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Abstract
The Community Reinvestment Act (CRA) requires lenders "to help meet the
credit needs of the local communities in which they are chartered, consistent with the
safe and sound operation of such institutions." For proponents of efficient markets,
the CRA is a threat to lender profitability. For others, the CRA has the potential to
increase profitability. We examine the relative profitability of commercial banks that
specialize in mortgage lending in lower-income neighborhoods or to lower-income
borrowers using three different empirical techniques, and find that lenders active in
lower-income neighborhoods and with lower-income borrowers appear to be as
profitable as other mortgage-oriented commercial banks.

JEL Classification Nos. G21,G28.
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The Community Reinvestment Act and the Profitability of Mortgage-Oriented
Banking
By most measures, the number of home purchase loans made by commercial
banks in lower-income neighborhoods is small compared with the number of such
loans in higher-income neighborhoods. To some observers, this pattern of lending is
readily understood within the context of the business of banking, where profit-seeking
institutions strive to meet the demands of creditworthy borrowers. In this view, the low
number of home purchase loans in lower-income neighborhoods reflects the relatively
small number of creditworthy borrowers and the relatively small supply of
owner-occupied housing. To others, the disparity in such lending results from either
discrimination, neighborhood conditions, or both, and leads bankers to erroneously
conclude that these areas do not offer good profit opportunities. In these views, the
amount of home purchase lending in lower-income areas is too small.
The Community Reinvestment Act (CRA) requires the agencies that supervise
commercial banks and savings associations to encourage such lenders "to help meet
the credit needs of the local communities in which they are chartered, consistent with
the safe and sound operation of such institutions." For proponents of the efficient
markets view, lenders already have ample incentives to seek all profitable lending
opportunities and face few barriers to providing such credit everywhere; therefore,
such legislation should have little effect on lending because lenders are already doing
what the law is encouraging them to do. However, if the CRA forces or encourages
lenders to make unprofitable loans, then the efficient markets view would see the CRA
as a burden on the banking system (For a review of this literature see Lacker, 1995.)
For proponents of other views, lenders may possibly overlook safe and sound
lending opportunities in lower-income or predominately minority neighborhoods;
therefore, the CRA has the potential to both increase lending in these neighborhoods
3
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and to increase the profitability of lending institutions. (For an outline of this view
combined with the statistical evidence that minority neighborhoods are underserved
see Shear, et. al.,1995. For the theoretical development of these types of views, see
Calomiris, et. al., 1994.)
One way to judge the appropriateness of these different views of lending
encouraged by the CRA is to examine the relative profitability of financial institutions
that specialize in lending in lower-income neighborhoods or to lower-income
borrowers.2 In this paper, we examine net operating income for commercial banks
who vary by the proportion of home purchase mortgages they extend in lower-income
neighborhoods and to lower-income homebuyers. We use three empirical techniques:
First, a heuristic analysis, which splits banks into five separate groups based on the
bank's orientation toward lending to lower income groups. Our analysis compare the
median profitability of four of these groups to a group of banks with average or
"common" banking characteristics. Second, a matched pair analysis, which requires
that banks within our heuristic groups match "common" banks based on certain
characteristics. Again, the median profitability for each specialized group is compared
to the common group. Finally, we present a more formal theory of how specialization
in lower-income lending might effect bank profitability and use this theory in a
regression analysis of bank profitability.
We perform each of the three analyses on separate datasets for 1993, 1994
and 1995. We find no compelling evidence of lower profitability at commercial banks
that specialize in home purchase lending in lower-income neighborhoods or to lowerincome borrowers.

2

Another way to investigate the impact of regulations like the CRA is to compare the
relative performance of institutions under different regulatory regimes (Canner and Passmore,
1996).
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A Brief History of the Community Reinvestment Act
The Community Reinvestment Act of 1977 is intended to encourage commercial
banks and savings associations to help meet the credit needs of the local communities
in which they are chartered. In adopting the CRA, the Congress reaffirmed the
principle that depository institutions have an obligation under their charters to serve
"the convenience and needs" of their communities by extending credit to all parts of
those communities.3
The CRA is directed primarily at four federal supervisory agencies-- the Board
of Governors of the Federal Reserve System, the Comptroller of the Currency, the
Federal Deposit Insurance Corporation, and the Office of Thrift Supervision. The Act
calls upon these agencies to (1) use their supervisory authority to encourage each
financial institution to help meet local credit needs in a manner consistent with safe
and sound operation, (2) assess an institution's record of meeting the credit needs of
its entire community, including low- and moderate- income neighborhoods, and (3)
consider the institution's CRA performance when assessing an application for a
charter, deposit insurance, branch or other deposit facility, office relocation, merger, or
acquisition.
To enforce the CRA, the regulatory agencies conduct CRA examinations of
commercial banks and savings associations and, as required by the statute, evaluate
CRA performance during the application process for bank acquisitions, mergers and
other actions. The vagueness of the affirmative responsibility placed on lenders by

