Why Do Banks’ Loan Losses Differ?

By William R. Keeton and Charles S. Morris

Loan losses have risen significantly at many
commercial banks over the last several years,
decreasing the average profitability of the industry
and increasing the rate of bank failures. The
severity of loan problems has varied greatly, how-
ever, with delinquencies and loan writeoffs reach-
ing very high levels at some banks but remain-
ing relatively low at other banks. This diversity
in loan performance raises an important question.
Do the severe loan problems at some banks result
entirely from adverse local and industry condi-
tions beyond their control, or do they also result
from a greater propensity to take risk?

The answer to this question has important
implications for regulatory policy. Because
geographic barriers to expansion and the lack of
a secondary loan market make diversification dif-
ficult, some banks are highly vulnerable to down-
turns in individual regions or industries. If this
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vulnerability is primarily responsible for loan
problems being much worse at some banks than
others, geographic deregulation and other mea-
sures to facilitate diversification should be given
high priority in reforming the banking system.
However, if the severe loan problems at some
banks are due partly to deliberate risk-taking,
greater diversification will not be enough to
ensure a safe and sound banking system. Because
bank failures are costly to society, steps also will
need to be taken to curb excessive risk-taking,
whether through tighter supervision, variable
insurance premiums, or higher capital standards.

This article investigates the causes of the recent
variation in loan losses among banks, using data
on commercial banks in states of the Tenth Fed-
eral Reserve District. A substantial part of the
total variation in loan losses is attributed to dif-
ferences in local economic conditions and the
unusually poor performance of particular indus-
tries like agriculture and energy. However,
adverse local and industry conditions do not come
close to explaining all the diversity of loan losses.
Even among banks located in the same market
and making the same types of loans, there are very



large differences in loan losses, some of which
can be attributed to risk-taking.

The article begins by documenting the increase
in the level and diversity of loan losses and
explaining how the causes of loan loss diversity
can be determined empirically. To quantify the
impact of adverse local and industry conditions,
the article next estimates the variation in losses
due to some markets having higher average loss
rates than others and to some banks specializing
more in high-loss loan categories like agriculture
and energy. Then, after a discussion of other fac-
tors affecting loan losses, vartous tests are per-
formed to determine whether any of the remain-
ing variation in loan losses can be attributed to
deliberate risk-taking.

The level and diversity of loan losses

Although loan losses have increased throughout
the United States, some regions have been more
affected than others. One of the regions most
affected is the area covered by the seven states
of the Tenth Federal Reserve District. Banks in
Tenth District states have experienced a large
increase in average losses. At the same time, dif-
ferences in performance have widened, with
losses reaching very high levels at some banks
but remaining relatively moderate at many others.
The high level and wide diversity of loan losses
in Tenth District states make the region particu-
larly suitable for exploring the causes of loan
losses.

The most direct measure of banks’ loan prob-
lems is the percent of loans charged off during
the year. When a loan is judged to be uncollect-
ible, it is written off the bank’s balance sheet and
charged against the bank’s loan loss reserves. As
shown in Chart 1, the average chargeoff rate at
banks in Tenth District states began rising sharply
in the early 1980s, increasing by a factor of four
from 1981 to 1985.! Loan chargeoffs also rose
in 1974-75, a period of nationwide recession.

However, the recent increase in chargeoffs has
been both sharper and more protracted.

Another measure of the severity of banks’ loan
problems is the percent of nonperforming loans.
A nonperforming loan is a loan that has not been
charged off but is 90 days or more overdue, fail-
ing to accrue interest, or renegotiated to facilitate
repayment. Data on such loans did not become
available until 1983. Since then, however,
nonperforming loans in Tenth District states have
followed the same upward path as chargeoffs,
increasing from 3.2 percent of total loans at the
end of 1983 to 3.9 percent at the end of 1985.

Although chargeoffs and nonperforming loans
are both useful measures of loan problems, look-
ing at either measure alone can be misleading.
Banks tend to write off unsecured loans like con-
sumer loans faster than well secured loans like
real estate loans. Also, banks that are highly con-
servative or under pressure from regulators to
recognize losses tend to be quicker to charge off
loans of all types. Thus, in the short run, repay-
ment problems may appear primarily as nonper-
forming loans at some banks but chargeoffs at
others.

To control for these differences in banks’ speed
in charging off loans, the primary measure of loan
losses used in this study is the sum of nonper-
forming loans and 1984-85 chargeoffs.2 A total
loss rate was computed by dividing this measure
by ‘‘adjusted loans,”’ the sum of total loans
outstanding at the end of 1985 and 1984-85
chargeoffs. The total loss rate indicates what a
bank’s nonperforming loan rate would have been
at the end of 1985 if the bank had not charged

' All data in this article are from the Reports of Income and Con-
dition filed by insured commercial banks.

* Only 1984 and 1985 chargeoffs were included in total losses
because data on chargeoffs by loan category were required for
the empirical analysis and such data were not available for earlier
years.

