incorporated in' it. Section Three

discusses the method of estimation while the fourth section reviews
~

“the data. Section Five presents the results while the sixth section

L

provides conclusions.

-
.

"11. THEORY

<
1. Types of Distress

Previous models predicting financial distress of financial
institutions have not distinguished the distress by the type of
assistance provided. For example, Altman (1977), Martin (1977), and
Sinkey (1978) lump together problem banks recei;ing qi}ferent forms of
assistance. The hypothesis to be tested in this paper is that
financial institutions likely to rec;ive one form of assistance are
not significaﬁtly different from financial institutions likely to

v

receive another. p

1 It is seldom that a credit union receiving a loan from a deposit
insurance corporation not be under or subsequently placed under
supervision. Consequently these two categories were collapsed into
one and are referred to as supervision. .

A strorig 8 priori case can be made for combining liquidation and

merger groups. In both instances the primary cause of the dissolution

13
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is that the credit upion is no longer economically viable on its own
and the deposit insurance corporation has no special intent to make 1t
so. A liquidation usually occurs when a suitable merger pa}tner
cannot be found. '~ Thus, it Ts not expecf;d that the hypothesis that
the characteristics of credit unions which dre liquidateg-zre the same
as those of credit unions which are merged will be rejected. On the
other hand, it is expecteg that credit unions which make a supervision

claim are significantly different from those that make a

- .

liquidation/merger claim.

There are no precise guidelines® by which 0OSDIC chooses one remggy
to financisl distress ov;r anotﬁer. From disclUssions with provincial
deposit insu;ance administrators, supervision is chosen over
liquidation/merger f;r the following economic reasons. Supervision is
often applied where the problems leading to the financiaY distress of
the credit union appear tempérary. For example, the deposit insurance
corporation’would provide a loan to a solvent credit union
experiencing a liquidity shortsage. Another exaéple woulé be 8 credit
union experiencing an unusual amount>of non-p;rforming loans because
of circumstances likely to reverse themselves such as a strike at a
local employer. )

Supervision will be applied also to the cases where the largest o
financial institutions have fallen into distress. As commented by
Mayer (1975) and Ho and Saunders (1980}, deposit insurance
corporations will be reluctapt to publicize the financial gifficulty
of a large financial fnstitution because of the adverse reaction af
depositors of other banks. With a fear of contagion effects there is
) \

an incentive to discretely provide a loan to a troubled member

institution, especislly a large one, rather than

-,

()

(o
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conduct a liquidation and pay off depositors. Consequently, it is

expected that size will distinguish the two types of claims.
2. Variables T

The Merton (1977) deposit insurance pricing model relates the
exposure of a d?posit insurance corpérétion f;om a particular
financial institution to three variableswe variance of the return on .
assets, ratio of market value of assets to the level of depo;its and
time to the next audit. As the last variable is not usually different
among credit unions, the first two variables should be sufficient to .
compare exposure across credit unions. However, because both of these
variébles are difficult to measure, a series of ﬁ;oky vgfiebles using
readily available financial statement figures are employed as |
predictors of financial distress. These variables are listed in

Exhibit V.1.

The volatility of asset returns is mainly a result of sensitivity

"to default risk and interest rate risk. Default risk will be measured

by the expected loan delinquency rate as represented by the allowance
for doubtful accounts as a proportion of tota{ loans and applicabie
investments.s Increases in default risk will lead to a higher
prbbability of encountering fingncial distress.

Interest rate risk is the result of ¢hanges in interest rates

union does nAt have the term and fixed rate

occurring when a credit
. [ 4

conditions of its liabilities and assets matched. Because most of the
l1iabilities have a term less than one year, most of the interest rate
risk wil} arise from holding ; high proportion of long term fixdd.}ate
assets. However, as the length of the term of the aseets, especially

1 1 -
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investments, was not availsble for our stﬁdy, fhere was no method by
which to measure interest rate risk by examining asset composition.
Another proxy for interest rate risk, standa£d deviation of the ratio
of net interest income to total revenue, is listed in Exhibit V.1.
The measure is most appropriate‘for financial institutions whose
previous volatility of interest rate margin is reflective of current
conditions. However, the information was anin'unavailable at the
time of this study.