3

For an overview of the history of CRA, see Garwood and Smith (1993). For
information on recent debates concerning the focus of CRA, see Canner and Passmore
(1995) and Evanoff and Segal (1996).
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the Congress has made it difficult for the regulatory agencies to determine compliance
with the CRA. Most institutions receive a rating of satisfactory or better on their CRA
performance, and few institutions have had their applications for mergers or
acquisitions denied. The CRA has, however, prompted institutions to undertake
specific actions to enhance their CRA performance before and during the application
process.4
After more than fifteen years of experience under the CRA, both community
organizations and depository institutions expressed frustration with the process of
enforcement. Community groups believed that the examination process failed to
create meaningful distinctions between depository institutions with good performance
and those with poor performance. Depository institutions complained that CRA
enforcement was needlessly burdensome because it was focused on process and
paperwork, and that the examination standards were unclear and inconsistently
applied.5
In 1995, the agencies began implementing a new CRA regulation that uses
three performance-based measures--a lending test, an investment test, and a service
test.6 These tests combine quantitative measures of performance, such as the ratio of
mortgages extended in lower income neighborhoods to all mortgages, with the

4

For empirical support that CRA had not change lenders' behavior on average relative
to non-CRA lenders, see Schill and Wachter, 1994. However, this finding may no longer
apply, given the intense interest in CRA during the past several years.
5

As an example of this debate see Marsico (1993), who concludes that community
based organizations will find contesting a bank action's on CRA grounds requires significant
effort but can generate "...billions of dollars of CRA lending commitments...," making the return
worth the effort. White (1993) retorts that requiring the banking system to provide unprofitable
services is "inappropriate, inefficient, and ultimately a recipe for frustration and futility."
6

See the Federal Reserve Press Release, Community Reinvestment Act Regulations,
April 24, 1995.
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judgment of CRA examiners. When adopting the new regulation, the agencies noted
that the examination process is inherently subjective and requires that performance be
measured within the context of (1) a community's credit needs and (2) the capability of
the lender. These two standards are referred to as the "performance context".
The CRA legislation places a heavy emphasis on the analysis of the geographic
distribution of an institution's lending across all of its community. The new CRA
regulation implements this legislative intent by classifying neighborhoods in a lender's
service area as low-, moderate-, middle-, or upper-income. A low-income area is
defined as an area where the median family income is less than 50 percent of the
median family income for the broader area (such as a metropolitan statistical area or
MSA). In a moderate income area, the median family income is at least 50 percent
and less than 80 percent of that for the broader area. In a middle-income area, the
percentages range from at least 80 percent up to 120 percent. And in an upper
income area, the percentage is at least 120 percent. These income definitions divide
the population and the number of census tracts into groups of unequal size, with far
fewer people, owner-occupied homes, and census tracts in the lower income groups.7
We will refer to borrowers (or neighborhoods) with less than 80 percent of the MSA
median family income as lower-income borrowers (or neighborhoods).
The new CRA regulation also extends the evaluation of a bank's lending to
encompass the distribution of loans across low-, moderate-, middle-, and upperincome borrowers, where the income categories follow the same groupings as
neighborhoods but rely on the individual's income relative to that of the borrower's
MSA. Thus, while continuing to place a heavy emphasis on the geographic
distribution of an institution's lending, the agencies also favorably consider loans made

7

See Canner and Passmore (1995).
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to low- and moderate-income individuals regardless of location.
CRA examinations consider a broad range of loan products, including all types
of residential, consumer, and business loans. Our paper is focused only on home
purchase lending, an important component of the proposed lending test, because the
data available pursuant to the Home Mortgage Disclosure Act (HMDA) allow the
empirical investigation of the nature and extent of this type of lending by the mortgage
industry to different neighborhoods and different borrowers in all MSAs.8

How CRA Affects Profits--A Theory of Bank Profitability and Specialization
For our one year horizon, we assume that the bank's choice of labor, physical
capital and financial capital are fixed. The fixed nature of labor and physical capital
determines the banks ability to raise core deposits and to process loan applications.
In this stylized model, the only discretionary funds for the bank are nondeposit,
nonequity sources such as brokered deposits, large CDs, federal funds and
repurchase agreements.
The generic profit function for the bank can be written as:
(1)

where L is labor, PK is physical capital, D is core deposits, which is a function of labor
and physical capital and thus fixed, and F is nondeposit funds. The wage is denoted
w and r is the effective interest rate paid on the quantity indicated by the subscript.

