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Why Are Some Banks 
More Profitable? A 

Statistical Cost Analysis 

Effective management—a bank's asset 
and funding practices, and its non-
interest cost controls—remains the 

most important element in determining 
banks' profitability, overshadowing 

both bank size and market 
concentration. 

Numerous factors can affect a bank's profitability. 
W e examined the impact of a bank's asset and 
liabil ity management, its management 's control 
over operat ions costs, its size and the concen-
trat ion in its local market in the September 
Economic Review. That study identified differences 
in the small and med ium sized independent 
banks' revenue and expense ratios and then 
used economic logic to link prof i tabi l i ty to dif-
ferences in asset and liability distributions. It 
found that size and the average concentrat ion of 
the markets in wh ich banks operate do not 
inf luence profits, but that banks' asset and lia-
bil i ty portfolios, their reliance on equi ty funding 
and their control over operat ing costs do appear 
to affect profitabil i ty. 

This study, which concludes the two-part series, 
wil l use the same sample of banks and a pro-
cedure called statistical cost analysis to determine 
if banks' prof i tabi l i ty w o u l d still dif fer if their 
asset and liabil ity portfolios, size,' market con-
centrat ion and region were identical. This study's 
primary advantage over its predecessor is that it 
controls for differences in the portfol ios of indi-
vidual banks rather than controlling for differences 
in the port fo l io distr ibut ion of groups of banks. 
Our results indicate that, even if the banks had 
identical portfol ios their prof i tabi l i ty wou ld still 
differ significantly. The most prof i table banks 
often have significantly higher adjusted revenues 
and always have lower non-interest expenses 
than other banks in the sample after adjusting for 
differences in their asset and liability portfolios. 
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The most prof i table banks, however, do not 
enjoy a large advantage in their interest ex-
penses, and we found no evidence that size or 
market concentrat ion inf luenced bank profit-
ability. Our study suggests that the most profitable 
banks are better at managing their assets and at 
controlling their operations expenses. 

Importance of the Determinants 
of Bank Profitability 

Understanding what determines bank profit-
ability is impor tant even though differences 
between banks and other financial institutions 
are being steadily eroded. Banks still dominate 
many of the markets for financial services.1 The 
public as a who le has a stake in the financial 
health of America's commercia l banks that it 
does not have in Merr i l l Lynch, for example, 
because bank deposits are insured by the govern-
ment, while the liabilities of Merri l l Lynch are not 
and because banks have a unique role in the 
nation's payments mechanism. 

Bank regulators and managers can use an 
improved understanding of bank prof i tabi l i ty in 
several ways. They can use the informat ion to 
focus at tent ion on the most impor tant bank 
operations, for example. If dif ferences in banks' 
non-interest expenses cannot be fully explained 
by differences in their asset and liability portfolios, 
then regulators and managers should look at the 
efficiency of bank operations. The effect of bank 
size on profits holds impor tant implicat ions for 
deregulation. If large banks enjoy certain ad-
vantages over small banks, then deregulat ion 
that increases competi t ion may allow large banks 
to drive small ones out of business. The effect of 
market concentrat ion in bank markets on bank 
profits is impor tant because regulators use con-
centration in evaluating bank merger cases. Market 
concentration is used as a proxy for the degree of 
competit ion in bank markets. If concentrat ion is 
high in a particular market, then bank mergers in 
that market receive careful considerat ion by 
regulatory agencies. If it turns out that bank 
profits are unrelated to concentrat ion, it w o u l d 
cast doubt on the link between concentrat ion 
and the degree of compet i t iveness of a bank 
market. 

'See the May 1982 issue of this E c o n o m i c Review for a discussion of 
markets dominated by banks. 

Bank Profitability Studies 
Most previous studies of the determinants of 

bank prof i tabi l i ty have explored some but not all 
of the issues addressed by our studies. Previous 
studies have usually examined one of three 
specific issues: economies of scale, market 
concentrat ion, or financial ratios associated wi th 
bank profitabil i ty. Studies of economies of scale 
look at one advantage that large banks may enjoy 
over small banks, an advantage in the cost of 
produc ing financial services. These studies typi-
cally f ind no economies of scale for banks wi th 
assets in excess of $100 mil l ion.2 Studies of 
market concentrat ion typical ly have found that 
market concentrat ion has either very l itt le effect 
on bank profits or a statistically insignificant 
effect3 Other studies have found that differences in 
non-interest expenses are significantly lower at 
highly prof i table banks and some research has 
found that highly prof i table institutions earned a 
slightly higher return on some assets.4 