Federal Reserve Bank of Kansas City



CHART 1

Net loan chargeofis

Percent of end-of-year loans

2.0

0
1970
CHART 2

Variation of loss rates

1985

Percent of total loans
2

T

2 R e

=6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
Deviation of loss rate from regional average
(percentage points)

Economic Review @ May 1987

73



FIGURE 1
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off any of its bad loans in 1984 or 1985 but instead
left the loans on its books as nonperforming.
Measuring loan losses by the total loss rate,
Chart 2 shows that the high average level of loan
problems has been accompanied by large dif-
ferences in performance among banks. At the end
of 1985, the average total loss rate for the 2,470
banks in the sample was 6.6 percent. Chart 2
divides the banks into groups according to the
deviation of their loss rates from this regional
average. The height of each bar is the percent-
age of total adjusted loans in the region held by
the group. For example, the tallest bar indicates
that 16 percent of loans in the region were held
by banks with loss rates three to four percentage
points below the regional average. As the chart
shows, the majority of loans were held by banks
with below-average loss rates. But a significant
proportion of loans were held by banks with loss
rates well above average. Thus, as measured by
the standard deviation, the dispersion of loss rates

different types of loans

in the sample was extraordinarily high, 6.0
percentage points.?3

What accounts for this great diversity in loss
rates among banks? There are several ways of
explaining the variation in loss rates. The
approach taken in this article is summarized in
Figure 1 and consists of three stages.

Part of the variation in loss rates among banks
could be due to differences in local economic con-
ditions. Some areas may have depended more on
the troubled agriculture and energy sectors, while
others may have experienced strictly local shocks
such as bad weather. As indicated in Figure I,

* The standard deviation of a variable is the square root of the
variance. The variance is the average of squared deviations of
the variable from the average of the variable. All averages and
variances in this article were computed with each bank or market
assigned a weight proportional to its adjusted loans. Details of
the calculations are provided in the Appendix.
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the first stage of the analysis is to isolate the role
of local economic conditions by dividing the total
variation in loss rates among banks into two
components—the variation in average loss rates
across local banking markets and the variation
in loss rates among banks in the same market.

Even within markets, loss rates could differ
because banks specialized to different degrees in
loans to troubled sectors. For example, some
banks may have ended up with higher loss rates
only because their expertise in agricultural or
energy lending led them to specialize more in such
lending than other banks in the same market. The
second stage of the analysis accounts for this
possibility by decomposing the variation in losses
within markets into two parts—a part due solely
to banks in the same market specializing in dif-
ferent types of loans and a part due to banks in
the same market having different loss rates on
the same types of loans.

There are several reasons why banks in the
same market could have different loss rates on
the same types of loans. Some banks could have
higher losses through pure chance, some because
they exercised poor credit management, and some
because they had highly diversified loan portfolios
that enabled them to relax their credit standards
while keeping their total risk low. Finally, some
banks may have been willing to gamble on loans
with high default risk because they had a high
propensity to take risk. It is impossible to say how
much of the remaining variation in losses was due
to each of these four factors. However, various
tests are performed in the last stage of the analysis
to determine if deliberate risk-taking was at least
partly responsible.

Local economic conditions
One possible explanation for the wide varia-
tion in loan losses is that banks with heavier loan

losses are located in areas with worse economic
conditions. The region covered by this study has
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a highly diverse economy. Although many rural
markets depend heavily on agriculture, some of
the major cities have more diversified economies
based on services and manufacturing. Energy and
mining are highly important in two states,
moderately important in three states, and of
relatively little importance in the other two states.
Because banks face obstacles in lending outside
their own markets, loan losses have naturally
tended to be higher in areas dependent on
agriculture and energy than in areas dependent
on other industries that have performed better.
In addition, some areas have experienced strictly
local shocks, such as bad weather or the closing
of a major plant, adding to the variation in loss
rates across markets.

The impact of location on loan loss diversity
was evaluated by dividing the total variation in
loss rates in the region into two components—
the variation between local banking markets and
the variation within local banking markets. Local
banking markets were defined as metropolitan
areas and non-metropolitan counties with at least
two banks. Under this definition, the sample
included 411 markets. The greater the impact of
local economic conditions, the greater the
between-market variation in loss rates should have
been relative to the within-market variation.*

Variation between markets was found to
account for 49 percent of the total variation in
loss rates, confirming that local economic con-
ditions were an important source of diversity in
loan losses.® The extent of between-market varia-

* The total variation in loss rates was measured by the variance
of loss rates among banks, the between-market variation by the
variance of average loss rates among markets, and the within-
market variation by the variance of deviations of banks’ loss rates
from market averages. :

* Some of the between-market variance could be due to other
factors. Because the average number of banks in each market
is small, random variation in loss rates among banks could lead
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tion can be appreciated from Chart 3. This chart
divides markets into groups according to the
deviation of their average loss rates from the
regional average. The height of each bar is the
percentage of total adjusted loans in the region
held by the group. As the chart shows, most loans
were in markets with average loss rates below
or just above the regional average. But because
a significant fraction of loans were in markets with
average loss rates well above the regional
average, the standard deviation of average loss
rates was still large—4.2 percentage points. This

to significant differences in market averages even if local
economic conditions were identical. Also, some of the varia-
tion in loss rates across markets could be due to systematic dif-
ferences in bank behavior—for example, a tendency for all banks
in some markets to adopt low credit standards or exercise poor
credit management.

diversity in loss rates existed not only among
markets in different states but also among markets
in the same state.®

The remaining 51 percent of the total variation
in loss rates was due to differences in loss rates
within markets, suggesting that local economic
conditions were not the only influence on loan
losses. The extent of within-market variation in
loss rates can be seen from Chart 4. This chart
divides banks into groups according to the devia-
tion of their loss rates from the averages for their
markets. As before, the height of each bar is the

® The standard deviation of loss rates among markets in the same
state averaged 3.5 percentage points and exceeded 3.0 percent-
age points in all but one state. This finding suggests that greater
diversification could be achieved not only by allowing more inter-
state expansion but also by allowing more intrastate expansion.
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CHART 4
Variation of loss rates within markets
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percentage of total adjusted loans in the region
held by the group. Although most loans were held
by banks with small deviations from market
average, a significant fraction were held by banks
with loss rates well above or well below market
average. As a result, the standard deviation of
loss rates within markets was 4.3 percentage
points—slightly larger than the standard devia-
tion of loss rates between markets. This large
variation in loss rates within markets could have
a number of causes, one of which is differences
in loan specialization.