8

The Home Mortgage Disclosure Act requires financial institutions with offices in
metropolitan areas to provide information on the geographic location of the properties related
to the home loans they originate or buy. HMDA also requires lenders to disclose information
on the disposition of home loan applications and on the race or national origin, gender, and
annual income of loan applications or borrowers.
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(Thus, rd is the interest rate on deposits and rf is the rate on nondeposit funds.) Net
operating income (NOI) is the portion of profits which the bank can influence in the
short-term.
We assume that among a group of borrowers there are two risk types: type A
households, which have a low probability of default, and type B households, which
have a high probability of default. The probabilities of default are denoted by qB >qA>0
respectively. Initially, all banks know that the proportion of type A households is p,
whereas the proportion of type B households is (1-p), but no one knows the type of
any individual applicant. The return on a portfolio of loans is z, the return to a loan
extended to a type A borrower is rA and to a type B borrower is rB, and the return on a
defaulted mortgage is rD ,or:

(2)

To capture the idea that banks can engage in costly screening of loan
applicants to determine their risk types, we assume that there are infinitely many
customers whose screening costs,
line interval [0,1], where ci∈[0,1].

1ci i=1,...,∞ , are distributed uniformly on the real
The parameter 1 represents the screening cost of

the most expensive applicant. The type of screens used by mortgage lenders
(borrower income, savings, location, etc.) and their relative importance are discussed
at length in Zorn (1993).
The only reason a bank screens is to avoid extending loans to type Bs. If the
bank does not screen, it must extend the mortgage because it lacks a reason for
denial. The bank screens until the costs from screening equal the losses from
9
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granting loans to type Bs. Let c be the critical value of ci yielding the equality between
the expected returns from screening and from not screening.
The bank's average NOI is:
(3)

where M is the capacity of the institution to process loan applications, which is fixed
by the choice of labor and physical capital.
The bank operates with an accounting constraint that sets assets equal to
liabilities. Thus, the choice of nondeposit funds is determined by this constraint or:
(4)

where K is financial capital.
Substituting the balance sheet constraint into the profit function and using hats
(^) to denote equilibrium values, we find that the bank's optimal screening choice is
determined by setting the marginal return from screening equal to the marginal return
on unscreened loans:
(5)

and solving for the optimal screening threshold yields:

(6)

Substituting the above equation into the profit function, we find:
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Draft - March 3, 1997

(7)

For the regression analysis, we represent equation 7 as follows:
(8)

where the X's represent the exogenous determinants of screening costs, the r's
represent the prices the bank faces in various loan markets, and we use a flexible
function form for each component of the right-hand side of the equation. We refer to
the left-hand side as the bank's variable net operating income (VNOI).
The bank's initial choice of physical and labor inputs determines the bank's
income prior to payments for labor, physical capital, and core deposits. In addition,
the bank's choice of labor and physical capital as well as the bank's current holding of
financial capital create a necessary "income" or opportunity cost that yields a return
equal to the yield on nondeposit funds. In other words, if loans do not exceed the
level of core deposits and capital, the surplus funds are invested in securities that
yield rf. Subtracting these "earnings' from a bank's income controls for the possible
overinvestment by the bank in capacity relative to its actual loan activity.
One common method of describing the variation of profitability across banks is
with only the different prices they face in their markets and the fixed factors, and
without screening costs. If banks are competitive, operate in separate markets, and
are profit maximizing, then the variation in profit will be completely described by the
variation in prices for loans or deposits in these separate markets. If these prices
could be observed, then a regression of profits on combinations of these prices would
yield both the response of profitability to changes in prices, and a description of the

11
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underlying technology used by the bank.9