The two studies that most closely approx imate 
our research were conduc ted by Kwast and 
Rose. They studied banks w i th assets in excess 
of $500 mil l ion in 1977 that had posted either 
consistently good or consistently bad profits. 
One study compared the financial ratios of high 
and low prof i tabi l i ty banks over the per iod 1970-
1979 and found that highly prof i table banks 
have lower loan losses, non-interest expenses, 
interest on subordinated notes and debentures, 
other liabilities and subordinated notes.5 It also 
found that highly prof i table banks hold more 
state and local securities. They conc luded that 
lower operat ing costs are the "pr inc ipal deter-
minant of the superior earnings performance of 
the high-profit banks." They found no difference in 
the average size or market concentrat ion of the 
two groups of banks. Their second study, using 
statistical cost analysis, compared rates of return 
on the assets and liabilities of high and low 

-See the November 1982 Economic Review for a discussion of economies of 
scale. 

JRhoades (10) surveyed recent studies of market concentration. He 
concludes that most studies found that market concentrat ion has a small 
but statistically significant effect. Osborne and Wendel (9) also examined 
market concentrat ion studies. They note that many studies have major 
flaws and that other studies report significant concentrat ion effects even 
if market concentrat ion was insignificant in a majority of the regressions 
After taking account of these two problems, they conclude that the 
weight of the evidence does not support the hypothesis of significant 
concentrat ion effects. 

4Some of the financial ratio comparison studies are Fordd). Gady (2), 
Haslem (3,4). Haslem and Longbrake (5) and Kwast and Rose (7) 

JSee Kwast and Rose (7). 
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profitabil i ty banks w i th assets in excess of $500 
mil l ion in 1977 over the per iod 1970-1977.6 

They found no evidence that differences in bank 
prices accounted for differences in profitabil i ty. 
They also found that bank size and market 
concentrat ion do affect bank profits. They d id 
f ind evidence that high-profi t banks have lower 
operat ing costs on some liabilities, but they also 
found that these banks have higher operat ing 
costs for some assets. From this study, they 
concluded, " — t h e r e is no compel l ing evidence 
that high-profit banks are characterized by greater 
operating efficiency than their low earnings counter-
parts." They resolved the apparent confl ict in the 
t w o studies, by not ing that they used di f ferent 
selection criteria that could account for the 
di f ferent findings.7 

Financial Ratio Comparisons 
Our first article compared the financial ratios 

of 114 independent banks wi th assets between 
$50 and $500 mil l ion in 1981. The banks in the 
sample fell into one of four prof i tabi l i ty quarti les 
in at least seven of the 10 years in the sample 
per iod f rom 1972 to 1981. The banks' financial 
ratios are compared over two t ime periods, 
1972-1977 and 1978-1981. W e chose two periods 
to compensate for major changes in the banking 
environment (including deposit rate deregulation 
and increases in the level and volati l i ty of interest 
rates). Our research used controls to compensate 
for the bank's size, the average market concentra-
t ion and the region where the bank operates. 

W e found that the most prof i table banks are 
characterized by lower interest and non-interest 
expenses. Our study associated the lower interest 
expenses of most prof i table banks w i th their 
greater reliance on equi ty f inancing and non-
interest bearing liabilities. The high-profi t banks 
have asset portfol ios that are less costly t o 
service, rely more on equity financing and appear 
to maintain better control over operating expenses. 
W e found litt le evidence to suggest that a bank's 
size or market concentration influenced its profit-
abil i ty nor d id we f ind that the most prof i table 
banks have higher revenues given their asset 
portfol io. 

