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An Empirical Analysis of Risk Taeking by Firms

in the Savings and Loan Industryl

Donald D. Hester

Risk takxing oy individusl Ifirms is dilfficult to evaluate
empirically because risky actions and their outcomes are not reported
in fiims' Tinancial statements. An exception existie in the case of
financial institutions which are regulated and insured by pgovernment
ggencled. These agencies colliect detailed informetion about portfolios,
earnings, foreclosures, losses., reserves, and write orl'fs from individual

firms.

e

This paper reports preliminary results from a cross-section
analysis of risk taking oy approximately 4,000 insured savings and loan
associabtions in the United States. Difrferent me&sures of risk taking are
considered in relation to location, corporate form, growth rates, and

firm size. In Section 1 the activities and trends in the savings and

loan indusiry are briefly described. A number of messurss of risk taking

are examined in Section 2. In Section 3 results of single equation regressions
and aralyses of variance are reported. An experiment with a simultaneocus
equation model of a savings and loan association 1s described in the following
cection., Bection 5 summerizes the enalysis and suggesis hypotheses for

Tuture work.

1. Regeerch underlying this report was supported by e grant from the National
Science Foundation. Data analyrsed in this report were made available to
me oy the Fedsral Home Loan Bank Board. The Federal Home Loan 3ank Board
does not necessarily shere any of the views expressed below. I am indebted
to John Jevons for research assistance comnmected with the preperation of tables
end diagrems, I of course mssume full responsibility for any errors re-
maining in this paper.
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1. TIntroduction and Background

Savings and loan assoclations are financisl institutions which ccquire
savings from the public and lend to the public primarily in the form of mort-
gages on residential real estate. At the end of 1962 there were about 6,300
savings and loan associations in the United States with fotal assets of
sbout $9k billion. Of these about 4,350 with total assets of $59 billion were
insured by the Federal Savings and Loan Insurance Corporation. In the present
study attention is restricted to insured institutions. If an institution is
insured it must pay a regular insurance premiuﬁ on its savings deposits ond the
first $10,000.00 in each of its savings accounts is fully insured by the

corporation in the event the association fails.

Savings and loan assoclations represent an important part of the
financial picture in the United States., By way of comparison, at the end of
December 1962, American commercial banks had $118 billion of demand deposits and
$97 billion of time and savings deposits, mutual savings banks had $38 billion
of savings deposits, and life insurance companies had total ossets of $133

billion.e

Table 1-1 shows an aggregate balance sheet for all insured savings
and loan associations on December 31, 1962. These institutions, located in all
50 states, are chartered elther by the federal government through the Federal
Home Loan Bank Beard or by individual state banking commissioners. At the

end of 1962 there were 1, ilassociations with federal charters; by law these are

2. Federal Reserve Bulletin, June 1965, various pages.
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TABLE 1-1 -

Balance Sheet of All Insured Savings and Loan Associations

as of December 31, 1962

Assets {millions of dollars) Liabilities
Cash 3,741 Savings deposits 76,590
U. 8. Govt, Securities 5,323 FHLB advances 3,lp6
First Mortgage Loans 75,385 Other borrowed money 12k
Other Loans G931 Loans in process 1,983
Other Investments 657 Cther liabilities 691
Buildings, Furniture, 1,370 Stock 137
and Fixtures, (net) Deferred Credits 209
FHLE Stock 1,080 Reserves 5,501
Miscellaneous Bl Surplus 668
Total 89,330 Total 89,330
21l "mutual institutions.' Mutusl institutions are owned directly by savings

depositors; depositors select trustees to manage the assoclation. Their management
is expected to maximize depositors® welfare subject to legal and "market" (interest
rete or demand) constraints. In addition there were 2,391 insured state chartered
institutions, of which about 75% were mutuals. The remaining 25% were "stock”
institutions which were owned not by depositors but by a group of stockholders

who exercised control over management. For stock institutlons menagement is

expected to maximize stockholders welfare subject to legal and market restrictions.

3, Federal Home Loan Bank Board, Combined Financial Statements, Part I, Assets
and Liabilities, 1962, p. 1k, :



The distinction between stock and mutual organizations plays an im-
portant role in the following pages. We shall also consider whether federal
assoclations differ from state mutuals and whether associations operating in

different states have different cperating characteristics.

A remarkable feature of savings and loan assoclations is their rapid
rate of growth in the postwar period. Thus between 1950 and 1960 time and
savings deposits in commercial banks grew from $35 billion to $68 billion,
savings deposits of mutual savings banks grew from $20 billlion to $36 billion,
and savings deposits of savings and loan assoclations rose from $14 billion to
$62 billion.u At the end of 1965 savings deposits in savings and loan associa-
tions amounted to about $110 billion and total assets were about $129 billion.5

The relatlon between growth and risk tsking is considered below.

A brief survey of institutional practice and regulations will provide
a useful backdrop for the subsequent analysis. While regulations and practice
vary slightly from state to state the following statements broadly apply to the
savings and loan industry. Mortgage loans are made only in an area wlth a radius
of 50 miles from the assoclation's office(s), Approximetely 80-90% of the firms'
mortgages are conventionasl mortgages; the remaining 10-20% are federally

insured FHA and VA mortgages. Savings and loan asscociations' mortgages averaged

4. Naticnal Association of Mutual Savings Banks, Mutual Savings Banking, a
monograph prepared for the Commission on Money and Credit (Englewood Cliffs:
Prentice-Hall, Inc., 1962}, p.5k.