To the degree that prices incorporate all

relevant information about the expected profitability of a bank's portfolio, then
characteristics that influence expected profits should be reflected in those prices,
including characteristics related to the income of the borrower or neighborhood.
Without screening costs, the profit function (given our assumptions about what
factors are fixed) would be written as:
(9)

and would be estimated using a flexible functional form for z (which is a function of
prevailing interest rates in various loan markets) and the quantities of the fixed factors
or:
(10)

Through screening costs, the bank's specialization in a particular community or
a particular group of borrowers enters the profit function through a mechanism other
than the effective interest rate charged on the loan. The bank's choice of human and
physical capital generates a particular set of applications and allows it to make
particular types of loans at a lower or higher cost. Thus, a bank's specialization in
say, a lower-income neighborhood, may be reflected directly in the bank's profit
through its effect on screening costs. (Of course, this specialization might also
influence the interest rates the bank sees in the loan markets it operates within, but
the interest rate will reflect this influence.)

9

For a description of the procedure, see Berger et. al. (1993). For an example of using
this method to study low-income mortgage lending, see Malmquist et. al. (1996).
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An Empirical Tests of CRA's Effect on Profit
To analyze the divergent views of CRA's effect on bank profitability, we created
a database from three sources: the HMDA data, the 1990 Census data, and the
balance sheets and income statements of commercial banks ("Call reports") collected
by regulators. The HMDA data include the income of the borrower, the location of the
property, the lender's name, the loan type and the loan amount for all home loans
originated by depository institutions who have at least $10 million in assets and an
office in a Metropolitan Statistical Area (MSA). From the 1990 Census, we use
information about the population, housing and economic well-being of neighborhoods
and MSAs. The Call reports provide information on assets, liabilities, income,
expenses and profitability for each bank.
The most basic unit of analysis for CRA evaluations is the neighborhood. One
common way to define a neighborhood is as a census tract.10 A few census tracts are
primarily commercial or industrial in nature and have few or no residents. Our
analysis of home purchase lending excluded census tracts if the 1990 census showed
they had either (1) no residents, (2) no owner-occupied housing, or (3) no reported
median family income11.
The analysis focuses on commercial banks that were the same entity (they
were not purchased by others), and in operation at least at year-end 1993, 1994 or
1995. Very small banks (those with less than $25 million in assets) were excluded
10

The CRA regulation uses "block numbering areas" when census tracts are
unavailable. Since we focus on metropolitan areas, all of the loans used in this analysis have
census tract designations.
11

The Bureau of the Census does not release income data for census tracts with small
populations in order to protect the confidentiality of the respondents.
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because they report only a limited amount of Call report information.
We create a profile of each bank's neighborhood and home lending activity by
aggregating census and HMDA data. For the neighborhoods, we averaged each
census characteristic across census tracts where the bank made home purchase
loans, weighing each characteristic by the number of loans the bank made in a census
tract. For home lending, we constructed for each bank a "HMDA portfolio" using the
bank's home purchase loans.12 The portfolio included measures of the proportion of
loans extended to lower-income borrowers and to borrowers purchasing properties
located in lower-income neighborhoods.
The merger of HMDA and Call Report data results in a sample of 4,129 banks
for 1995. In 1995, the typical (median) bank made 24 home purchase mortgages, and
over 25 percent of the banks made fewer than 8 loans.
These low loan volumes are not surprising, as HMDA requires many nonmortgage-oriented commercial banks to report their home purchase loans. In addition,
some commercial banks specialize in home equity lending, not home purchase
lending. To focus on home purchase, mortgage-oriented banks, we investigated the
effects of a variety of additional screens on the data. These additional screens were
also used to judge possible problems associated with the linkage between the HMDA
lending and the net income earned by the bank. The net income reported on the Call
report is consolidated across all asset types, and does not breakout income and
expenses for mortgage lending. Thus, net income for a bank may not be tightly linked

12

HMDA data cover only about three-fourths of the entire home purchase mortgage
market. Many of the excluded loans are outside of metropolitan areas. For additional details
about HMDA, see Canner and Passmore (1994). Some questions about the relationship
between HMDA coverage and the income of neighborhoods have been raised (Berkovec and
Zorn, 1996). But the HMDA coverage of loans extended by the commercial banks studied
here receive careful scrutiny from bank regulators during regular examinations, making it less
likely that this part of HMDA is systematically biased.
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with mortgage lending unless the bank specializes in real-estate lending.
The results presented here are for banks who originated at least 10 home
purchase loans, whose dollar value accounted for at least 10 percent of the bank's
single-family mortgage portfolio. In addition, the bank had to have at least 10 percent
of their assets in single-family mortgages. For 1993, the resulting dataset had 1,129
commercial banks, for 1994 it had 1,328 banks, and for 1995, 1,333 banks. (Note,
these screens have reduced the number of banks who report HMDA data by roughly
3,000 for each year. Thus, relative to other commercial banks, the banks in our
sample are more closely tied to real estate lending.)
To analyze this data, we pursued three distinct analyses : "heuristic", matchedpair and regression.