Statistical Cost Comparisons 
Using mul t ip le linear regression, we examined 

the effect of bank size and market concentration 
on prof i tabi l i ty and the effect of management on 
revenues, interest expenses and non-interest 
expenses.8 The regression models we used con-
tain controls for the effect on earnings of dif-
ferences in banks' operat ing regions and their 
asset and liabil ity portfolios. W e used several 
measures of bank income, including adjusted 
revenue (revenue plus an adjustment for tax 
exempt income and minus loan losses), adjusted 
revenue less interest expenses, tax adjusted 
operat ing income and net income.9 This allowed 
income differences to be attributed to differences 
in banks' revenues, interest expenses and non-
interest expenses. W e ran t w o sets of regressions 
for each of the 10 years. The first set looked at the 
effect of size and market concentrat ion on pro-
fitability. The second set was used to estimate 
the revenue, interest expense, and non-interest 
expense advantage that Quart i le 1 banks (banks 
from our sample ranking in the top 25 percent in 
return on assets over the last 10 years, see 
Appendix) have over each of the other three 
quartiles. Any significant dif ferences observed 
between Quart i le 1 and the other quartiles 
wou ld indicate that, after control l ing for the 
other influences, Quart i le 1 banks still have a 
significant earnings advantage. This advantage pro-
bably is the result of several factors, but we 
attribute most of it to factors controlled by manage-
ment. If no significant dif ferences were observed, 
it wou ld indicate that any earnings differences 
between Quart i le 1 banks and other banks can 
be explained in terms of asset and liability 
portfolios, size, market concentration and region. 

The first set of regressions failed to support the 
hypotheses that bank size and average market 
concentrat ion affect earnings. The coefficients 
on size and average market concentrat ion were 
virtually always insignificant, even using a variety 
of measures of bank earnings. These results 
indicate that, within this sample of banks, bank 
size and market concentrat ion did not affect 
revenues or expenses. These results are broadly 
consistent with the results of most of the previous 

"See Kwast and Rose (8). 
The banks in their f inancial ratio study fell in the highest or lowest 30 
percent of all listed banks return on equity for at least seven of the 10 
years in their sample. Banks in their statistical cost study fell in the 
highest or lowest 30 percent of all listed banks return on assets in at 
least five of the eight years analyzed 

"See the Appendix for a more detai led discussion of the data and 
statistical methods used in this study 
"Bank adjusted revenues are adjusted for tax-exempt income and loan 
losses The adjustment to bank operat ing income is lor tax-exempt 
income. 
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Table 1. Mean Revenue and Expense Advantages 
Enjoyed by Quart i le 1 Banks Over Quarti le 
2 Banks Expressed as a Percent of Assets 

Adjusted Interest Non-Interest Total 
Revenue Expense Expense Advantage 

<972-1973 0.07 0.07 0.28 0.42 

1974-1975 0 2 0 0.15 0 3 0 0.65 

1976-1977 0.13 0.14 0.31 0.58 

1978-1979 0 1 8 0.24 0.19 0.61 

1980-1981 0.18 0.13 0.22 0.53 

Source: Federal Reserve Bank of Atlanta 

studies that have used di f ferent samples and 
different statistical models wh ich found that size 
and market concentrat ion have litt le or no effect 
on bank profits. 

The second set of regressions finds that Quarti le 
1 banks w o u l d be more prof i table even if their 
asset and liabil ity portfol ios are identical t o those 
of the other banks (Tables 1-3). The first co lumn 
indicates the revenue advantage that Quart i le 1 

I banks enjoy over banks in the other quartiles.10 

For example, the value in the first co lumn of 
Table 1 for the per iod 1974-1975 is 0.20, wh ich 
indicates that Quart i le 1 banks had 0.20 more 
revenue as a percent of assets than banks in 
Quartile 2 after adjust ing for the banks' asset and 
liability portfolios, their size, the average market 
concentration facing them and their region. The 
second column is the interest expense advantage 
that Quarti le 1 banks enjoy over o ther banks.11 

( This advantage is 0.14 percent of assets over 
banks in Quart i le 2 for the per iod 1974-1975. 
The third co lumn is the non-interest expense 
advantage enjoyed by Quartile 1 banks.12 Quar-
tile 1 banks also enjoyed a 0.31 non-interest 

l expense advantage over banks in Quart i le 2 f rom 
1974 through 1975 according to Table 1. The 
total pretax revenue and expense advantage 

"'These statistics are the coeff ic ients on the quarti le dummy variables in 
the adjusted revenue equations. See the Appendix for a discussion of the 
equation estimated. 
These statistics are derived by subtract ing the coeff icient on the quarti le 
dummy variables in the adjusted revenue equation from the coeff icient 
on the quarti le dummies in the adjusted revenue less interest expense 
equation. See the Appendix for a discussion of the equat ions estimated. 