The ratio of the balance sheet measures of net worth to total
assets is a proxy for tﬂe excaess of the market value of assets over
the level of deposits. This excess provides a cushion to absorb
reduction in asset values caused by default and interest rate risks.
The higher the capital cushion, the lower the likelihqod of distress.

A series of other measures should help predict the probability of
financial distress. éirst, operating éfficiency is likely to increase
the value of the credit union. Operating efficiency is measured by
the ratio of net operating expenses to total assets. Numerous

~
situations can give rise to inefficiencies. For example, the credit
union may ;inply be too small to be competitive, it may have too many
branches, or it may simply be poorly administered. Because of the
variety of causes, a financially distressed credit union with low
operating efficiency may havg its problems redressed through
supervision, liquidation or merger.

Earnings, as measured bg“tha ratio of net income (before tax and
dividends) to t;Eal revenue incorporates the effects of all the
measures praviously listed. The higher the net income to total O

revenue, the lower the probability of financial distress.

Ll

)
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The variables listed above are all predictors of financial
distress but are unlikely to discriminate between forecast situations
where supérvision will be applied as opposed to liquidation or merger.
Liquidity, financial risk, total assets and economic prospects should®
not only predict financial dist;fss but also distinguish whether the
assistance will be stabilization or liquidation and merger.
. Liquidity is measured by the sum of cash and investments less
required reserves. An extessive amount of liquidity implies that a

credit union is unable to acquire "high yielding" loans.

Consequently, its long-term economic prospects are likely poor and

thus the deposit insurer wi{probably liquidate or merge a distressed

unit with excessive liquidity. If a credit union has a shortage df

liquidity, then it is likely a result of a default on payments from

. the aesets or improper matching of asset and liability cash flows.

Because  the credit union's problem will likely reverse itself, the
deposit insurer often provides temporary assistance through a loan. .
It is expected that excess liauidity will be resclved by £\‘~_,-»

liquidation/merger while a deficiency in liquidity will be remedied

through supervision. .

Financial risk is measured by the extent to which "hot money"” is

used. It is defined as €£e ratio of loans payable plus accounts
payab&a to total assets. The premise: is that cre&dit unions do not
borrow to create financial leverage but borrow to ;over shortfalls.
It is anoﬁhorlindicatOt of a liquidity shortage and thus would likely

s

be resolved through supervision.
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Asset size should be a predictor of financial distress for two
[

)

reasons. Firsﬁ, asset size is a proxy for the age of the credit
union. A new credit union is more likely to encounter financial
distress than a well established institution because of lesser
managerial and operational experience. As Murray and White (1983)
illustrated, larger credit unions also have advantages of economies of
scope and‘scale._

As earliz}\stated, deposit insurance corporations are less
willing to liquidlate large credit unions than smalfdc units.
Consequently, greater total assets w;}l be associated with
supervision. .

Regional economic prospects of a credit union are measured by
growth in total assets. The current annual growth rate is as;umed to
be a good estimate of th; future growth prospects. In the short ng,
rapid growth can create management, planning and cost problems. These
all suggest that in the short run, high growth will often result in
supervision. As the problems are viewed as temporary, Fhe deposit
insurer remedies the problem through supervision. In the long run,
high growth reflects a credit union's viability becausf of the need to
achieve ‘economies of scope and scale. A high growth rate is expected
to result in a léwer probability of liquidation/merger. ‘