A Heuristic Analysis of Profit Variation
Because of our desire to focus on the financial characteristics of commercial
banks who are active in lending in lower-income neighborhoods, or with lower-income
borrowers, we segmented the mortgage-oriented commercial banks into five distinct
groups, reflecting primarily their involvement in lower-income home purchase lending.
The number of institutions in each group varies some from year to year, with the size
of most groups is somewhat larger in 1994 and 1995. The five groups are:
(1) The Common Group - lenders with a moderate amount of lending (less than 25
percent of their HMDA home purchase loans) in lower-income areas or a moderate
amount of lending (less than 50 percent) to lower-income individuals. These lenders
also have little or no FHA/VA lending (less than one-third of their HMDA loans is the
cut-off, but almost all have close to zero). For each of the three years, this group
includes about 800 institutions.
(2) Lenders Not Active in Lower-Income Neighborhoods - lenders with moderate
15
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amounts of lending to lower-income individuals, but with no lending in lower-income
neighborhoods, and with little or no FHA/VA lending. This group includes about 200
institutions.
(3) Lenders Active in Lending in Lower-Income Neighborhoods - Any lender with more
than 25 percent of their home purchase loans in lower-income neighborhoods, and
with little or no FHA/VA lending. This group includes about 130 institutions.
(4) Lenders Active in Lending to Lower-Income Borrowers - Lenders who made more
than half of their home purchase loans to lower-income borrowers, but less than 25
percent of their loans were made in lower-income neighborhoods. These lenders also
had little or no FHA/VA lending. This group includes about 50 institutions.
(5) FHA/VA Specialists - Lenders where more than one-third of their home purchase
loans were FHA/VA loans. This group includes about 80 institutions.

Characteristics of the Banks in these Five Groups
The five groups have distinct neighborhood and mortgage borrower
characteristics, as shown in the top two panels of Table 1. The banks described in
columns 1 and 2 are distinctly different in their neighborhood and borrower
characteristics compared to the banks described in columns 3 and 4. In particular, the
latter group has service areas and customers with lower incomes, lower home values
and higher poverty rates. This is not surprising, given the way the lender groups have
been constructed. (We show 1995 data in the table, but the results are similar for the
other years.)
FHA/VA specialists are active in neighborhoods with high median incomes but
relatively high poverty rates and proportions of minority residents, suggesting the
FHA/VA oriented-institutions are focused on lending in heterogenous neighborhoods
with a wide dispersion of income. The age of the houses in the neighborhoods (not
16
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shown in table) where FHA/VA specialists are active is noticeably younger than the
other groups. We conjecture that these banks may be focused on newer
developments oriented toward first-time homebuyers on the fringes of metropolitan
areas.
As described above, our analysis of profitability focuses on variable net
operating income. We compare the median values for each group for each of the
three years (table 1, panel titled "Comparison of Bank Performance").13

Across the

three years, FHA/VA lenders are somewhat more profitable than the other groups.
Lenders with no HMDA home purchase lending in lower-income tracts do seem to be
slightly less profitable than the common group, as well as less profitable than other
lenders. However, this difference is very small in 1995. Over the three years, lenders
active in lower-income neighborhoods and lenders active with lower-income borrowers
appear similar to banks in the common group, suggesting that any additional lending
prompted by CRA to these borrowers or in these areas is not diminishing the
profitability of banks that specialize in these areas.
FHA/VA specialists are the only group that consistently appears different (more
profitable) than other banks. They tend to have higher interest and non-interest
revenues compared to banks in the common group (rows 11 and 13). However,
FHA/VA specialists also have substantially higher noninterest expenses (row 14).
Average wages paid vary little across banks (not shown). But the FHA/VA specialists
have larger numbers of employees for the assets carried than other banks (row 15),
suggesting that involvement in FHA/VA programs requires greater levels of staffing.