'2These statistics are derived by subtracting the coeff icient on the quarti le 
dummy variable in the adjusted revenue less interest expense equation 
from the coeff icients on the quarti le dummy variables in the adjusted 
operating income equation See the Appendix for a further discussion of 
the equations that are estimated. 
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Table 2. Mean Revenue and Expense Advantages 
Enjoyed by Quarti le 1 Banks Over Quarti le 
3 Banks Expressed as a Percent of Assets 

Adjusted Interest Non-Interest Total 
Revenue Expense Expíense Advantage 

1972-1973 0.05 - 0 . 0 3 0 6 4 0.68 

1974-1975 0.23 - 0 . 0 2 0.69 0 9 0 
1976-1977 0.20 0.06 0.71 0 9 7 
1978-1979 0.41 0.04 0.50 0 9 5 

1980-1981 0.67 0.20 0.53 1.00 

Source: Federal Reserve Bank of Atlanta 

enjoyed by Quart i le 1 banks is given in Co lumn 4 
and it is the sum of Columns 1, 2 and 3. The 
figures for Quart i le 2 banks for 1974-1975 indi-
cate that differences in revenues and non-interest 
expenses account for most of the pretax profit-
abil i ty differences. Almost 50 percent of the total 
pretax advantage enjoyed by Quart i le 1 banks 
over Quart i le 2 banks dur ing the 1974-1975 
period came f rom their lower non-interest ex-
penses (.31 non-interest expense advantage di-
v ided by0.65 total advantage), 31 percent of the 
advantage is due to differences in revenue and 
only 22 percent of the advantage is due to 
differences in interest expenses.13 

Most of the before tax earnings advantage of 
Quart i le 1 banks over Quart i le 2 banks lies in 
Quart i le 1 banks' lower non-interest expense 
over the per iod f rom 1972 through 1977 (Table 
1). Quart i le 1 banks' higher revenue and lower 
interest expenses than Quart i le 2 banks become 
relatively more important after 1977, while Quar-
ti le 1 banks' non-interest expense advantage 
decl ined.1 4 

Quart i le 1 banks have a large non-interest 
expense advantage over banks in Quart i le 3 for 
all five periods examined (Table 2). Furthermore, 
their revenue advantage over Quart i le 3 banks is 

u S o m e evidence of multicoll inearity was found during the estimation. An 
alternative est imation model found that Quarti le 1 banks enjoyed a 
smaller adjusted revenue advantage and a larger non-interest expense 
advantage than is reported in Tables 1, 2 and 3. The alternative 
estimation model found that for the three subperiods from 1976 to 1981 
the adjusted revenue advantage enjoyed by Quartile 1 banks is overstated 
by 0 1 percent of assets for banks in Quarti le 2 and is overstated by 
approximately 2 percent of assets for banks in Quarti les 3 and 4. The 
non-interest expense advantage increased by a comparable amount. 
The multicoll inearity problem and the alternative model are discussed in 
greater detail in the work ing paper 

,4The revenue advantage disappeared, however, in the alternative estimation 
model used to reduce the influence of multicollinearity. 
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Tab le 3. Mean Revenue and Expense Advantages 
Enjoyed by Quart i le 1 Banks Over Quarti le 
4 Banks Expressed as a Percent of Assets 

Adjusted Interest Non-Interest Total 
Revenue Expense Expense Advantage 

1972-1973 0.35 0.11 0.57 1.03 

1974-1975 0 4 6 0.10 0.70 1 26 

1976-1977 0.57 0.09 0.64 1.30 

1978-1979 0.53 0.23 0.34 1 10 

1980-1981 0.84 - 0 . 0 6 0 3 3 1 11 

Source: Federal Reserve Bank of Atlanta 

much larger in 1978-1981 than it is in 1972-
1977. Quart i le 1 banks' revenue advantage grew 
f rom 0.05 percent of assets in 1972-1973 to 0.67 
percent of assets in 1980-1981. Quart i le 1 banks 
do not appear to enjoy much of an interest 
expense advantage over banks in Quart i le 3; 
indeed, Quart i le 3 banks appear to have lower 
interest expenses in every per iod except 1976-
1977. 

Quart i le 1 banks have enjoyed consistently 
large revenue and non-interest expense advan-
tages over banks in Quart i le 4 (Table 3). The 
revenue advantage has grown f rom less than 
one-half of Quart i le 1 banks' total advantage 
over banks in Quartile 4 to over three-quarters of 
Quart i le 1 banks' total advantage. The non-
interest expense advantage has remained large 
but has declines f rom 0.70 percent of assets in 
1974-75 to 0.33 percent of assets in 1980-1981. 
The interest expense enjoyed by Quart i le 1 
banks over Quart i le 4 banks is small, be low 0.1 5 
percent of assets in all bu t one case. 