P IIT. METHOD

Previous models to predict financial distress of firms have
employed any one of, or coégination of, three techniques:

discriminant analyses, loq}t and probit. The arguments supporting the

use of each statistical téchniqhe in construction of an early warning

system for financial distress are described in detail by D. Martin

)

o
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(1977). For reasons similar to Martin's, this pap;r will choose the
logit model over discriminant analysis. First, the goal of an early
warning systea should be to provide some means of identifying the
likelihodd of a financial institution en¢ountering distress. The
logit model satisfies this goal by providing estimates of the
probability of an event occurring. Discriminant analysis estimates
dichotomous relationships such as whether a credit union belongs to a
group that will encqunter‘financial distress or one that does not.
These different goals are refiQCQed by the results of Martin (I977)
which substantiated earlier work done by Jones (1975). Martin found
that the discriminant estimates of the likelihood of a failure were
far worse than those obtained by the logit model. On the other hand,
the logit sodel and discriminant analysis were equally able to
classify financial institutions as being failures or non-failures.
The resulting Type I and Type 1l errors were comparable.

A secondary reason why the logit model is preferred to
discriminant analysis is that its assumptions are less restrictive.
Unlike the logit wodel, discriminanf analysis requires that tﬁe
independent variables be distributed multivariate noréal.6

The logit model was alsoc chosen over the probit model. Both//
models share similar assumptions and produce almost identical resglts

but the logit model is computationally easier. Both models are

estimated by maximum likelihood by trying to maximize the likelihood

‘

functions of: -

-]

[/
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. -N (Yf ) 'I'Yi‘ ’
lo (Y,B) =w 2, = (1-P)) ° ‘ 1y
. {=1 f ,

where Y = Y [...,Y, are the actual ¢

outcomes .of a sample of N observations where

Yi. }  )] non;eyent ' . . v
. -1 event

B -‘(bo,bl,...bﬁ) a vector of coeffi-

cients and Pi's are probabilitiea determined
. ’ . )
by the coefficients and a set of independeat ‘

variables.

The difference between the probit and logit mode¥ arises in the

functional form of P,. The functional form of the 'logit model is the logistic

-

function:

- 1
P.,=Prob (Y,=l) =
o i i 1+ e - Hi,

i=1,...,N, (2)

M

: R
Where wi = b° + Ji1 PJ x 1) is a linear

combination of the independeat variables

xiH end a set of coefficients

xil'xiz,- - l.
B = lbo’bl""bh) to be estimated. ) N .

-~

The probit model has the functional form of a cumulative
normal distribution:

1 W 2 .
P, =Prob (Y, =1)= ___ [ "1 -v°
i i —— % T4y (3)

J2u

;hore Hi is the same as gboqg but with a different

-gset of B to be estimated.

R
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T -— g 1193
. " As logistic function‘SZ) is a close approximation of (3), the

estimated coefficients, B, as well as the estimated probabilities are

similar. Fro; both (2) and (3), it can be s;en that changes in the

independent va;iablea xij's will have an impact on W, which in turn

v, will affect  the probability Pi' The higher the Ui, the higher the

. probability‘of an svent. .Furthermore, the change in probability will -

be lower when the credit union moves toward extreme values of'wi.

This behavicur mirrors the impact of changes of variables on a credit

union's likelihood of facing distress. For example, a one percent

increase in capital will have‘lt{\freatestiimpact when a credit union

. has approximately nil equity rathe; than a large deficiency or

positive amount.

Because credit unions can make more than one type of claim in a
giv;n year, the logit model employed will involve a simultaneocus
estimation of twé or more equations. Begause of earlier stated
arguments, coefficients of the equation for supervision are likely te
diff;t from those of nergercliquidation. 2ellner and Lee (1965)
developed a model to obtain joint ostinate; of two or more equations
in which the errors terms were correlated acrosa equations.. Analogous
to the wmethod of soouiﬁgly unrelated regressions for ordinary least
squares, the joint estimation technique should improve the efficiency
of c’ho coefficients estimated. Nerlove and P;e;s‘(1973) developed an
algorith; to obtain maxisum likelihood estimates; the model assumes
chat.thoro are no intefaction effects of order higher than two of ‘the