5. Federal Home Loan Bank Board, "Savings and Mortgage Lending Activities -
December 1965," Table 1. This document is a regular monthly press release
by the Federal Home Loan Bank Board.



about $20,000 on new homes and 316,000 on existing homes in 1962; these amounts
were about 75% of purchase price and both sums had grown about 15% by the end

of 1965.6 T:e aversge term of contract of mortgages on new homes is about 24
years and on existing homes is about 20 years, Because people in the United
States nove about freguently, the average actual maturity of o new mortrage is
mich shorter, perhaps on the order of & or 7 years. Interest rates on new
mortgages were about 6.10% at the end of 1962 and fell to about 5.85% at the end
of 165. In addition, when first executing a mortgage, savings and loan

associations charge closing fees of around 0-75% of the face value of the mort-

gage.

Interest rates, fees, terms of coniract, and purchase prices vary from
area to area in the United States. Thus in December 1965 interest rates on new
home mortgeges were about 6.15% in Los Angeles and 5.25% in Boston. Fees were
2.10% in Miemi and 0.0L% in Boston, average term was 29 years in New York and
22 vears in Miami, and averege purchase price was $20,000 in Miami and sbout

352,000 in Cslifornia. Why should such differentials exist at & point In time?

There are really two quite distincet explanations. First, the housing
market may not be in eguilibrium at any point in time. Even though life insurance
companies, savings banks, and other naticnal institutions are presumably buying
mortgages where yields are highest, they may not be large encugh to even out
regional variations. Savings and loan assocliations, as noted ahove, are restricted

to lending in their own immediate area. If this disequilibrium hypothesis is

€. TFedersl Home Loen Bank Board, "Home Mortgage Interest Rates and Terms,”
March, 1963 and November, 1965. This document is a regular monthly press
release by the Federal Home Loan Bank Board.
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accepted, over time there should be widely different growth rates of savings
Tlows and mortgage lending which are closely related to regional variations in
interest rates. Evidence in support of this hypothesis is presented in Sections

3 and 4 of this paper.

Second, financiel contracts are multidimensional, If we assume that
in all regions individuals have the same "credit worthiness," then variations
in one of the terms of lending would be aécompanied by variations in some other
termg of lending if the multidimensional mortgage is to be egually acceptable to

i In this view reglonal variations in terms of lending are

some group of investors,
quite compatible with the hypothesis that an economy is in equilibrium, To be sure,
the reasons for the existence of regional variations need to be explained btut there

is no reason why high interest rate areas need grow faster than other areas. This

hypothesis is considered briefly in Section 3.

Finally foreclosure rates are reported guarterly for different areas
and types of mortgages by the Federal Home Loan Bank Board.8 They vary widely
across the country. The number of foreclosures divided by the outstanding number
of mortgage loans averaged 0.57% for the United States for the year ending
January 30, 1965, On the west coast (California, Nevada, Arizona, Oregon,
Washington, etc.) the foreclosure rate wes 1.06%; in the eastern and middle

western sections of the country the rate was about O,41% during the same period.

7. Donald Hester, "An Empirical Examination of a Commercial Bank Loan Offer
Function,"” Yale Economic Essays, Volume 2, No. 1, (Spring 1962}, pp. 1-57.

8. A foreclosure is simply a legal action which extinguishes a mortgagor's
right to mortgaged property. Foreclosure and loss rates are likely to be
closely related.



2., Measures of risk taking.

Before discussing measures of risk taking, the nature of risk itself
must be considered. A decision maker typically exposes himself, subjectively
at least, to possible losses when maximizing his objective funection. Risk
or uncertainty in this paper is assumed to be some unspecified function of
his set of possible losses; it could be & semi~variance, expected loss, or
some other moment of this distribution of losses. Unfortunately, there is
very little basis for preferring any single functional form. There is a
further provlem that we cannot observe what the decision maker's subjective
estimate of losses 1s at any point in time. Consequently for purposes of

empirical anzlysls a crude pragmatic approach must be used.

A bagic condition necessary for the subsequent empirical analysis

is that differences in risk taking can be inferred from observable differences

FIGURE 2-1

risk
{subjective)

realized defaults



in either asctual foreclosure experience or differences in bhalance sheets

and income statements., Specifically, the assumption is that risk is on
average a monotonic function of foreclosures experienced and the values of
certain balance sheet ratios. Figure 2-1 suggests what this means when mort-

gage foreclosures are analyzed.

To be sure, an assumption of monotoniclty is by no means empty!
It is embarrassingly easy to construct plausible examples where the assumpltion
is not satisfied. TFor example, in the Markowitz quadretic programming port-
folio selectlon model, the correlation between expected losses and risk need

g

not be positive.,” What is the Jjustification for the assumption in this ex-
ample? In Figure 2-2 all possible mortgage loans in some community have been
ordered according to the expected probability that they will be foreclosed,
conditional on a specific forecast about the future prosperity of the community.
A savings and loan assoclation probably attempts to rank prospective borrowers
gimilarly. There are two reasons for believing that an institution's subjective
evaluation of risks will be a monotonic function of observed average fore-
closure rates. First, if asscclations are able to distinguish between good

and poor mortgage loans then a corresponderce between subjectively expected

and actual forecleosures will exist. BSecond, if the agsumption about the
commnity's economy proves faulty, the curve shifts more in absolute terms

for loans with higher expected rates of defeult, The same factors which mske
certain individuals have high default rates -~ e.g., youthfulness, lack of

education, poor previocus credit experience, and discrimination -~ will also

9. Markowitz, H. M., Portfolio Selection: Efficlent Diversification of
Investments, New York: John Wiley and Sons, 1959.
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make them more vulnerable to cyclical fluctuations in employment.