The results of this study may appear to be in 
confl ict w i th those reported in our study last 
month, wh ich found that Quart i le 1 banks do not 
enjoy larger revenues than banks in the other 
quartiles, but the results are actually consistent. 
The financial ratio study showed that Quart i le 1 
banks do not have significantly greater revenues 
per dollar of asset given their respective portfolios, 
whi le this study shows that Quart i le 1 banks 
w o u l d earn significantly higher revenues if they 
had identical portfol ios. That is, Quart i le 1 banks 
wou ld earn more revenue if their portfol ios were 
identical to those of banks in the other quartiles, 
but Quartile 1 banks did not earn greater revenues 
because their asset portfol ios were dif ferent. The 
analysis of bank asset structures in the financial 

ratio comparison supports this interpretation. 
Quart i le 1 banks held relatively more securities 
(which tend to pay lower interest rates) and 
relatively fewer loans (which tend to pay higher 
interest rates) than d id banks in the other Quar-
tiles. Quart i le 1 banks made up for the fact that 
their portfolios are skewed towards lower revenue 
items by earning higher rates of return on the 
individual i tems w i th in their portfolios.15 

Interest expenses do not explain much of the 
prof i tabi l i ty differences between banks in Quar-
ti le 1 and banks in the other quartiles. The 
interest expense advahtage of Quart i le 1 banks 
over banks in Quart i le 3 and 4 is especially 
small relative to Quart i le 1 banks' total pretax 
advantage. The financial ratio study found that 
Quart i le 1 banks have significantly lower interest 
expenses. That study suggested, however, that 
the main reason Quart i le 1 banks have lower 
interest expenses is that they have more demand 
deposits and equi ty than other banks and less 
liabilities that pay a market rate of interest. This 
study finds that after these differences are taken 
account of, Quartile 1 banks' interest expense 
advantage is small. 

Non-interest expenses are a relatively important 
factor in explaining w h y banks in Quart i le 1 are 
more prof i table than other banks. This f inding is 
in accordance w i th the f indings of the financial 
ratio comparison study. The non-interest expense 
advantage enjoyed by Quart i le 1 banks declined 
over the decade studied, however, wi th the 
decl ine especially not iceable relative to Quar-
tiles 2 and 4. 

Implications of These Studies 
Several conclusions about bank profitabil i ty 

can be drawn f rom these studies. These con-
clusions are, strictly speaking, appl icable only to 
the sample of banks we analyzed.16 Yet they are 
generally suppor ted by other studies that used 
dif ferent banks. Furthermore, the results of this 
study extend our understanding of what deter-
mines bank prof i tabi l i ty in t w o important ways: 

15Adjusted revenues include an adjustment for loan losses which could 
explain part of Quarti le 1 banks' advantage over Quarti le 4 banks 
Quarti le 1 banks did not have significantly lower loan losses than banks 
in Quarti les 2 and 3 Less than one-half of Quarti le 1 banks adjusted 
revenue advantage could be explained by Quarti le 1 banks having lower 
loan losses than banks in Quarti le 4 

16Banks in the sample were independent banks that belonged to the 
Federal Reserve System, were headquartered in an SMSA and reported 
between S50 and $500 mil l ion in assets in 1981 
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they extend prior results by using data f rom the 
late 1970s and early 1980s, and they extend 
prior results by overcoming some of the sample 
limitations inherent in most previous studies.17 

The key conclusions we can draw f rom this 
series of studies are: 

1. Differences in non-interest expenses are a 
prime determinant of bank profi tabi l i ty. 

Financial ratio comparisons suggested that 
the most prof i table banks had lower non-
interest expenses than could be explained by 
differences in their asset and liability portfolios. 
This is conf i rmed by statistical tests in our 
study that take into account dif ferences in 
banks' assets and liabilities. It is also supported 
by a variety of studies that examined the 
financial ratios of banks from the 1960s through 
the mid-1970s.1 8 This conclusion suggests 
that bank managers and regulators should pay 
close attention to banks' operational efficiency. 
2. Differences in size are not a significant 
determinant of bank profitabil i ty. 