. independent esxplanatory variables, bivariate ipteraction effacts are

constant and the main effects are linear functions of independent
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variables. As maximum likelihood estimates, they are asymptotically
both unbiased and normally distributed.7
.- In order to further improve the efficiency of the model's
coefficients, observations will be grouped across both time and credic
unions.~ The assumption of stationarity over the period 1979 through
1985 will be analyzed by comparing the results of subperiods.
An important issue addresded by Meyer and Pifer (1970) and Sinkey
(1975) in their work on building—models to identify problem banks was
that- of incorporating costs of misclassification., The wodel presented
herein assumes that the Type I and Type II erro;s of classifying a
credit union as likely to be liquidated are not only equal to each
other but algo to those of classif;ing a credit union as likely to be
supervised. Practical application of the joint estimalion technique

~

will need to indorporate differences in these misclassification costs.

. ~ 1V. DATA /

The data required to estimate the coefficientg,offghe early

-

warﬁing el was obtained from Ontario Shdre and Deposit Insurance

Corporation (OSDIC). For . the y;érs 1979 through 1985, data on all

re&it unions in Ontario was obtained. Because all credit unions
ich operated without supervision for somé part of a given year were
igcluded, biases described by Zmijewski (1984) were avoided.® Claims

in each calendar year for each credit union were identified as

supervision, liquidation or merger. Two claims such as ligquidation

and supervision could occur in hny one yeat. Table V.1 lists the

\ types of assistance provided by OSDIC.
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V. RESULTS \

A\

S \

Three dichotomous logit models were estimated using financial
ratios from each of the years 1980 through 1984 to predict financial
distress for each of the corresponding subsequent vears 1981 through
1985. The first model ‘estimates the likelihood of encountering
financial distress without reference to the type of assistance
provided by OSDIC. The second model ;stimetes the probability of
being liquidated or merged while ‘the third model ;stimates the
probability ;f bein; placed under supervision.9 Table V.2
illustrates the results. | |

In comparing the three models, the similarities should first be
noted. The variables for operational efficiency and financial risk
were not found to be significant at even a 1@% significance level and
were'eliminated from the models. The variables capital adé§u3cy ana

earning power were of the expected sign and significant at least at a

10% level in all threo.modefs. Default risk was ' not found to b; of

" significance in predicting the likelihood of a financial institution

being placed under supervision. However, its coefficient was positive

and significant at least at a 10% significance level fof the models,
-~

predicting financial distress and predicting liquidation or merger.
LiqgiQ}ty was not found to be significant as a predictor of
financial distmwegs but it was a significant variable when each type of

claim was predicted saparately. As expected, liquidity bears a

_ negative relationship with the likelihood of supervision and a

positive relationship with the probability .of liquidation or merger.
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The variable economic prospects had a significant negative
coefficient in all three models. This confirms the expectation that
higher growth reduces the probability of merger and liquidation but
reigs&:\the expectation that higher growth increases the unconditional

likelihood of being placed under supervision.

The significant negative coefficient on the size variable in
models one and two confirms the expectation that the likelihood of
distress and liquidatjion or merger increases with smaller size. The
coefficient of the size variable for supervision is found to be
insignificant thus implying no.relationship between size and the
unconditional likelihood of being placed under supervision.

Table V.3 provides more insight into the differences between
models two and three. Using only the 238 Ontario credit unions that
encountered financial distress during the years 1981 through 1985, a
dichotomous logit model was estimated whi;h predicted the likelihood
sof being liquidated of.merged as opposed to being placed under
supervision. With the exception of the vafiable, financial risk, .
which was insignificant, the variables fllustrated in Exhibit V.1
which were expeggpd to distinguish the two categories of claims, do so
at significancellevels below 5%. Size {s especially significant
indicatin& that larger cradit unions in financial dis;re;s get placed
under superviaionhwhila smaller ones get liquidated or merged. This
bias favouring larger credit unions may uriaa from the greater cost of
externaliti{es such as widespread bad publicity towards the credit

union movement associated with failures of larger financial

inetitutions (see Mayer 1975).
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Because a credit uniocn may be placed under supervision and
subsequently liquidatod'Ot merged in the same year, a simultaneous
estimation of two dichotomous dependent variables was employed. Table
V.4 outlines the results of the estimation. The model is equivalent
to models two and three of Table V.2 except that the bivariate )
interation term is not constrained to equal zerc. The bivariate
interaction term is significantly different from zero at a 1% level by
both the t-statistic and the likelihood ratio test. Consequently, the
model’'s unrestricted form provides a better explanation of the
relationship of the independent variables to the likelihood and type
of financial distress.