Loan specialization
The poor performance of the agriculture and
energy sectors not only accounts for much of the

variation in losses among markets but may also
explain some of the variation in losses within
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markets. Even if a bank had the same loss rate
on each type of loan as other banks in the same
market, its total loss rate could be higher because
it specialized more in the types of loans with the
highest loss rates. Table 1 suggests that in most
markets the types of loans with the highest loss
rates were either agricultural loans or energy
loans. Although energy loans are not reported
directly, the vast majority of these loans fall in
the commercial and industrial (C&I) category. As
shown in the table, C&I loans tended to have
significantly higher loss rates than other categories
in energy-producing states, while agricultural
operating loans and farm real estate loans tended
to have much higher loss rates than other
categories in the remaining states.

Like banks in depressed areas, banks specializ-
ing heavily in agricultural and energy loans were
to a great extent victims of external circum-



TABLE 1

Loss rates by loan category

(percent)

r . Energy Other

States* Statest

Agricultural operating

|

|

| loans 9.6 137 |
B i
i

Consumer loans 4.6 3.0 ]
Real estate loans 7.4 3.6 i
Residential 6.8 1.9 !
Nonresidential 7.2 35 t
Farm 14.8 14.5 |

!

I C&I and all other loans 13.8 6.4
‘ C&I 16.6 8.3
All other ' ) 5.1 0.9

*QOklahoma and Wyoming

tColorado, Kansas, Missouri, Nebraska, and New
Mexico

Note: Loss rates on subcategories were estimated by !
regression analysis. E
L - ——
stances. It could be argued that these banks could
have avoided their high loan losses by investing
in other types of loans. After all, if a bank
specialized more in agricultural and energy loans
than other banks in the same market, it was
presumably specializing out of choice, not
necessity. However. banks specializing in these
loans may not have had any reason to believe that
such specialization increased the likelihood of
future loan losses.” And even if they were aware
of the dangers, banks that invested large amounts

" Specializing in a particular loan category could increase the
likelihood of a high loss rate in two ways. First, loans in the
category could have a higher average probability of default than
loans in other categories, raising the bank’s expected loss rate.
Second, by investing more in the category, the bank could reduce
the overall diversification of its loan portfolio, increasing chances
that the actual loss rate ends up well below or well above the
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of time and money in developing an expertise in
agricultural or energy lending may have found
it difficult to switch to other types of lending.

To evaluate the relative contribution of loan
specialization to loan loss diversity, two com-
ponents of the within-market variation in loss rates
were computed. The first component is the varia-
tion due to some banks specializing more than
others in the loan categories with the highest loss
rates—categories such as agricultural operating
loans in nonenergy markets and C&I loans in
energy markets. The second component is the
variation due to some banks having higher loss
rates than others on one or more loan categories.®

Differences in loan specialization accounted for
9 percent of the total variation of loss rates within
markets. In many markets, the percentage of loans
invested in the highest-loss categories varied
substantially among banks. For example, in rural
markets in nonenergy states, the standard devia-
tion of the share of agricultural operating loans
was 10.3 percentage points. And in markets in
energy states, the standard deviation of the C&l
loan share was 11.7 percentage points. These dif-
ferences in loan specialization were large enough
to produce significant differences in total loss

expected loss rate. In the late 1970s and early 1980s, banks may
not have believed that agricultural and energy loans had a higher
probability of default than loans to other sectors. Also, while
a bank that held only agricultural or energy loans was obviously
undiversified, it is not so clear that a bank with, say, 30 percent
of its loan portfolio in these categories was less diversified thar,
a bank with 5 percent.

® The first step in the decomposition was to estimate each bank’s
*‘normal’’ loss rate, the loss rate the bank would have had if
its loss rate on each loan category had been the same as at other
banks in the same market. The deviation of each bank’s actual
loss rate from the market average was then divided into two
parts—the deviation of the normal loss rate from the market
average and the deviation of the actual loss rate from the nor-
mal loss rate. The variance of the first deviation is the variation
in loss rates due to differences in loan specialization. The variance
of the second deviation is the variation due to different loss rates
on the same types of loans.
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rates. However, they were not large enough to
account for more than a small part of the total
variation in loss rates within markets.

A much larger part of the within-market varia-
tion in loss rates, 84 percent, was due to banks
having different loss rates on the same types of
loans.? The variation in loss rates within markets
was particularly great for agricultural operating
loans, which had a standard deviation of 9.3
percentage points. But even on consumer loans,
the category with the least variation, the standard
deviation of loss rates within markets was 3.0
percentage points. The exceptional magnitude of
the within-market variation in loss rates on each
of the loan categories strongly suggests that other
factors besides location and loan specialization
influenced banks’ loan losses.

Other factors affecting loan losses

Even with the influence of local economic con-
ditions and loan specialization removed, the varia-
tion in loss rates among banks was very large.
There are four possible explanations for this
residual variation in loss rates.

One reason banks operating in the same market
might have different loss rates on the same type
of loan is that the performance of borrowers is
partly random. Even if all borrowers had the same
probability of success when they took out their
loans, some would always do better than others.
By pure chance, the banks with the highest loan
losses in each market may have ended up with
a disproportionate share of the borrowers who
failed.

® The remaining 6 percent of within-market variation in loss rates
is an interaction effect resulting from a tendency for banks
specializing in high-loss loan categories to have higher loss rates
on one or more loan categories. This interaction effect is equal
to twice the covariance between the deviation of the normal loss
rate from the market average and the deviation of the actual loss
rate from the normal loss rate.