Neither of our studies found any evidence 
that bank size is related significantly to bank 
profitability. This is suppor ted by a variety of 
studies, including those published in November 
1982 in this Economic Review. They suggest 
that large banks wil l not necessarily be able to 
drive wel l -managed small banks out of busi-
ness if restrictions on branching are reduced. 
3. Differences in the average market concen-
tration facing a bank do not inf luence bank 
profi tabil i ty significantly. 

Nei ther study turned up evidence that the 
average market concentrat ion facing a bank 
can affect its profits significantly. Other studies 
generally have found that market concentration 
has either no effect on profits or such a small 
effect as to call into quest ion the current use 
of market concentration in bank merger cases. 
Going beyond these studies, the effect of bank 
concentrat ion on profits is likely to diminish in 
the future as cont inu ing developments in the 
financial services industry generate more com-
peti t ion between banks, savings and loans, 
and non-deposi tory financial intermediaries. 

This t rend suggests that market concentrat ion 
factors should be given less weight in future 
bank merger cases. 
4. Dif ferences in abil i ty to generate revenue 
affect bank profits. 

Our financial ratio comparison found that 
banks in Quart i le 1 had no consistent advan-
tage in earning revenue over banks in the 
other quartiles, but they have more securities 
in their asset portfolios. If we adjust for the 
composi t ion of the banks' asset portfolios, we 
f ind that Quart i le 1 banks do earn more 
revenue than other banks, particularly those 
in Quart i le 4. This result is in general accord 
wi th the financial ratio studies cited above.19 

It seems to indicate that the rate of return on 
assets does inf luence bank profitability. This 
evidence is not overwhelming, however, and 
the effect of revenue dif ferences on bank 
profits are generally smaller than those associated 
wi th operat ing cost differences. 

5. Differences in bank profits cannot be ex-
plained by dif ferences in the interest they pay 
on liabilities. 

The financial ratio analysis study found that 
Quart i le 1 banks have lower interest expenses 
but suggested that they were at tr ibutable to 
these banks having more demand deposits and 
equi ty and fewer accounts paying market 
rates of interest. This study conf i rmed that 
Quart i le 1 banks' interest expenses aren't 
lower after taking account of the structure of 
their liabilities. This is also suppor ted generally 
by other financial ratio studies. One possible 
explanation is that the interest rate on deposits 
has been regulated, so banks could not pay 
market rates on most accounts for most of the 
sample period. If this is the explanation, then 
one result of the cont inu ing deregulat ion of 
deposit rates is that interest expense dif-
ferences could come to play an important role 
in determin ing bank profitabil i ty. 

— Larry D. Wall 

NOTE This article summarizes a forthcoming Federal Reserve Bank of 
Atlanta Working Paper of the same title 

Two important weaknesses of previous studies are that they failed to 
recognize that banks aff i l iated with holding companies may operate 
differently than independent banks and they , ranked banks on their 
results over only a one or two year period 

"As noted above, however, Kwast and Roses (7) statistical cost analysis 
did not f ind any di f ferences in non-interest expenses of high and low 
profit banks. 

' One study that d id control for portfolio differences, Kwast and Rose (7), 
did not find any assets for which highly profitable banks earned a higher 
rate of return Their study focused on banks with assets in excess of $ 5 0 0 
million in 1977, and these large banks typically operate in the most 
competitive national and international markets Their sample thus consists 
of banks least likely to earn differential rates of return. 
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Append ix 

Most data in this study are taken from the Reports of 
Condition and Income that insured commercial banks 
file with the Federal Reserve System. Data from the 
Reports of Condition have been modified at the Board 
of Governors to reflect bank mergers.20 The data on 
bank market concentration are taken from the Summary 
of Deposits data obtained for every year from 1972 
through 1981. The concentration measure used is the 
average Herfindahl i ndex— the squared market shares 
of the banks in a market—faced by a bank The average 
Herfindahl faced by a bank is the weighted average of 
the Herfindahl indices of all of the markets in which a 
bank operates, with the weights equal to the proportion 
of the bank's total deposits derived in that market.21 