FIGURE 2-2

provabllity of foreclosure

mortgage loans

Consequently, if different associations serve the same or similar
markets, those institutions experiencing higher foreclosure rates are likely
to be consciously taking more risks in mortgage lending. A similar defense
can be constructed for other measures of risk considered below. These “ordinal®
measures of risk are convenient for empirical analysis, but they raise other
serious problems of Interpretation when comparing associations' wlllingness to take
risks., First, precisely what objective function ig an individual savings and loan
assoclation maximizing? Some measures of risk which will be proposed may not
concern certain institutions. Other measures may relate monotonically to actual
risk, but the relation may not be linear. In such cases, tests of hypotheses
using the proposed measures will be very weak. Knowledge of the actual

objective function would permit more powerful tests of risk taking hypotheses.
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Second, when two or more measures of risk are avallable and
contradict each other when applied to two associations, it will not be
possible to state unembiguously which association is more willing to
accept risks. If all measures polnt in the same direction there is no
problem. An attempt will be made to evaluate informally and qualitatively

the significance of different measures at the end of this paper.

a, Measures

(1) Foreclosure rate -- concerns willingness to meke
marginal risky loans. 'This is the value of mort-
gages foreclosed in some period as a percentage
of the value of mortgage loans ocutstanding. The
foreclosure rate will be examined for all mortgage
loans and for conventional mortgage loans. FHA
and VA insured mortgage loans are not included in
conventional loans. Because associations should
not care about losses on tlicse insured loans it
is expected that study of conventional lcans will
produce sharper evidence.

(2) Ratio of capital and reserves to assets -- concerns
willingness to protect the solvency of the association
ageinst a general collapse of the local mortgage
market. This measure is very difficult to interpret
because of existing tax laws in the United Stater
which allow savings and loan institutions tc pay no
tax on retained earnings ellocated to reserves so
long as reserves do not exceed 12% of savings deposits.
Wevertheless, a low ratio is interpreted to imply a
greater wiliingness to teke risks.

(3) Retio of foreclosures to capital and reserves -- a
measure combining (1) and (2) ebove. A high ratio
implies greater willingness to take risks.

(4) Ratio of vorrowing to total assets -- concerns willing-
ness to protect the solvency of the association against
general collepse of the local mortgage market by avoid-
ing excessive leverage. Borrowing may be from the
Federal Home Loan Bank Board or other financial institu-
tions. A high ratio implies a greater willingness to
take ricks.
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(5) Ratio of real estate owned to assets -- a measure
concerning the amount of funds tlied up in reacquired
real estate. Such real estate may not be salable and
thus represente possible inflation of capital and reserves.
Real estate owned does not include the value of the firm's
office, A high ratio implies a greater willingness to
take risks.

(6) Ratio of loans minus capital and reserves to savings
deposits -- a rough measure of illigquidity. This measure
would be important in the event of a major loss of savings

deposits. A high ratio implies a greater willingness to
take risks.

These measures of risk teking will be considered intensively in the
next section. There are, of course, other measures of risk which could, in
brinciple, be studied. Unfortunately data are not aveilable for examining them in

the present paper.

b. Data

The Federal Home Loan Bank Board regularly collects income statements,
balance sheets, and foreclosure data from associations which belong to the Federal
Home Loan Benk System. In this study income and balance sheets for the years
1561-63 and foreclosure information for the years 1962-€L are studied. Only
the 4,220 insured firms which reported income statements and balance sheets for
each of the three years and foreclosure information between the third guarter
of 1962 and the first quarter of 196L ere included in the sample. At the end of
1962 there were 4,332 such institutions in existence, The 112 essociations which
were excluded either merged, collapsed, chenged charters, closed, or came into exis-
tence some time during the years 1962-6L. In addition 70 of the &,220 firms nad

lncome or balance sheets which were very untypical in some respects and were excluded.
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The majority dild not have complete foreclosure reports. Other firms which

grew at rates in excess of 500% per annum were excluded because they often

yielded estimated rates of return on either savings deposits or mortgages which

were far out of line with actual interest rates and may have been the result

of mergers. Interest rates on savings deposits were computed by dividing interest

paid on savings deposits by the average value of successive year end savings

deposits. 1In addition a small number of other firms, typically with high growth rates,
had computed interest rates which deviated from national everages by more than 2%

and were excluded from the sample on the grounds that they represented measurement

eryors.

Of the included banks, 518 have stock charters, 1,747 have state mutual
charters, and 1,885 are federally chartered mutual associations. The mean age of
associations in the sample is 4L years; their average annual rate of growth in
1962 was 19% and in 1963 it was 16%. Foreclosure rates on conventional loans
were about 0.40% per year in 1962 and 0.49% per year in 1963. The average annual
interest rate earned on mortgage loane was 5.81% in both years; the average
annual interest rate paid on savings deposits was 3.96% in 1962 end 4.04% in
1963. At the end of 1963, capital, reserves and surplus averaged 6.57% of
total assets; real estate owned was 0.35% of total assets; and borrowed money

was 3.42% of totel assets.

In Table 2«1 variables concerning individual asscocliations studied in
this paper are defined and assigned symbolic equivalents. If a numerical
subscript is associated with a symbol it refers to the last digit of the

corresponding year, 1961, 1962, or 1963,
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TABLE 2-1

Definition

Dummy variable having value of unity if association
is stock chartered, zerc ctherwise.