Economic Review ® May 1987

Another explanation for the remaining varia-
tion in loss rates is differences in the quality of
credit management. Some banks may have done
a poor job of assessing borrowers’ credit-
worthiness. For example, they may have failed
to project applicants’ cash flow carefully or
evaluate their collateral realistically. Other banks
may have neglected to monitor borrowers’ pro-
gress after the loans were granted to ensure that
funds were being properly spent. Any of these
deficiencies in credit management could cause a
bank to suffer higher losses than other banks even
if the bank itself believed it was making loans with
the same probability of default.

A third possibility is that some banks had more
opportunities to diversify their loan portfolios and,
consequently, were more willing to make loans
with a high probability of default. The benefit to
a bank of lowering its credit standards is that it
may be able to increase its expected profits by
charging higher interest rates or making more
loans. The cost is that the increase in the average
probability of default on loans will make profits
more variable. The more diversified the loan port-
folio, the less the variability of profits will
increase, and thus, the lower will be the cost of
relaxing credit standards relative to the benefit. 1°
Other things equal, then, banks that can easily
diversify should be more willing to make loans
with a high probability of default.

'® The impact of diversification can be clarified by a simple exam-
ple. Suppose a bank makes n independent loans at interest rate
r, and that each loan has a probability p of defaulting completely
and a probability 1-p of paying off in full. The variance of the
rate of return on the loan portfolio will then be r2p(1-p)/n. An
increase in p will raise the variance as long as p remains below
one-half, but the larger n is, the smaller the rise in the variance
will be. This example also points out that diversification has an
important bearing on the first factor mentioned in this section,
chance. If all banks in a market are highly diversified, random
variation in borrower performance will result in relatively littie
variation in loss rates across banks.
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Finally, some banks may have been more will-
ing to make loans with a high probability of
default, not because they had more opportunities
to diversify but because they had a greater pro-
pensity to take risk. If a bank has an undiversified
loan portfolio, relaxing credit standards and
increasing the average probability of default may
significantly increase the variability of its prof-
its. The greater a bank’s propensity to take risk,
the more inclined it will be to tolerate this cost
of lower credit standards in return for the benefit
of a higher expected profit level. Thus, in each
market, banks with a high propensity to take risk
will tend to adopt lower credit standards than
other banks, deliberately making loans with a
higher probability of default.

Of the four possible explanations for the
remaining variation in loan losses, the risk-taking
hypothesis has particularly important implications
for policy. Banks that have highly variable prof-
its because they deliberately make loans with a
high probability of default are more likely to fail
than banks with stable profits. If a bank’s owners
were the only ones to lose when the bank failed,
there would be no reason to discourage a bank
from taking actions that significantly increased
its chance of failing. Under the current system,
however, bank failures can impose heavy costs
on other parties, especially the Federal Deposit
Insurance Corporation (FDIC). Thus, the greater
the evidence that banks with heavy loan losses
took exceptional risks, the stronger is the case
for regulatory reforms aimed at curbing such
behavior. Because of these important policy impli-
cations, the remainder of the article concentrates
on testing the hypothesis that diversity in loan
losses was at least partly due to risk-taking.

Evidence on risk-taking
Differences in risk-taking appear to be at least

partly responsible for banks in the same market
having very different loss rates on the same types

12

of loans. In particular, the evidence suggests that
some banks with a high propensity to take risk
deliberately made loans with a high probability
of default, causing them to end up with higher
loss rates than other banks in the same market.
Indirect evidence of risk-taking includes a positive
correlation among loss rates on different loan
categories and a positive association between
banks’ current and past loan losses. More direct
support for the risk-taking hypothesis comes from
evidence that banks with higher loan losses tended
to earn a higher return on their loans in earlier
years and tended to engage in other forms of risk-
taking besides making risky loans.

In all the tests for risk-taking, an effort was
made to control for differences in diversification
opportunities. As noted in the previous section,
some banks might deliberately make loans with
a high probability of default only because their
greater opportunities for diversification allow
them to make such loans without significantly
increasing the variability of their profits. Within
any market, large banks and banks affiliated with
multibank holding companies (MBHC'’s) are
likely to have more diversification opportunities
than small unaffiliated banks.!' Accordingly, loss
rates were purged of the influence of size and
holding company status in each risk-taking test.!2

" Opportunities for diversification could be greater at large banks
and MBHC-affiliated banks for several reasons. Because it is
impractical to make loans below a minimum size, a very small
bank may not be able to make enough loans to reap the benefits
of diversification. Large banks and MBHC-affiliated banks may
also be more able to diversify their loan portfolios by exchang-
ing their own loans for loans originated by other banks. Finally,
even if each affiliate of a MBHC has a highly concentrated loan
portfolio, the company s aggregate loan portfotio will be diver-
sified if the affiliates are in different areas and specialize in loans
to different industries. Of course, size and holding company status
could also affect loan losses because they are related in some
way to the quality of credit management.

'? As suggested by the diversification argument, loss rates on
agricultural operating loans were found to be significantly lower
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TABLE 2
Distribution of banks by loss rates on different loan categories

; ——
Number of banks with loss rates that were:

High or low
on High on one category
both categories and low on the other

C&I and all other loans versus:

Agricultural operating loans
Real estate loans

Consumer loans

did not report loss rates on agricultural operating loans.