13

We used the median two-sample test procedure provided in SAS (1990).
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A Matched Pair Analysis of Profit Variation
Comparing the median values of the five groups is interesting but fails to control
for many exogenous influences on the banks. Thus, we extend our comparison of the
groups described above using a matched pair analysis. Matched pair analysis
"controls" for variation in profits due to some exogenous factors but does not impose
the continuity or distribution assumptions used in standard regression analysis. In
studying profit functions, continuity is a significant and often poor assumption because
many such functions incorporate binding constraints on profit maximization that lead to
discontinuities. The distribution of bank profits might be very different for banks
specializing in different niches or lines of business. If this is the case, then regression,
which assumes the distribution is the same for all banks in the sample once one
accounts for the exogenous parameters, might mismeasure the influence of these
parameters.
In regression, the researcher's concern is often the specification of the model,
whereas in matched pair analysis, the concern is how well pairs can be formed. If
pairs are "well-formed," the discrepancies measured by matched pair analysis can be
more robust than those measured with regressions. In addition, the results of
matched pair analysis are often more easily interpreted.14
For each bank in the groups other than the common group we try to find a
matching bank in the common group. Banks were stratified by two criteria: MSA
location of the bank's headquarters and asset size. A regional matching criteria, such
as MSA, is particularly important for mortgage-oriented banks because of the local

14

For a comparison of regression and matched-pair analysis, see Todd (1995). For an
extensive application of this type of analysis see, Avery, et. al., (March, 1996).
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nature of housing markets, as demonstrated by Blackley and Follain (1991), Schill and
Wachter (1993), and Abraham, et. al. (1994). And classifying banks by asset groups
is commonplace because banks of different sizes are seen as oriented toward
different markets. (Here, bank were classified into three asset groups (less than $300
million, $300 million to $1 billion, and greater than $1 billion).
Matching is intended to be based on exogenous variables. Strictly speaking,
location and asset size are not exogenous. However, these characteristics are all
long-run investment decisions that reflect the business strategy or niche pursued by
bank management. For the one year horizon used in this analysis, they are unlikely to
change much.
To create a matched-pair "observation", a set of banks (for example, the
FHA/VA specialists) were stratified by the two matching criteria, and then the variable
net operating income for the banks within a particular asset-location cell was
averaged.15 Since there are about 320 MSA and 3 asset categories, we have the
potential for a sample of 960 for each year.
The average value of VNOI for each group of banks within a cell counted as
one possible observation for our matched-pair analysis. Matched pairs were created
for each asset-location cell where both banks in the common group and the
comparison group existed. We then tested the median values of these matchedpaired samples to determine if they were significantly different.

15

We average the values within a cell to avoid defining a metric for the closeness of
banks from the common group and the comparison within a cell. For example, if there are
three common banks in the same asset size and location cell, and six comparison group
banks in the same cell, then a metric for choosing which common bank matches which
comparison bank is needed. Instead of defining such a metric, we use a different approach-we average across the common banks in the cell and the comparison banks within the same
cell--and the averaged VNOI value for common banks within a given cell combined with the
average VNOI for the comparison banks within the same cell creates one matched pair
observation.
19
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For 1993, the matched-pair analysis yields the same result as the heuristic
analysis (bottom panel of table 2): FHA/VA lenders are more profitable; HMDA lenders
that did not make home purchase loans in lower-income tracts are less profitable; and
lenders active in lower-income neighborhoods and those active with lower-income
borrowers appear similar to banks in the common group. Aspects of this pattern of
relationships persist into 1994 (lenders with no HMDA home purchase lending in
lower-income tracts are less profitable) and 1995 (FHA/VA lenders are more
profitable). But during these years, none of these differences show up as statistically
significant. Thus, again, there is no evidence that banks with high proportions of loans
to lower-income borrowers or in lower-income neighborhoods are less profitable
relative to other banks.

A Regression Analysis
In an earlier paper, we estimated a series of multivariate, linear, nested
regression models of bank profitability. The series of nested regressions were
organized by year (1993 and 1994 only), by ratios used to screen the data, and by
"blocks" of right-hand side variables added to the regression. As shown in Canner
and Passmore (1996), we found that variables measuring the extent of lending to
lower-income borrowers or in lower-income neighborhoods had no significant
relationship to bank profitability.
In this analysis, we focus on empirically implementing the theory outlined
earlier. Using our theoretical framework and our earlier empirical analysis, we propose
an empirical model of profits: We then estimate this model.
The block of right-side variables that is of primary interest comprises nine
measures. First, the ratio of home purchase loans extended to lower-income
borrowers to total home purchase loans for each bank, the ratio of home purchase
20
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loans extended in lower-income neighborhoods to total home purchase loans, and the
ratio of FHA/VA home purchase loans to total home purchase loans are included. In
addition, a "spline" for each of these variables broken at the median value of the
variable is included. That is, for a variable X, an additional variable Z = X-1 is created
where

1 is the median value of the variable X, and Z is set equal to zero if X-1<0.