The sample of 114 banks used in this study is 
identical to that in Wall (9). The banks were chosen by a 
two-step process. A pool of banks with common charac-
teristics was selected and then those with consistent 
profitability records were singled out for futher analysis. 
Banks chosen for inclusion in the first pool had to be a 
Federal Reserve member unaffiliated with a holding 
company, have between $50 and $500 million in assets 
in 1981, be headquartered in an SMSA and must not 
have changed their charter class22 This pool was then 
divided intofourequal sized groups (quartiles) based on 
their return on assets in each of the 10 years. Banks that 
fell into the same profitability quartile for seven of the 10 
years and always fell into that quartile or an adjacent 
quartile were selected into the sample.23 

The statistical cost model used in this study is similar 
to the expanded least squares cost accounting model 
of Kwast and Rose (7). The model used to analyze the 
effect of bank size and market concentration took the 
form: 

y = A * B 1 + L*B 2 + (1 / ta ) *B 3 + h * B 4 + R*B5 + Y * B 6 

+ e 
with 

y = one of four measures of bank earnings deflated 
by total bank assets 
A = a set of bank asset categories deflated by total 
bank assets 
L = a set of bank liability categories deflated by total 
bank assets 

t = total bank assets restated in 1972 dollars 
h = the average Herfindahl Index facing the bank 
R = a set of bank region dummy variables. 
Y = a dummy variable for the first year in each 
regression 
e = random error terms 

This model was run with banks from all four quartiles 
for each of the 10 years. The four measures of bank 
earnings are adjusted revenue, adjusted revenue less 
interest expense, adjusted operating income and net 
income.24 The asset categories are securities, federal 
funds sold, total loans, and other assets. The liability 
categories are individual, partnership and corporate 
(IPC) demand deposits, IPC time and savings deposits 
all other deposits, federal funds purchased, subordinated 
notes and all other liabilities. We divided the nation into 
six regions: Northeast East North/Central, South Atlantic 
South/Central, West North/Central, and West The dummy 
variable for the West Nor th /Centra l quart i le was 
dropped.25 The second set of regressions uses a modified 
expanded statistical cost model that includes quartile 
dummy variables for Quartiles 2, 3 and 4. This model is 
used to estimate the revenue, interest expense and 
non-interest expense and non-interest expense advan-
tage enjoyed by Quartile 1 banks. The regression 
equation used is 

y = A * B 1 + L * B 2 + (1/ta)*B3+ h*B4 + R*B5 + Y* Bg + 
Q 'By + e 

with 
Q = a set of Quartile dummy variables for Quartiles 2. 

3 and 4. 
This model was also run with banks from all four 

quartiles for each of the 10 years in the sample.26 The 
quartile dummy variables are set equal to one if the 
bank is in that quartile, otherwise it is set equal to zero. 
The revenue, interest expense and non-interest expense 
advantages enjoyed by Quartile 1 banks are estimated 
using coefficients on the quartile dummy variables 
These coefficients measure the difference between 
Quartile 1 banks and the other three quart i les If the 
coefficients on these dummy variables are insignificant, 
it indicates that the other variables in the regression 
equations explain the differences in income measures. 

2 0The modi f ica t ions a t tempt to match each bank 's i ncome wi th the assets 
used to p roduce that income. 

2 ' B a n k marke ts are de f ined as the S M S A if the bank b ranch is in an SMSA; 
o the rw ise it is de f ined as the coun ty the b ranch is in. 

" T h e asset range of $ 5 0 to $ 5 0 0 mi l l ion is arbitrary, but there are g o o d 
reasons for exc lud ing very smal l and very la rge banks f rom the s tudy 
Large banks opera te in a var iety of reg iona l and nat ional marke ts and any 
measure of market concen t ra t i on for these banks is suspect. Smal l 
banks are not inc luded because of p rob lems in ana lyz ing manager-
o w n e d banks. Managers can take prof i ts out of thei r bank by pay ing 
t hemse l ves low salar ies and pay ing h igh d iv idends, or by paying them-
selves h igh sa lar ies and pay ing low div idends, Thus, even t hough two 
smal l banks may be equal ly prof i table, they may report d i f ferent levels of 
income. 