Dummy varieble having velue of unity if
association has state mutusl charter, zero otherwise.

Interest rate earned on mortgages, annual, in
percent,

Interest rate paid on savings deposits, annuel, in
percent.*

Natural logarithm of an association's total assets
at year end; assets are measured in thousands of
dollars.

Length of time in years since date of incorporation.

Average savings deposits, measured in thousands of
dollars by averaging the value of successive year
end savings deposits.

Annual rate of growth, in percent, measured for year
t by (SD_t - SDt_l)/SDt_l .
Quarterly foreclosure rate of conventional mortgages,
the velue of foreclosures of conventional mortgeges

ags a percentage of the average value of an association's
conventional mortgeges. It is computed for year t

by summing the vaelues of foreclosures in the fourth
gquarter of year t and the first quarter of year t + 1
end dividing by twice the year end value of conventional
mortgages.

Quarterly foreclosure rate of all mortgages, the value
of all foreclosures as & percentage of average value of
an association's mortgages, computed in the same marmer
as CF .

For stock associations the distinction between interest paid on deposits and
cagl jividends on capltal is not obgerved. WHence estimates of RS are
positively biased. Most stock firms paid no or small dividends; subsequent
conclusions about RS are believed to be correct.
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Synbol Definition

FC Guarterly value of all foreclosures as a
percentage of year end capital, reserves,
surplus, and undistributed profits. Fore-
closures are summed over the months October
through March and divided by twice the year
end capital, reserves, etc.

19 Year end loans minus capital, reserves, surplus
and undistributed profits in year + divided
by average savings deposits at the end of year t .

CA Year end capital, reserves, surplus, and undis-
tributed profits as a percentage of year end
total assets. It is computed by dividing the
average value of the numerator in morths
October through March by the corresponding
average value of the denominator.

CA Year end real estate owned as a percentage of
total assets, computed in same manner as CA.

BA Year end borrowed money as a percentage of total
assets, computed in same manner &s CA.

21 Dummy variable equals unity if firm is in
state I, zero otherwise., All states having
28 or more institutions have an assoclated
durmmy variable. There are %4 such states.,

5. Bingle Equation Results

in this section two aspects of risk taking by savings and loan
associations are examined. DPart a) is concerned with testing hypotheses about
what characteristics of assoclations are related to risk taking. Part b) examines
whether or not assoclations are compensated for bearing risks. This part also
considers wnether the industry has in some sense been in equilibrium in recent

years.
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a. Characteristics of risk taklng institutions. At the end of

Section 1, it was observed that pronounced regional varistions exist in

statistics of the savings and loan industry. These variations may be associated with
disequilibrium in the industry or with variations in asset gquality in different

areas of the nation. A neutral procedure is to allow for these wvariations among
states with the 34 dwmmy variables, ZI, while studying the relationship between
measures of risk taking and association characteristics. Consequently,

emplrical results reported in this part should be understood always to have beesn
estimated with individual state effects eliminated. Coefficients of the ZI are

not reported in Part a), but some are reported in Part b) of this section.

Five hypotheses about characteristics of risk taking firms are tested

below. They are;

l. The form of charter of an association is related to
its willingness %o take risks; stock sssociations take
more risks.
2., Large assccigtions take more risks than smaller assoclatione.

5. Associations earning high interest rates on mertgages will
take more risks than essociations earning lower rates,

L, QOlder institutions take fewer risks than young associations,
5. Rapidly growing associations take more risks than those
which grow more slowly.

Hypothesis one is based on a view that stockholders are more effective
in controlling managers in stock associations than are depositors in mutual
associations. This greater influence derives from thelr smaller number and from
the fact that managers are probably stockholders as well., Stockholders are

assumed to value return more in relation to risk than is the case of depositors
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or managers of mutual associations. Common stock is held primarily for income
in an investor's portfolioc, insured savings deposits represent az desire for both
income and safety. State and federally chartered mutuals may alsc exhibit
different degrees of risk taking; staste and federal laws and examination
practices may vary. However cne would expect these differences to be smsll in

relation to those associated with the stock-mutual dichotomy.

Hypothesis cne is tested with the two dummy variables, MJ and 87T,
which refer to state mutual and state stock associations. Coefficients of these
variables measure the deviation of measures of risk taking from federally
chartered mutual organizations., For purposes of comparison, the intercept of a
regression equation which included the unreported 34 dwmmy state variables, %I,
and the variables studied in the hypothesis 1s reported opposite the word

"Federal." This procedure is repeated in tests of the other hypotheses.

In Table 3-1 hypothesis one is accepted in seven of the eight tests
performed. Stock companies experienced higher foreclosure rates, were less
liguid, borrowed more money, and held more reacquired property. They also
tended to have a lower capital/asset ratioc but this was not statistically
significant. State mutual assoclations had about the same foreclosure pattern
as the federally chartered mutuals. They appear more conservative in their
portiolic ratiocs; in three of the four ratios they were taking fewer risks
than federals. They did tend to have more reacquired property than federals
but much less than stock associations. Apparently organizational form is very

critical in determining willingness to accept risks. Because of this result
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TABLE 3-1
Hypothesis
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* An asterisk indicetes the parameter is cigaificantly different Trom zero with vrobability of error
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TABIE 3-2

Hypothesis 3
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LOUBE6*
(.0109)

0214
(.0118)

L0078
(.0099)

-.0021
(.0021)

0578
15.8gh
3,510

* An asterisk indicates the parameter is significantly different from zero with
Probability of error of .C%.
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MU and ST will be included in regressions which test the remaining

hypotheses.