This spline allows us to capture the effects on profitability of specialization in a
particular type of lending because lenders with high proportions of loans in a specialty
are treated differently than lenders with low proportions of that specialty. Finally, three
dummy variables are included to describe lenders that make no loans to lower-income
borrowers, no loans in lower-income neighborhoods, and no FHA/VA loans
respectively. These nine variables provide a description of bank lending similar to that
provided by the five groups of banks described earlier. The linear regression
approach, however, imposes the assumption that profitability varies continuously and
proportionally (except at zero and at the spline break) by the ratios that are the focus
of our attention.
As argued earlier, these variables describing loans extended to lower-income
borrowers or in lower-income neighborhoods can be included in a profit function
because they influence screening costs. Along these same lines, we also include two
measures of the nature and extent of bank activity: the number of home purchase
mortgages made by the bank, and the total number of HMDA mortgages made in
census tracts reported by all lenders where the bank made mortgages.
Arguably, screening costs would fall as the number of mortgages rises because
the bank would become more familiar with lending in the particular areas and
products. The number of loans made by all banks in the census tracts where a
particular bank made loans provides a gauge of market share of that particular bank
because if the number of loans made by the bank is held constant in the regression,
21

Draft - March 3, 1997

then higher levels of this variable represents a smaller market share for the bank.
Higher market share may result in lower screening costs because the bank's relatively
greater presence in the community would provide it with lower cost information.
However, if higher aggregate lending in a community implied lower screening costs for
all banks in the community, then the influence of market share on the screening costs

for a given bank might be offset somewhat.
Prices are the main ingredient in a profit function. Prices offered by individual
banks for homogenous products in separate markets are difficult to observe. As is
common practice in the literature on estimating bank profit functions, we calculate for
each bank the average revenues and average expenses for a small number of highly
aggregated products offered by these banks (consumer loans, real estate loans, and
commercial and industrial loans) as a proxy for the prices of a bank's products. In
addition, we assume the bank has unlimited access to nondeposit funds at market
prices which we approximate by the average cost of nondeposit funds (for example,
large CDs and repos).
We treat labor and capital (the bank's premises and equipment) as fixed
factors. Core deposits, which are often included in bank profit regressions, are not
included on the right-hand side of our regression. In our model, core deposits are
fixed and generate a given amount of funding that may or may not be used to fund
loans; they are not necessarily an input into lending. The bank is not compelled to put
all core deposits into loans; instead it can purchase assets with a yield equal to its
nondeposit funding costs. As outlined earlier, variable net operating income includes
an adjustment to account for the effect of income generated by "fixed" core deposits
on profits.
For the prices and fixed factors in our model, we adopt a Fuss quadratic
normalized restricted profit function and impose the conditions for price convexity, as
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described by Diewert and Fuss (1988). We normalize loan prices using the price
(average interest cost) of nondeposit funds and normalize the fixed factors (here, only
the number of employees) using the bank's dollar amount of premises and equipment.
The square and cross-product for each price, along with the restrictions imposing
convexity, are included in the profit regressions. We also include regional dummy
variables representing each of the twelve Federal Reserve Districts to control for
differences in regional economic conditions not captured by prices.

Regression Results
We run our regressions using both weighted and unweighted data, where the
weights are the dollar amount of HMDA loans over total assets. The weighted method
gives greater representation to banks where HMDA lending accounts for a relatively
larger proportion of the bank's business, perhaps providing a stronger link between a
bank's HMDA activity and its performance.
The variables of interest were not consistently statistically significant (table 3)16.
The proportion of mortgages extended to lower-income borrowers was not statistically
significant in the unweighted regressions, but was significant in the 1994 and 1995
weighted regressions. The coefficients in the 1995 weighted regression suggest that
relative to banks without loans to lower-income borrowers, banks with loans to these
borrowers had higher profits if they had a relatively small or large proportion of such
lending. Figure 1 charts how the profits of banks extending lower-income loans
changes relative to banks with no such loans as the proportion of lower-income loans
increases as a percentage of the lender's portfolio. Profits are higher at banks with
small proportions of lower-income borrowers and at banks where such lending