992 719
1,414 1,046
1,444 1,013

Note: The sum of the two numbers in each row is the total number of banks reporting loss rates on both loan categories. The
total number of banks in the first row is smaller than the total number of banks in the other rows because about 750 banks

Correlation in loss rates

Banks seeking to increase their expected prof-
its by making loans with a high probability of
default should be more willing to make such loans
in all their loan categories. Thus, to the extent
that deliberate risk-taking was responsible for the
variation in losses among banks, it is reasonable
to expect banks with unusually high loss rates on
one loan category to also have unusually high loss
rates on their other loan categories.

Table 2 shows the relationship among loss rates
on four major loan categories—agricultural
operating loans, real estate loans, consumer loans,
and C&I and all other loans. Each row of the table
compares C&I and all other loans with one of the

at unaffiliated banks and very small banks—those with less than
$25 million in assets. However, loss rates on all other loan
categories were relatively unaffected by size and holding com-
pany status.
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other categories.!'? For each loan category, banks
were divided into two groups of equal number
according to the deviation of their actual loss rate
from the rate predicted on the basis of market
location, size, and holding company status. The
first column shows the number of banks that had
either high loss rates on both categories or low
loss rates on both categories. The second column
shows the number of banks that had a high loss
rate on one category and a low loss rate on the
other.

Table 2 confirms that loss rates on C&I and
all other loans were not independent of loss rates
on the other three loan categories. If differences

'* The choice of the category ‘‘C&lI and all other’" as the basis
of comparison was not entirely arbitrary. In principle, a bank
could have high loss rates on two loan categories only because
its worst customers had taken out loans in both categories. A
bank’s loan customers are less likely to have both C&I loans
and loans in one of the other categories than, say, agricultural
operating loans and consumer loans.
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in loss rates were entirely random, the numbers
in the two columns would be approximately the
same in each case. Instead, significantly more
banks fall in the first column, with either high
loss rates on both of the categories shown or low
loss rates on both categories.!4

The correlation in loss rates on different loan
categories provides strong evidence that luck was
not solely responsible for the large differences
in individual loss rates within markets. However,
the association does not prove that some banks
took more risk than others—it could also result
from some banks having worse credit manage-
ment than others.

Current and past loss rates

Another form of indirect evidence on risk-
taking is the relationship between current and past
loan losses. To the extent that risk preferences
remained unchanged over time, the banks that
were willing to make relatively risky loans in the
late 1970s and early 1980s should also have been
willing to make such loans in earlier years. But
if some banks have always been willing to make
relatively risky loans, their average loan losses
should have been higher in the past as well as
the present. To be sure, the variation in loan
losses among banks was much smaller in earlier
years. Nevertheless, to the extent that losses did
vary, the risk-taking hypothesis would suggest
that banks with higher-than-normal losses in the
1970s should tend to have higher-than-normal
losses now.

To determine the relationship between current
and past loan losses, banks’ loss rates at the end

' In this section, a relationship is said to be *significant’* if
there is only a small probability of observing the relationship
by chance when in fact no relationship exists at all. Unless other-
wise noted, all relationships reported are significant at the 1 per-
cent probability level or less.
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of 1985 were compared with their average loss
rates from 1973 to 1981. For each year, a bank’s
loss rate was measured by the ‘‘excess’’ loss rate,
the actual loss rate minus the loss rate that would
have been normal for the bank given its market
location, loan specialization, size, and holding
company status. Only chargeoffs were included
in losses for the 1973-81 period because data on
nonperforming loans were not available for that
period.

Chart 5 shows that banks with higher average
excess loss rates during the 1973-81 period also
tended to have higher excess loss rates at the end
of 1985. The chart divides banks into three groups
according to their average excess loss rate in the
earlier period, with each group accounting for the
same share of 1985 adjusted loans.! The height
of each bar is the group’s average excess loss rate
at the end of 1985. The group with the lowest
excess loss rate in 1973-81 had a negative excess
loss rate in 1985—on average, loss rates in that
group were 85 basis points below normal. By con-
trast, the group with the highest excess loss rate
in 1973-81 had a positive excess loss rate in 1985,
with loss rates averaging 74 basis points above
normal.

As with the correlation in loss rates across loan
categories, the tendency for some banks to have
persistently higher loss rates does not prove that
those banks were deliberately taking greater risk.
As before, the evidence refutes the view that the
variation in loan losses among banks was entire-
ly random. However, instead of reflecting dif-
ferences in risk preferences, the persistently
higher loan losses at some banks could reflect dif-
ferences in the quality of management—
differences that persisted over time only because

'* The average 1973-81 excess loss rate in the ‘“*high"’ group
exceeded the average 1973-81 excess loss rate in the **low’’ group
by 0.4 percentage points.
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CHART 5
Current and past losses

Excess loss rate. 1985
(percent)
1.5

Low Medium High

Average excess loss rate. 1973-81

branching restrictions and other barriers to entry
enabled badly managed banks to stay in business.
To isolate the role of deliberate risk-taking, more
direct forms of evidence must be considered.

Compensation for risk-taking

Banks that deliberately made riskier loans
should have been compensated for their risk in
the form of higher expected profits. The most
likely possibility is that banks that adopted loose
credit standards and made loans with a higher
average probability of default were able to charge
a higher average interest rate on their loans. To
the extent the compensation for risk-taking took
this form, the banks with the highest loan losses
should be banks that earned the highest average
return on their loan portfolios in the late 1970s
and early 1980s, when the agriculture and energy
booms were at their height.

In any market, a bank’s average return on loans
could differ from that of other banks for reasons
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unrelated to the risk the bank was taking on each
category of loans. Some banks may have earned
a higher average return on their loan portfolio
only because they were specializing in loan
categories that had high average returns in the
market as a whole. And other banks may have
charged higher interest rates on their loans
because they had to pay more for their funds. To
control for these other factors, a bank’s normal
return on loans was assumed to depend on its loan
composition and funding costs as well as its size,
holding company status, and market location.'6
The bank’s ‘‘excess’’ loan return—the deviation
of its actual return from its normal return—was
then used as a measure of the compensation the
bank received for taking greater risk on individual
categories of loans.