Hypothesis two is based on an application of the law of large
numbers. LT firms are risk averse, they should be less willing to expose
themselves to risk when they are small; they unevoldably have less port-
folio diversification., ©OSpecifically although average mortgage size tends
to increase with size of agsociation, it does so less than proportionately.
Therefore, if all Tirms are equally competent at judging mortgage guality
and equally risk averse, small firms should experience fewer foreclosures.
Alternatively they should have more capital and less borrowing and re-
acquired property in relation to their total assets. They should have a

more liquid portfolio.

In Teble 3-1 tests of hypothesis itwo are reported and are judged
te be weakly favorable to the hypothesis. Large associations do experience
more mortgage foreclosures, but comparison of CF3 and TF5 suggests that
they are only in federally insured ¥FHA &and VA mortgages. Large firms
also have a higher ratic of capital end reserves to assets contrary to the
hypothesis. However, large associations do heve more reacquired assets,
more borrowed money, and less liquidity. The operation of the law of large
numbers apparently does not affect standards on individual mortgage loans:
it does induce larger institutions to coperate with more borrowed funds and

to place a larger percentege of their funds in high yielding, less liquid

mortgage loans.



- 20 -

Hypothesig three argues that when mortgage interest rates are high,
agsociations are more likely to be taking risks. First, associations can
only be induced to abscrb risky loans with higher loan rates. This argument
implicitly recognizes the joint endogeneity of foreclosures, interest rates,
and rate of growth. ©Second., when mortgage rates are high associations will
tend to borrow funds. This occurs because rates at which assoclations borrow

funds are lower than average mortgage rales.

In Table 3-2 coefficlents appear to support the hypothesis. Coefficients
of RM, suggest that conventional foreclosures, borrowing, and reacquired
property are higher when mortgage interest rates are high. The evidence is
not strong; high interest rates appear to induce associations to reach for

debt and for more unsafe loans.

Hypothesis four suggests that older associations take fewer risks.
This behavior may he a consequence of the battle for survival experienced by
most associations during the depression. Older associations may simply be
staffed by older and more conservative individuals who weigh safety more
heavily in relatlon to return than 1s true of their adventurous younger
counterparts. In Table 3-2 the hypothesis is not supported when examining
foreclosure experience; conventional and tobal foreclosure rates are lower but not
3 CA3 5
BA.5 regressions are significant in conformity with the hypothesis. On the basis

significantly so. However, the coefficients of YR in the FC and

of these results the hypothesis is tentatively accepted.

Hypothesié five argues that risk taking is more likely to be observed

when firms are growing rapidly. Firms which grow very rapidly have & young,
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less mature mortgage portfolio. If an individual has met monthly payments

for some time on his mortgage, he has proved himself to be somewhat financially
responsible. A large proportion of rortgage holdeqs have not passed this weak
test and hence are pro@ably on average more risky in the case of rapidly
growing assoclations. Further, the relation between growth and foreclosures

is not likely to be linear, High growth assoclations are located in high
growth areas where job turnover is correspondingly high; risk is likely to rise
more than proportionately with growth. Also, high growth institutions will

not conveniently be able Lo generate capital and reserves as fast as deposits

and thus CA will tend to decline.

Hypothesis five will be tesled by estimating a piecewise linesr relation
tetween risk measures and growth rates. The relation is estimated so that
segments intersect at growth rates of 0%, 10%, 20%, 30%, and 40% per annum.
Slopes of these linear segments are reported in Table 3-2 where superscripts
on GR define the relevant range of the growth rate. The growth rate 1s the
average amnual rate of growth of an institution between 1961 and 1963. The
relations between measures of risk and foreclosures are drawn in Figures 3-1
and 3-2. For growth rates of 30% or more foreclosure rates are significantly
related to growth as hypothesized., The ratio of reserves and capital to assets
is negatively related to GR and is significant for 211 but the two open ended

intervals. On the basis of these results the hypothesis is accepted.lo

10. Extreme values for coefficients of GR  apparently are a consequence of a
small number of associstlons which collapsed in 1963.
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FIGURE 3-1

Various Risk Measures Versus Annual Average Growth Rate
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It should be noted that in foreclosure equations the highly
gignificant coefficients of ST , the dummy variable for stock aggocliations, are
reduced by about 50% when growth is taken into account. In the next section it
is seen that stock associations do indeed have very high rates of growth,
Nevertheless, even after allowing for growth, stock companies appear more
risky in the CF, TF, OA, and BA regressions. In the CA regression,
where BT previously had an insignificant negative coefficlent, stock associa-
tions now appear to have high ratios of capital and reserves to zssets. This
pattern ls repested in the FC regression where the coefficient of &7 is
insignificantly negative. Apparently risk taking in stock associations does
not extend to operating with little capital once growth is taken into aceount,
Rather stock assoclations exhibit relatively strong capital and reserve

positlons when compared to mutual associations.

One other experiment concludes this analysis of the characteristics of
risk taking associations. If an association has a large number of conventiornal
foreclosures in 1962, will it tend to have an equally large number in 1U6%7%
Holding constant leocation and organization form, the coefficient of CF5 on

CF,, was 0.3382 with a stendard error of 0.0221. Thus high forecilosure

2
assoclations tend to remain high foreclosure institutions although there is
significant evidence of improvement., A bad foreclosure experience probably

reduces an agssociation’s appetite for risk taking.

b. Rewerds for rigk taking?

in Beetion 1 large variations in rates of return, foreclosures,

etc.; were reported in different regions of the United States. Two competing
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hypotheses were suggested to account for this phenomenon., First, risks were
different in various areas and variations in terms of lending (including
interest rates) were simply a consequence of regional variations in risk. In
this view high interest rates should be related to different measures of risk,
but the partial correlation between rates of return and growth should be

negligible.