The model of the sinultaneoua'oquations was tested for
stationarity across both time and across credit unions. Models were
estimated over the period 1981 to 1982 and the period 1983 through
1985. By comparing the sums of the logs of the likelihood functions
of these two models to the log of the likelihood function for the
model for the whole period, stationarity across time was rejected.lo
Furthermore by splitting the observations im 1981 in half,
stationarity across credit unions was analyzed and rajected.ll -The
model's nonstationarity could be the result of a variety df factors.
Unmeasurable but likely al;nificant exogencus variables such as
interest rate risk have not been included in the model. This could
induce non.tltionan‘ty across credit uanions.  Second, economic
conditions changed differently across sach 6f the years 1981 through

1985. Consequently, credit unions with poor net worth at the

beginning of 1981 would likely have encountered financial distress in

’

' 1981 while credit unions with the same net worth at the beginning of

"

-1
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1983 would have had a higher prospect of surviving. If one could
predict the economic conditions in the coming year, nonstationarity
across time could be handled by estimating the model over similar
time periods. One would still have to ensure that the dgposit
insurer's criteria for choosing the type of financial assi;tance was
unchanged.

The predictive accuracy of the model was tested by comparing the
classifications predicted by a model based on prior years' information
against the actual classification in the current year.lz A credit
union could be classified as (1) ﬁot financially distressed, (2)
supervised but not liquidated or merged, (3) liquidated or merged but
not superviged, and (4) supervised and merged or liquidated. Th;l
coefficients estimated from prior years' informa?ion were used to
calculate the probabilities of belonging to each of the four
classifications in a current year.13

Each year, an average of 5.3% of the credit uniond encoun;ered
financial distress over the period 1981 through 1983.1A Consequently,
if a credit union had a probability of encountering financial distress
below 5.3%, {t was classified as not fiqancially distressed. If a
credit union had a probability of encountering financial distress in

excess of 5.3%, it was considered a higher than average rlsk.ls It

was then classified as b016n31n3 to which of groups (2), (3) and (4)

had the highest probability. Table V.S illustrates the results.
L]

The model was able to predict 83.3% of credit unions actually

placed under supervision as being either in group (2) or in group

(lo).16 It was also able to correctly classify 68.3% of the credit

a

1458
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unions actually merged or liquidated as being in group (3) or in group

(6).17

.A majority of credit unions not financially distressed were
also correctly cilassified. ‘
VI. CONCLUSIONS
A model has been developed which should be a valuable monitoring
tool of deposit insurance corporations. Presently, these corporations
use early-warning systems to identify member financial institutions

which are likely to encounter financial distress. The model presented

in this paper also predicts the type of financial assistance likely to

. be provided. Thus, better estimates can be made of required financial

and human resources of the deposit insurance corporation.

The paper also provides insight into the criteria that underlie
the Ch°£F° between supervision and liquidation or merger of a
distressed financial institution. The significance of size as a
predictdr of the type of assistance provided illustrates the

importance of incorporating the cost of externalities in the decision.
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TABLE V.1

Types of Financial Assistance
Provided by OSDIC 1
to Ontaric Credit Unions

Category Year
1981 1982 1983 1984 1985 Total
Financial
Distress: .
(1) Liquidation 4 3 0 2 o] 9
(2) Merger 25 33 22 18 34 132
L}
{(3) Supervision gs 20 7 9 10 72
(4) Supervision/ 4 3 2 0 0 9
Liquidation
(5) Supervision/ 13 1 1 0 1 16
Merger —_—
72 60 32 29 45 238
No Financial
Distress: 9825 877 850 825 780 4257
997 937 882 854 825 4495

|
|
|
|
|
|

1 Does not include credit unions placed under supervision in a

previous year.