" F o r examp le a bank that fel l in to the bo t t om 2 5 pe rcen t of banks in seven 
of the 10 years and that a lways fel l in to th i rd or fou r th prof i tabi l i ty 
quar t i les w o u l d be inc luded in the sample. If, however , a bank that is 
ranked in the lowest prof i tabi l i ty quar t i le for seven of 10 years is a lso 
ranked in the top quart i le in o n e of the 10 years, it is excluded. 

y 
" R e v e n u e is ad jus ted to ar r ive at e x p e c t e d af ter- tax revenue by grossing 

up rece ip ts of tax exempt i n c o m e by the bank 's marg ina l tax rate, and by 
subtracting bank loan losses f rom revenue. The tax adjustment is necessaiy 
because income f rom s ta te and local secur i t ies is exempt f rom federal 
i n c o m e taxes. The ad jus tmen t for loan losses is made on the theory that 
banks expec t that s o m e loans wi l l not be repaid so they set the interest 
rate in p ropor t ion to the risk of default . Therefore, banks that make riskier 
loans wi l l show greater loan revenue be fo re ad jus t ing for thei r loan 
losses, even t h o u g h af ter loan losses are t aken in to cons ide ra t ion their 
loan revenue is no greater. 

2 6 No intercept is used for reasons discussed in Hester and Zoel iner (6). One 
reg ion and one year d u m m y are d r o p p e d to force the equa t ion through 
the intercept. This means that the reg ion coe f f i c ien ts are relat ive to the 
omi t ted reg ion (West Nor th /Cent ra l ) and the first year 's coef f ic ient ¡s 
relat ive to the s e c o n d year. This p rocedu re and in terpre ta t ion of coef-
f ic ients fo l lows that of Kwast and Rose (7). 

2 6The first quar t i le is d r o p p e d to fo rce the equa t ion th rough the in tercept 
The coe f f i c ien ts on the other th ree quar t i les are relat ive to Quar t i le 1 
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That is, if the dummies are insignificant, it indicates that 
Quartile 1 banks have significantly more income be-
cause they have different asset portfolio allocations, 
different liability and equity portfolio allocations, a dif-
ferent size, face a different average market concentration, 
or are located in a different region. If the dummies are 
insignificant, then the other coefficients in the equation 
are examined to determine where the profitability dif-
ferences could arise. 

If the quartile dummy variables are significant, it 
would indicate that factors outside the regression equa-
tion are at least partially responsible for income dif-
ferences. Among these factors are that Quartile 1 banks 
may earn a different rate of return on their assets and 
liabilities, may have more effective cost controls, and 
may be better able to exploit differences in their region, 
size and market concentration. 

Our use of quartile variables in equations with earnings 
could cause a simultaneous equations bias in the 
model because the quartile variables are functionally 
related to the dependent variables. A simultaneous 
equations bias exists when the regression errors are 
correlated with an independent variable. Two ways this 
could happen in our model are that the dependent 
variable may be measured with error and the quartile 
variables could be correlated with variables omitted 
from the regression. The sample selection procedure 
avoids correlation caused by errors in measurement 
and we want the quartile variables to proxy for omitted 
variables The banks are selected based on their pro-
fitability records over ten years, while an error in the 
dependent variable would only affect one or two years' 
profitability. Therefore, it is unlikely that an error in 
measuring a bank's return on assets in one year would 
affect both the dependent variables used and the 

bank's quartile classification. The quartile variables, like 
the region variables, are intended to proxy for variables 
that are difficult or impossible to model. The quarjile 
variables capture the average differences caused by all 
factors except the banks asset and liability composition, 
its region and its size. 

The second step estimates the adjusted revenue, 
interest expense, and non-interest expense advantage 
enjoyed by Quartile 1 banks through the use of three 
dependent variables: adjusted revenues adjusted reve-
nues less interest expenses and adjusted operating 
revenues (all three of which are deflated by the bank's 
total assets). The adjusted revenue advantage is 
estimated by the coefficients on the quartile variables in 
the adjusted revenue equation. The interest and non-
interest expense advantages are each calculated using 
the coefficients on the quartile variables from two 
different equations. The interest expense advantage is 
calculated by subtracting the quartile coefficients in the 
adjusted revenue equation from the respective coeffi-
cients in the adjusted revenue less interest expense 
equation. The only difference in the dependent variables 
used in these equations is the bank's interest expenses so 
differences in the quartile coefficients should be attribut-
able to differences in the bank's interest expenses. The 
non-interest expense advantage is calculated by sub-
tracting the quartile coefficients in the adjusted revenue 
less interest expense equation from the respective 
coefficients in the adjusted operating revenue equation. 
The one difference in the dependent variables used in 
these equations is their non-interest expense, so differ-
ences in the respective quartile coefficients should 
measure Quartile 1 banks' non-interest expense advan-
tage. 
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