The second hypothesis argues that the industry is in disequilibrium.
High interest rates will be assoclated with high growth rates but the partial
correlation between measures of risk taking and interest rates should te
negligible. Figure 3-3 suggests that indeed wide variations in both average
rates of return to depositors and average growth rates exist in different states.
R

and GR6 were regressed on Zl's, ST and MJ. Coefficients of the ZI,

> )
5T, and MJ are plotted in the figure; the intercept has been added to each
ceellicient so the axes show annual rates of growth and rates of return to

savers, both measured in percent.

There does appear Lo be a positive relation between R55 and GR5 »
except in a group of states which are encircled, and stock associstions grow
much faster than mutuslis. The encircled states are precisely those where
stock associations are prominent. Apparently the presence of stoeck associations
causes mutual associations tc grow much more slowly in relstion to their rate
of interest paid on savings than they otherwise would. Alternstively when
stock and mutual associations are placed together, stock associations compste

very effectively causing mutual associalions to have lower than expected rstes

of growth.
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Why should this pattern obtain? Stock associations do have higher
advertising outlays than mutuals and also earn higher rates of return on
mortgages and pay higher rates on deposits. In the previous part of this
section, a conclusion was that the stock form of organization was more willing to
run risks; 1t may also aspire more strongly for growth. It is possible, but most
unlikely, that this result is a statistical artifact. There were a very small
number of mergers primarily among stock associations during the years 1962-6%. There
wag nc way to exclude them from the sample; it is very implausible that
this small number could account for the great cbserved difference in the growth

of stock and mutual associations.ll

To see which of these two hypotheses better characterizes the American
savings and loan industry, three experiments were performed. First, mean vslues
of CF5, CA5, BAﬁ’ OA3, LQ2, GR5, RM,, and RS5 were obtained for each of
55 geographlical areas distinguished in this study, i.e., the 34 states having
assoclated dumry variables and a 55th aresa consigting of the rest of the
United States. Using these areas as cobgservations, each of the two interest
rates were regressed on: 1) all the risk measures and growth variables,

2) only the risk measures, and 3) only the growth variables. Results of

this experiment are reported in Table %-3.

The only consistently significant vsriable was GR5 s the rate of

growth of savings deposits; the rate of growth of savings deposits is

11. About 15.0% of ell associations in the sample experience growth rates of
50% or more in either 1962 or 1963. Roughly, 40% of these were stock
companies even though only about 12.5% of the total sample was stock
chartered.
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positively related to interest rates in conformity with the second hypothesis.
The partial correlation between risk variables (considered individually or
collectively) and interest rates, given the rate of growth, is not
significantly different from zero. Hypothesls two is accepted and hypothesis
one is rejected. The significant correlation between Cl?“5 and interest rates
in the last two columns of the table is a consequence of the previously noted
correlation between GR and CF . This result means that if two associations
with the same rate of growth have different foreclosure rates, the aggoclation
with the higher foreclosure rate is not compensated for its additional risks.

However, asscciations with high growth rates have high interest rates and high

foreclosure rates, risk taking related to growth is partly compensated for.

The second experiment consisted of looking at terms of lending which
were observed in eighteen metropolitan areas of the United States. The first
hypothesis implies that for individuals of a given credit worthiness variations
in rates of return should be matched by variations in other terms of lending.
The model is & canonical correlation argument where only one varizable, per
capita gross income, is related to a set of loan terms. The terms are KM,
the interest rate on new mortgages; FEE, the closing fees assessed by an
agsoclation; MAT, the average term of contract on new loans; L/P, the average
ratio of a mortgage loan to the purchase price of a new house; and PRICE,
the average purchase price of a new house. The varlables L/P, MAT, and
perhaps FRICE should measure risk and consequently have signs opposite to
EM in the equatioc... TFEE should have the same slign as RM . The expression,
reported in Table 3-l, was estimated with a standard regression package in

which the dependent variable was per capita gross lncome in the corresponding
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metropelitan area as recorded in 1959 income tax returns.l2 Signs conform
to a priori expectations in the case of PRICE, L/P, and RM, but coefficients

are so erratic in . " and 1,65 that the results are not interesting.

Given the results in Table 3-3, an attempt was made to measure the
rewards for risk taking using individual associations as observations and
including the dummy variables, ZI, 1in the hope that it would be possible to
find some compensation for bearing risks which are not related to growth. The

results are reported in Table 3-5.

Coefficients of GR5 in Table 3-5 relnforce the previous conclusion
that high rates of growth and associated risks are compensated for by higher
earnings on mortgage loans and savers are compensated for these risks with
higher interest payments on savings deposits. The coefficient of IQE
suggesis that savers are compensated for higher illiquidity of an sssociation
with higher interest payments on deposits, Interestingly associgtions which
are less liquid appear to earn slightly lower rates on their mortgages; appar-
ently assoclations attempt to compensate for lower local rates by assuming a
less liquid position. Associations with higher ratios of capital and reserves
to assets pass on the advantages of this leverage to savers in the form of
higher interest paymente. Highly capitalized associastions tend to earn higher
rates of interest on their mortgages. That is, they may take advantage of their
nigher capitalization to acquire somewhat more risky, higher vielding mortgages.