-
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TABLE V.2
* Dichotomous Logit
Models of Financial Distress
(1) (2)
Distess=l Liquidation or Merger=1
- — Other=0> Other=0
Constant 1.95 L) 3.97
(2.26) (4.02)
Default Riak 3.08 2.54
(1.59) (1.35)
Capital -5.46 -2.58
Adequacy (2.24) € 1‘3)
ST =R=rming " 7 -2.48 -1.45
Power (8.00) (4.35)
Liquidity 0.61 1.34 -
(1.16) (2.48)
Economic -1.11 <9 --0.99
Prospects (4.16) (3.53)
Size -0.29 -0.52
(5.56) 7.96
Operational -1.17 -0.04 - i
~Efficiency (0.37) (0.01)
L
Financial 1.36 1.00
Risk - (1.04) (0.72)
Likelihood 166.6(8 D.F.) 156.3(8 D.F.)
Ratio Test -
Chow
R-squars 0.90 \ , 0.92

1» ssymptotic t-statistics are enclosed in brackets

see Chow (1983)

d

(3)
Supervision=1
Other=0

-1.96\\ {
(1.57) ~____ .~

-0.48
(0.11)

-8.93
(2.07)
-3.98

(7.74)

2.2
(2.08)

-1.07
{2.45)

-0.01
(0.16)

-4.87 !
(1.02)

-0.07
(0.04)

155.0(8°D.F.) -

’.~




/s7

TABLE V.3

Dichotomous Logit

Suparvision

Liquidation/Merger =1

Variable

(1) Constant

(2) Financial
Risk -

(3) Economic
Prospects

(4) Size

(5) Liquidity

Likelihood Ratio
Test

Chow R-squared

[ 4

1,2

0

¢

12

.60
(6.

39)

.06
. 26)

.33
.93)

.91
.48)

.69
.22)

.43

.76

(4 D.F.)

t-statistics are encloded in brackets
conditional on financial distress

¢!

1



TABLE V.4

Simultaneous Estimation
of-2 Dichotomous erendent
~ . Variables ™

(1) (2)

Liquidation or Merger=l Supervision=1 i
Other=0 Other=0
. \
Constant 2.50 -1.57
(5.46) . (2.846)
Default 1.41 -1.57
Risk (1.53) (0.72)
Capital -0.60 ) -4 44
- " Adequacy (0.58) (1.98)s-.
Earning -0.48 -1.74
Power (3.15) (7.30)
' Liquidity - 0.71 -1.26
(2.66) (2.40)
Economic : . -0.45 ‘ -0.30
Prospects (3.21) : @%.10)
Size -0.27 0.06
(8.27) ’ (1.72)
Bivariate Interaction ~ b.65 .
- (8.39)
Log of Likelihood . ~996.3
Function
Log of Likelihood Function
. where Bivarjate
Interaction =0 -1023.7
Likelihood Ratio Test 54.8 with 1 D.P./

asympototic t-statistics are enclosed in brackets
sum of logs of likelihood function for models (2) and (3),
Table 2 with first six variables only.
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NOTES

The August 1986 "Report of the Inquiry into the Collapse
of the CCB and Northland Bank" recommended that the Canada
Deposit Insurance Corporation (CDIC) "should have regard
to a wide range of factors including the nation&l interest
in the stability of the banking system as well as the
likelihood of loss itself”" (p.278) when deciding upon a
course of action to handle a financially distressed member

institution.

A "caisse populai¥e'" is a financial institution similar to
a credit union.

See for example Sinkey (1975), Martin (1977).