Chart 6 shows that banks with higher excess
loan returns tended to end up with higher excess
loss rates, a result that supports the risk-taking
hypothesis. The chart divides banks into three
groups with equal amounts of 1985 adjusted loans
according to their excess return on loans during
the 1979-81 period.'” For each group, the height
of the bar indicates the group’s average excess
loss rate at the end of 1985. In the group with
the lowest excess loan returns, loss rates were
lower than normal by 32 basis points. On the
other hand, in the group with the highest excess
loan returns, loss rates were higher than normal
by 40 basis points. This difference in excess loss
rates is significant, though it accounts for only

'® Even among banks with the same cost of funds, some may
have adjusted their loan rates more quickly to the steep rise in
market rates in the late 1970s. No data were available to control
directly for differences in loan rate flexibility. However, because
large banks and urban banks tend to adjust their loan rates more
quickly than small rural banks, using size and market location
to estimate the normal return on loans helps control for such dif-
ferences indirectly.

'" The average excess loan return in the ‘*high’’ group exceeded
the average excess return in the ‘‘low’” group by 1.5 percent-
age points.
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a small part of the total variation in excess loss
rates among banks.

Coincident risk-taking

Banks with a high tolerance for risk should not
only have been willing to make loans with a
higher probability of default but should also have
been willing to take other forms of risk. In par-
ticular, at the same time they were making high-
risk loans in the late 1970s and early 1980s, these
banks should have been more willing to invest
their funds in loans, more willing to rely on
volatile sources of funds, and less willing to back
their assets with equity.

Loan-asset ratio. One form of risk-taking is the
choice of a high loan-asset ratio. Most banks can
expect to earn higher profits by lending to local
borrowers than by investing in open market assets
like government securities. Banks can earn these
higher returns on loans because they know more
than outside investors about local borrowers and
because they are uniquely situated to monitor bor-
rowers’ progress and ensure that loans are repaid.
But the more of its assets a bank invests in loans,
the more variable its profits are likely to be. For
one thing, loans have much greater default risk
than assets like government securities. Also, loans
to local borrowers tend to be less liquid than
securities, making it more difficult for the bank
to meet a sudden need for funds by selling assets.
Because loans involve both greater credit risk and
greater liquidity risk than other assets, the banks
in each market that are most willing to invest their
funds in loans are likely to be the banks with the
greatest tolerance for risk.!8

'® If loans were of different effective maturity than other assets,
the substitution of loans for other assets could also affect a bank's
exposure to interest rate risk. Due to data limitations, it was not
possible to measure the amount of interest rate risk each bank
was taking in the earlier period.
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CHART 6
Compensation for risk-taking

Excess loss rate, 1985
(percent)
1.5

Low Medium High

Excess return on loans. 1979-81

Another reason why banks making riskier loans
might have higher loan-asset ratios is that higher
loan-asset ratios can represent a form of compen-
sation for risk-taking. In some markets, a bank
may be able to expand its loan portfolio without

-having to lower its credit standards. For exam-

ple, in a highly competitive market with many
banks, a bank can usually acquire more customers
of the same average creditworthiness by slightly
underbidding other banks. In other markets, how-
ever, the only way a bank may be able to expand
its loan portfolio is by significantly lowering its
credit standards and accepting a higher average
probability of default on its loans. In such cases,
part of the compensation for making riskier loans
is the opportunity for the bank to invest more of
its funds in loans and less in lower yielding assets
like government securities.

Volatile funds ratio. A second form of risk-
taking is reliance on volatile sources of funds.
Funds like large negotiable CD’s that are obtained
on the open market have much greater risk of
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being suddenly withdrawn than *‘core’’ deposits
like demand deposits and passbook savings that
are obtained from local customers. By relying
more on volatile funds and less on core deposits,
a bank might be able to acquire more assets and
earn higher average profits. At the same time,
however, liquidity crises would become more fre-
quent, increasing .the variability of the bank’s
profits. For that reason, banks with high ratios
of volatile funds to total liabilities are more like-
ly to be risk-takers than banks with low ratios.

Equity-asset ratio. A final form of risk-taking
is the choice of a low equity-asset ratio. A bank
whose owners and managers want to keep the
chance of going out of business very low is more
likely to seek a high equity-asset ratio than a bank
whose owners and managers are willing to risk
failure for the uncertain prospect of high profits.
But a bank whose owners and managers are anx-

ious to avoid failure should also be averse to mak- -

ing loans with a high probability of default. Thus,
other things equal, banks with the highest equity-
asset ratios should be the least willing to make
high-risk loans.

Fixed-rate deposit insurance reinforces the
tendency for banks with low equity-asset ratios
to make riskier loans. A bank that has suffered
a string of losses and is unable to tap the capital
market may find itself stuck with a lower equity-
asset ratio than it would prefer. Such a bank has
an especially strong incentive to make risky loans
at high interest rates. If the loans pay off in full,
the bank’s owners will recoup their losses. On
the other hand, if the loans default, the FDIC will
bear most of the costs.

To determine if a bank chose unusually high
or low values of the three risk-taking variables
described above, the normal value of each
variable was estimated on the basis of the bank’s
size, holding company status, and market loca-
tion. The ‘‘excess’’ value of the variable—the
actual value minus the normal value—was then
used as a measure of coincident risk-taking. Like
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loan returns, the three risk-taking variables could
differ among banks for reasons other than the
willingness to take risk. For example, a bank that
can borrow easily on the open market because
of its size and reputation is more likely to rely
on volatile funds. Similarly, a bank that can easily
raise new equity from a correspondent bank,
holding company, or private investors is less
likely to maintain a substantial equity cushion
against unforeseen losses. Removing the influence
of size, holding company status, and market loca-
tion from each risk-taking variable helps control
for some of these factors but not all.