Similarly assoclations with large ratios of borrowed funds to assets earn higher

12, United States Treasury Department, Individual Income Tax Returns, Washington:
United States Govermment Printing Office, 1962, various pages.




TABLE 3-5

Experiment Three

st RM5
Federal 3.3960 57937
5T LObBTE . 0306%
(.0141) (.0200)
MU L0045 L09kT*
(.c081) (.0115)
12, L5801 % - .2200%
(.0516) (.0731)
CF5 LOB0L% .0230
(.0116) (.0164)
CA5 Neloygit .0058%
(.0019) (.0026)
OA5 -. 0030 L0098
(.0056) (.0072)
BA, -.0057* -0033%*
7 (.c012) (.0016)
GR,, ReloINES .00R5%
7 (.0002) ( .co0k)
R LTH6 601
F 115,406 55.221
Su 217 305

* An esterisk indicates the parameter is significantly different from
zero with probability of error of .05.
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rates on mortgages., They pay somewhat lower rates to gavers; apparently
some assoclations acquire marginal funds from othey financial institutions rather

than bid competitively for savings deposits.

Institutions with high foreclosure rates reward depositors by
baying higher interest rates. Interestingly they are not compensated for these risks
by high mortgage interest rates. No explanation for this result is apparent.
Stock associations earn high rates on mortgages and pass these earnlngs on to
depositors. State mutual assoclations also earn higher rates on mortgesges than

federal assoclations, but do not pass on these higher earnings to depositors.

To summarize this part, high interest rates are primarily related to
high growth rates; because high growth rates are associated with risk, associa-
tions and their depositors are observed to be rewarded for bearing risks.
However; nigh interest rates represent not only compensation for higher risks
in growth associations but also the existence of excess demand in some areas
of the country. Thus, results in Table 3-5 suggest that, even when allowance
is made for higher values of risk measures studied here, high growth associations
reward depositors for moving funde to areas where excess demand for mortgages

exists.

L, A simultaneous equations model.

In an attempt to gain further insight into savings and loan associations'
risk taking behevior, savings growth, foreclosures, and deposit interest rates
are integrated in a system of simmltaneous equations. A very simple three
equation model i1s considered in this sectlion. It is estimated by two stage

least squares.



- 33 -

An important assumption necessary for the construction is that &M
iy exogenously given to a savings and loan association. Specifically RM is
agsumed to be a function of dummy variables 2ZI, ST, and MJ. If an association
sets rates on mortgages too high it may lose customers to rival -enders; if it
sets rates too low it foregoes income and probably will cause other lenders to
lower rates to their mutual disadvantage, The personal relationship between
association and borrower is very important; assoclations must deal with local ber-
rowers because of the fifty mile limit on lending. The relationship between savers
and assoclations is less close. How does the association behave? The first

structural equation is:

34
-1 st-_—a0+i§laiZi+aj5ST+cx56m+cz57RM§+a380F+ul

ihe argument is that assoclations, stock or mutual, always try to
maximize the volume of mortgages made subject to the condition that RM > RS + ¢
where € 1s the average rate of net income plus servicing costs associated
with & deoilar of mortgage lending. Because markets are broadly competitive
RM - RS should not differ greatly across associations. If savers are rewarded
for bearing foreclosure risks, 058 should be positive. However, if foreclosures
cre frequent, associations with a given rate on mortgages may pay less to

depositors, the results in Table 3-5 notwithstanding.

How does the public respond to variations in RS, ? As suggested in

>

the previous section, assoclations paying high interest rates on deposits grow

rnuch more rapidly than other associations. The second equation of the system is:

3h
k-2  CR, =B+ I B, Zi+p

3 2 5T + 535 M7 + 557 R5, + u

25 > 2
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Clearly B57 is agsumed to be posifive. The third equation of the
system concerns the foreclosure rate. In the preceeding section we observed
that foreclosure rates tended to be higher when '}uq was higher. This relation
is assumed to be transmitted from RM to RS to GR to CF din this model.

3L

L3 CF5 =7, + ‘7‘.

. 4 ST MU
g TL BT s BE T 7ag MU 75 OR5 ¥ ygg IR T

5

The assumptions underlying this equation are that 757 should be
positive and 758 should be negative; the arguments were presented in the
previous section. Table 4-1 reports estimated coefficients for this system
of equations. Again coefficients of individual state durmmy wvariables are not

shown to conserve space, although many are significant.

The ccoefficient of RMB in equation U4-1 is positive and significant

as expected, However the margin between RM5 and RS, 1is not constant; a

3
difference in RN% of 1.0 is matched by only a 0.086 difference in RJS

>

Thus when RM3 is above its mean, gross receipts of the association are
substantially higher; payments to savers appear to be only slightly higher.

Further, the ccefficient 058 concerning the effect of foreclosures on RS

1s positive although not significantly different from zerc. The explanation for this
peculiar result is not clear; perhaps the firms with negative growth rates which

distorted 1clciionships in Figure 3~2 are the villains. Stock associations

pay significantly higher rates on savings deposits than mutuals.

Bauation 4-2 suggests esgain that the rate of interest paid on
savings deposits is a principal determinant of the growth rate. The coefficient

indicates that for every difference of 1% in rate paid on savings capital
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TABLE 4-1

Estimate of Simultaneous Equations Model .