Ho and Saunders (1980) criticize early-warning models of
bank distress such as t one presented in this paper
because these models aglume that the path towards distress
is continuous. They tend that the trend towards
failures is discontinflous especially for large banks with
risky portfolios of assets funded mostly by deposits not
covered by deposit insurance. Because most credit unions
in Ontario do not have a high percentage of deposits above
the $60,000 level guaranteed by the Ontaric Share and
Deposit Insurance Corporation and are limited in the
degree of riskiness of assats they can hold, the
assumption of a continuous path toward distress is
reasonable.

The allowance for doubtful accounts is determined by
management and at year end, the auditors attest to the
reasonableness of this figure. OSDIC calculates its own
estimate of expected loan delinquency by summary of the
following percentages:

10X of loans three to six months in arrears

25% loans six to twelve months in arrears

50% of loans twelve to sighteen months in arrears

75% of loans eighteen to twenty-four months in arrears

Replication of the model with this meagure of default risk
were not substantially different frocm those reported.

Linear discriminant analysis makes the further assumption
that the independent variables of the two groups have
equal covariance matrices. Quadratic discriminamt
analysis as noted by Alc‘rn (1977) does not requires this
assumption. - ’

.
Per Martin (1977), Monte Carlo simulations of maximum
l1ikelihood estimates of single equation logit models
indicate that for large sample sizes (over 300

C?
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observations) the amount of bias is small for both the
coefficients themselves and their estimated variance.

8 Zmijewski (1984) identified two biases that have plagued =~
. research into estimation of financial distress models.
The first type of bias results from "oversampling" .
distressed firws while the second results from excluding
firms with incomplete data. -
L R '
Given the previously lined reasons and the fact that
there were only eighteen credit unions which were
liquidated, the liquidated credit unions were classified
with merged credit unions for estimation purposes.
10 Estimation Period of Model Log of Likelihood
. Function
- 2
(1) 1981 - 1982 -512.7 - »
(2) 1983 - 1985 - -439.2 -
-951.9
(3) 1981 - 1985  -996.3
. Likelihood Ratio Test = 88.8 >’,<21s or 30.2
11 \
Observations used to Log of Likelihood
estimate models , Function :
(1) 498 credit unions in 1981 -161.9
(2) 499 credit unions in 1981 ' - 94.4
¢ -256.3
(3) 977 credit unions in 1981 ° -278.4
Likelihood Ratio Test = 44.27 >%% 15 or 30.2
12 '
. Period of Period When
) Estimation of Classification
Simultaneous Equation - Predicted

Coefficients Used
to Make Prediction

1979 - 1981 1982
1979 - 1982 . 1983
1979 - 1983 1984
1979 - 1984 + 1985



L
13 As described by Nerlqva and Press (1973), especially pages
~33-34, the probabilities of a double dichotomy can be
estimated by treating it as an estimation of the

probabilities of four separate classifications which sum

-

to one:
Py = o2 , 3 =?1,.. .4 4
. 4 -
Lo’k =
k=1

where Pj = probability of belonging to group }

21 = al + 32 + B -

-« * z-a" 'B
: 23 = -ii + ii - B .
‘ | Z,=-4 -8 +B :
and &, = b  +b, x; + by xy o By i

‘2 --bzo + b21 xl + b22 x2 +... + bZHxH

where M is the number of exogenocus variables'xi

B = bivariate interaction term .

14 23874495 = 5.3% -
15 A classification method of identifying all credit unions
! belonging to the group with the highest historic
probability was not used because most deposit insurance
corporations wantlto bias the results in favour of
) . - obtaining higher percantages of actual supervisions and
d liquidations/mergers correctly predicted at the expense of
lower percentages of not financially distressed credit
unioas correctly predicted.

16 od a8 (2) or (4) and Actually in (2) or (&)
- Actually in (2) or (&) )

=37 +2+4 + 2 =283.3%

.
. . - 46 + 8
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17

Both

Predicted as (3) or (4) and Actually in (3) ox-."(ls)

Actually in (3) or (&) )

= 58 + 2 + 4 + 18
120

= 68.3%

9
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