The relationship between loan losses and the
three measures of coircident risk-taking is
presented in Chart 7. Each panel in the chart cor-
responds to one of the three variables—the loan-
asset ratio, the volatile funds ratio, and the equity-
asset ratio. In each panel, banks are divided into
three equal-size groups according to the excess
value of the risk-taking variable in the 1979-81
period.'® As in Charts 5 and 6, the height of a
bar represents the group’s average excess loss rate
at the end of 1985.

Chart 7 confirms that banks taking unusually
large amounts of coincident risk tended to end
up with higher excess loss rates, a result that pro-
vides further support for the risk-taking hypoth-
esis. The relationship between coincident risk-
taking and loan losses is particularly strong for
the loan-asset ratio and the volatile funds ratio.
For example, the group of banks with the lowest
excess loan-asset ratios had an average loss rate
90 basis points below normal, while the group
of banks with the highest excess loan-asset ratios
had an average loss rate 82 basis points above

'? The average value of the excess loan-asset ratio in the **high"
group exceeded the average value of the ratio in the *‘low’” group
by 14.3 percentage points. For the volatile funds ratio and the
equity-asset ratio, the corresponding ranges are 15.2 percentage
points and 2.7 percentage points.

17



CHART 7
Coincident risk-taking

Excess loss rate. 1985
{pereent)

1.5 1.5

Low Medium High

Excess loan-asset ratio,
1979-81

normal. These differences in excess loss rates are
significant.2? As before, though, they are small
relative to the total variation in excess loss rates
among banks.

How can the evidence on risk-taking be sum-
marized? The various tests suggest that dif-
ferences in risk-taking were partly responsible for
banks in the same market having different loss
rates on the same types of loans. The positive cor-
relation between banks’ loss rates on different
loan categories and the positive association
between banks’ current and past loss rates are
consistent with the notion that some banks

e Although weaker. the relationship between excess loss rates
and excess equity-asset ratios is significant at the 2 percent prob-
ability level.
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Excess volatile funds ratio,
1979-81

Low Medium High ’ Low Medium High

Excess equity-asset ratio,
1979-81

deliberately took greater risk than others. How-
ever, because the correlations could also reflect
differences in management quality, they provide
only weak support for the risk-taking hypothesis.
The main support for the risk-taking hypothesis
comes from evidence of past compensation for
risk-taking and from signs of coincident risk-
taking. Excess loss rates were found to be related
to the average return on loans in the 1979-81
period and to three measures of coincident risk-
taking during that period—the loan-asset ratio,
the volatile funds ratio, and the equity-asset ratio.
The four variables explain only a small part of
the total variance in excess loss rates.?' But in

' Taken as a group. the four variables account for only 8 per-
cent of the total variance in excess loss rates. It should be
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each case, the relationship with excess loss rates
is much too strong to be coincidental.

Conclusions

The overall increase in loan losses in recent
years has been accompanied by exceptionally
large variation in loan losses across banks. This
study has investigated the causes of loan loss
diversity using a sample of almost 2,500 banks
in Tenth Federal Reserve District states. A
substantial part of the variation in loan losses in
the sample was due to differences in local
economic conditions and to the unusually poor
performance of particular industries like
agriculture and energy. Even after the influence
of these factors has been removed, however, the
variation in losses among banks remains very
large. At least part of this remaining variation in

remembered. though. that the variables are only imperfect
measures of risk-taking. Although an effort was made to con-
trol for extraneous influences. each of the variables could differ
among banks for reasons completely unrelated to risk-taking.
weakening the observed relationship with loan losses.

losses can be attributed to some banks deliberately
taking greater risk than others and making loans
they knew to have a higher probability of default.

The results of this study provide support both
for policies to promote greater diversification and
for policies to curb excessive risk-taking. The
large variation in loan losses across markets sug-
gests that banks would be less vulnerable to the
fortunes of individual areas or industries if they
loaned over a broader area. Greater diversifica-
tion of loan portfolios could be achieved by per-
mitting more branching within states, allowing
interstate banking, and encouraging secondary
loan markets. But such measures will not guar-
antee a safe and sound banking system as long
as banks with an unusually high propensity to take
risk do not have to bear the costs their risk-taking
imposes on the FDIC and society as a whole.
From this study, it is not possible to say how
much risk-taking contributed to the diversity in
loan losses relative to other factors. However,
given the potential for abuse under the current
system of fixed-rate deposit insurance, the find-
ing that risk-taking was at least partly responsible
for the diversity in losses is cause enough for
concern.

Appendix

Sample. The sample consists of 2,470 insured
commercial banks in Tenth District states and is
confined to local markets with two or more banks
existing over the entire 1979-85 period. Local
markets are defined as Metropolitan Statistical
Areas (MSA’s) and non-MSA counties. The MSA
category includes Standard Metropolitan Statisti-
cal Areas that were reclassified as Consolidated
Metropolitan Statistical Areas as of June 30,
1983.

Decomposition of total variance. The total vari-
ance of loss rates is
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V = ¥ T Lim (LRjm—LRY,
m i L

where Ljnm is adjusted loans of the i-th bank in
the m-th market, L is adjusted loans in the entire
sample, LRjm is the loss rate of the i-th bank in
the m-th market, and LR is the weighted average
loss rate for the entire sample.