RS, GR,, CF,

5 3 )
ST Notieaks 11.h376% -.0707
(.0370) (1.3055) (.0689)
MU -.0087 L1383 L0082
{.0099) {+5635) (.0Lky)
R REsTrs -- --
(.0190) -- -
CF 5054 --
3 (2810) - -l
GR - LOLCO7*
-1 -
5 - (.0037)
RS 1 6L.5162% --
5 : (7.518) -
YR - - .0006
-- - (.0005)
R 708 63 .268
7 108.739 30,555 10.577
Su 226 15,086 343
4150 4150 4150
1

Coefficients of intercept and state dummy variables were estimated but are
not reporited to conserve space. An asterisk indicates the parameter is
significantly different from zeroc with probability of error of .0%.
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there 1s an associated difference of 60% in growth rates. Stock associations

appear to grow faster than mutual associations.

In Equation 4-3 the coefficient of YR, the average age of the
association, is positive, contrary to hypothesis and the coefficient of
GR 1is significant in the expected direction. The latter coefficient
suggests that for each 10% increase in GR, the annual foreclosure rate

on conventional mortgeges will rise 0.4,

The system superficially seems quite plausible; yet it seems to
shed no new light on the behavior of savings and loan agsociations. Perhaps
the telling failure is that coefficients of the dummy state variables ZI
retained thelr significance in all equations. Presumably a correct structural

model would account for interregional variations among associations.

5. Summary

Risk taking by savings and loan associations has been measured
by seven indlces constructed from foreclosures and balance sheet ratios.
In single equation tests, five charccteristics of associstions were found
to be related to risk measures. The characteristics are organizstiocnal Torm,
size, age, growth rate, and mortgage interest rate. In addition, individuval risk
measures of savings and loan associations vary significantly among states in the
United States. No stres was given to the last point because the explanstion
for observed regional variations would reguire a very extensive discussion of
local housing markets and examination standards which are of limited interest

to the present conference,
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The second phase of the emplreal analysis concerns measurement

15

of the rewards for bearing risks. The savings and loan industry has been
growing very rapidly, especially in the southwestern and western parts of the
United States. Interest rates in local mortgase markets and interest rates
paid on savings deposits exhibit correspondingly great variations. In

Section 3 empirical evidence that high growth sssocictions earn high

interest rates on mortgages and pay high interest rates on deposits wag intro-
duced. In part these high rates represent compensstion to savers and assoclia-
tions for the risks which they bear. However, even after allowing for the
risks examined in this paper, high [rowth assoclations earn significantly
higher rates of return on their mortgages and Pay correspondingly higher rates
to depositors. The conclusion is that high interest rates in part reflect
greater risks assoclated with growth, but primarily are evidence thet the in-
dustry is out of equilibrium. Of course, one reason for this disequilibrium may
be that potential depositors thought risks were present; we don't cobserve their
subjective beliefs. A simple simultanecus equations model was examined in
Section 4, but did not add appreciably to our understanding of sevings and loan

associations,

A number of results in this paper suggest directions for future
research. First, what precisely is the relstion between organizational form
and decision making? There are two important aspects of this question: a) Are

there differences in the objective function for different organizational forms?

13. For ancther study in which rewards for bearing risks are estimated, see:
Hester, Donald and John F. Zoellner, "The Relation between Bank Portfolios
and Earnings: An Econometric Analysis,” forthecoming, The Review of Economics
and Statistics.
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b) Is the implementation of decislons different? In the present study
markedly different behavior 1s observed when stock and mutual asscciations are

compared, but determinants of these differences cannot be inferred.

Second; large associations are found te take more risks than small
asgaoclatlions, apparently as a result of the operation of the law of large
numbers. However large organizations may algo be characterized by very rigid
organizational forms. In one study of Indian commercial banks, I found evidence
of excessive centralizetion of decision making which was partily a result of
fear of experiencing losses.lu Tc be sure about the observed relation between
risk taking and size, further analysis of the relation bhetween decision making

structure and size is desirable.

Third, the questions of what are risks in the wminds of individuals and
what the firm maximizes have been troublescme throughout this paper. This has
been especially seriocus when growth enbters the picture. A clear theoretical
understanding of what a firm or a firm's management knows or believes, what it
attempts to achieve, and what it attempts to avold are essential if empirical

analysls is to prove more successful.

Finally, a related gquestion is how important are the various measures
of risk? Of the measures considered above, illiquidity seems to be of very limited
interest given the high rate of growth in the industry. Similerly, reacquired

real estate is very smell in relation to total assets or capital and probably

14k, Hester, Donald, Indian Banks: Their Portfolios, Profits, and Policy, Bombay:
Bombay University Press, 1964.
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is a symptom of risk taxing venuvior, vut not itsell & cause for concern about tae
safety of an assoclation. Conventional foreclosures, high borrowing, and low
cupitalization are probably the most significant. A useful statistical study

would be an analvsig of how extreme values of these measures on a date ore

Ypommn gt oA T PR e - -+ 48 L I
related Yo subneguent Tankruptcles and the subsequent cperaticns of an

n

assoceiation.

What do the results of this paper suggest for resmulatory molicies
involving savings and loan essociztions? Very significant reglonal verliations
exist in rates of growbin Of savings Geposits, mortgege Lnterest rates, and rates
of reburn pald on savings deposits. The market appears to canse the fliw of
funds into capital deficit areas. 8tock ussociations appenr Lo be causing funds 1o
Tlow even faster than milusl associmtlons; thev also have higher wvaluss of most

s

risk meaguress Policles which disccurage the formation of stoci assuclailon

n

represent a cpolce of low risk aver fast growtn. Bostimates of the relation
between organizational form and growth and various measuren of risk indicate

that a little less risk costs a lot of growth at the association levael.