The total variance was decomposed into the
between-market variance, Vp, and the within-
market variance, V:
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where

Vp = ¥ Lm (CRm—-LR)?,
m L

=Y E m (LRjm—LRm)?,
m 1| L

L is adjusted loans in the m-th market, and LR
is the weighted average loss rate in the m-th
market.

Decomposition of within-market variance. The
first step in the decomposition was to calculate
each bank’s ‘‘normal’’ loss rate. This rate was
defined as

K
NLRim = ¥ Lim IR

where lj{ll% is the weighted average loss rate on
the k-th loan category in the m-th market and the
loan categories are the same as in Table 2.

Banks report nonperforming loans and
chargeoffs for four major loan categories—
agricultural loans, consumer loans, real estate
loans, and C&I and all other loans. Banks under
$300 million in assets are free to use their own
definitions of these categories in reporting nonper-
forming loans and chargeoffs. However, as a
close approximation, it can be assumed that all
the nonperforming loans and chargeoffs reported
in the agriculture category were agricultural
operating loans. Banks whose agricultural
operating loans are less than 5 percent of total
loans do not have to report agricultural nonper-
forming loans and chargeoffs separately. Accord-
ingly, agricultural operating loans of these banks
were added to the C&I and all other category in
calculating adjusted loans and loss rates for the
C&I and all other category.

For agricultural operating loans and consumer
loans, L—R]r(n could be calculated directly.
However, for the three subcategories of real estate
loans and the two subcategories of C&I and all
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other loans, I_I{E] had to be estimated indirectly.
The first step in this process was to run a weighted
regression of the loss rate for the broader category
(e.g., real estate loans) against a set of dummy
variables for the 411 markets and a set of interac-
tive terms equal to the share of loans in each sub-
category times dummy variables for the seven
states. The estimated coefficients from this regres-
sion were then used to compute the average loss
rate LRm for each subcategory and each market.
The weight applied to each observation in the
regressions was the square root of adjusted loans
in the broader category. Because the regressions
include market dummies, weighting the obser-
vations this way ensures that in each market the
weighted average predicted loss rate equals the
weighted average actual loss rate for each of the
broader categories. This equality, in turn, ensures
that the weighted average normal loss rate equals
LRy, in each market.

After the normal loss rate was computed, the
within-market variance was decomposed into
three parts: the variance of the deviation of the
normal loss rate from the market average, V|,
the variance of the deviation of the actual loss
rate from the normal loss rate, V,, and the
covariance between the two deviations, COV ,:

VW = V| + V2 + 2COV|2.

where
vV, = ¥ ¥ Lim (NLRim-[Rm),
m i1 L
Vv, = __ILle_NLle)

g
-M

L

cov,, = ¥ ¥ Lim
m i

(NLRjm—LRm)(LRjm—NLRim).
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Size and holding company adjustment. Loss
rates were adjusted for size and holding company
status by estimating I:\R{(m, a bank’s predicted loss
rate on the k-th loan category given its size, hold-
ing company status, and market location. For ag-
ricultural operating loans and consumer loans,
]:\Rgcm was obtained from a weighted regression
of the loss rate against a dummy variable indi-
cating whether the bank was affiliated with a
MBHC in 1980 and a set of dummy variables
reflecting the bank’s average assets over the
1979-81 period. The size groups used were $0
to $25 million, $25 to $100 million, $100 to $250
million, $250 million to $1 billion, and greater
than $1 billion. For the three subcategories of real
estate loans and the two subcategories of C&I and
all other loans, Lle was obtained from the same
regressions that were used to compute LRI‘En but
with the MBHC and size dummies added. In all
the regressions, each observation was weighted
by the square root of the bank’s adjusted loans
in the broader category.

Correlation of loss rates. For each of the
broader loan categories, the deviation of the actual
loss rate from fR}‘m was calculated. Banks with
deviations above the sample median were
included in the ‘‘high’’ group and banks with
deviations below the sample median were
included in the “‘low’” group.

Current and past loss rates. A bank’s ‘‘excess”
loss rate was defined as ELRjjy =
LRim—NLRjmy. For 1985, NLRjy was calcu-
lated the same way as in the decomposition of
the within-market vanance except that LR; . was
substituted for LRm For each year in the 1973-81
period, NLRjn, is the predicted value from a
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weighted regression of the total chargeoff rate (net
chargeoffs divided by end-of-year loans) against
a set of market dummies, a MBHC dummy lagged
three years, a set of size dummies lagged three
years, and the shares of loans in different
categories. The weight applied to each observa-
tion was the square root of the bank’s end-of-year
loans. Also, the same five size categories were
used as above, except that average assets in every
year were expressed in 1979-81 prices.
Compensation and coincident risk-taking. All
four risk-taking variables were computed for the
1979-81 period. The average return on loans is
average interest income on loans divided by
average loans. The loan-asset ratio and the equity-
asset ratio are average loans and average equity
divided by average assets. The volatile funds ratio
is the average value of large CD’s, federal funds
purchased, foreign deposits, and other borrowed
money divided by average non-equity liabilities.
For the excess loss rate in 1985, the same
measure was used as in the comparison of cur-
rent and past loss rates. The excess value of each
risk-taking variable is the actual value minus the
predicted value from a weighted regression of the
variable against the same size and MBHC dum-
mies used to compute Lle For the average
return on loans, the regression also included loan
shares and the average cost of funds, which was
computed by dividing average interest expense
in the 1979-81 period by average non-equity
liabilities. In all four regressions, the weight
applied to each observation was the square root
of the variable in the denominator of the risk-
taking variable (e.g., the square root of average
loans in the average-return-on-loans regression).
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