16

The means and medians for variables used in the regression analysis are in appendix

table 1.
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exceeded 60 percent of a bank's HMDA lending relative to profits at banks with no
such lending. Specialists in lending to lower-income borrowers, which were defined in
the heuristic analysis to include only banks extending more that 50 percent of their
loans to lower-income borrowers, were either slightly less or slightly more profitable
than other banks.
The pattern suggested by the weighted 1994 regression was quite different.
Profits at banks with little lending to lower-income borrowers were far below that of
other banks (but note that the dummy variable that measures this is never statistically
significantly different than zero), whereas profits at banks with moderate amounts of
such lending were only somewhat below other banks. However, specialists in
extending loans to lower-income borrowers were also substantially less profitable
Read literally, the 1994 and 1995 regressions might suggest that profits at
banks with substantial lending to lower-income borrowers is no greater than that at
other banks, and might even provide some evidence of lower profitability if the
patterns for the coefficients had been consistent over time. But the inconsistency of
these patterns, along with the lack of statistical significance for the lower-income
borrower dummy variables in the 1994 and 1995 regression and the insignificance of
all variables in the other regressions, causes us to have little confidence in the
substance of these results. Thus, we read these regressions as being consistent with
our heuristic and matched-pair analysis: there is not much difference in the profits of
banks based on their proportion of loans to lower-income borrowers.
The proportion of mortgages extended to borrowers in lower-income tracts
was significant only in 1993, for both the weighted and unweighted regressions. The
coefficients suggest that profits were less for banks with small amounts of lending in
lower-income tracts. Profits were slightly higher for banks that extend at least 7
percent of their HMDA loans to borrowers located in lower-income tracts. On average,
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banks making such loans were more profitable than banks not making such loans in
1993. Our regressions for the three years suggest that the profitability of banks
seems unrelated to, or perhaps slightly positively related to, the proportion of lending
they extended in lower-income tracts.17
In sum, the regression analysis is consistent with the results of our heuristic
and matched pair analysis: if CRA is pushing banks to make unprofitable loans, there
is no compelling evidence that the extent of CRA-related lending, as measured here,
has significantly lowered banks' overall profits. Our results are consistent with our
earlier studies of bank profitability, which also found no consistent, significant
correlation between borrower and neighborhood income characteristics and bank
profitability (see Canner and Passmore, 1996, and Board of Governors,1993).
However, like the heuristic and matched-pair analysis, the regression results
provide some evidence that FHA/VA lending may be more profitable. The proportion
of loans extended to FHA/VA borrowers was statistically significant in the 1994
unweighted regression and in all of the weighted regressions. However, the pattern
of profits for banks with FHA/VA lending relative to other banks was different for each
year. On net, the 1993 and 1994 regressions imply that a bank specializing in
FHA/VA lending was substantially more profitable than one that did not. But in 1995,
FHA/VA specialists earned less than banks with no FHA/VA loans.
As for the other variables included in the regressions, the number of HMDA
mortgages made by the institution (Loan Count) had a strong, positive relation to
profits in all regressions. In our model, this variable represents a factor influencing
17

However, profit maximization behavior may be adequately represented only by part
of our model. Profit maximization implies that profits are convex in prices and concave in
fixed factors. We imposed price convexity restrictions on our regressions. These restrictions
were not rejected for 1994 and 1995, but for the 1993 regressions (both weighted and
unweighted) they were rejected. The test for concavity in fixed factors is rejected only in the
1995 weighted regression.
25

Draft - March 3, 1997

screening costs, and the sign of the coefficient suggests that such costs fall as the
number of loans increases, holding capital and labor fixed.
The other notable variable is the number of loans made by all banks in census
tracts where a bank made loans. As described earlier, this variable could have either
a negative or positive coefficient. It would have a negative coefficient, if higher market
share translated into lower screening costs. It would have a positive coefficient if
higher aggregate lending in a community implied lower screening costs for all banks in
the community, and offset the influence of market share on the screening costs at a
given bank. This variable was negative and statistically significant in some
regressions, but was positive and statistically significant in other regressions, leaving
the issue unresolved.

Conclusion
Our analysis of commercial bank profitability over the 1993-1995 period, and its
relationship to home purchase lending in lower-income neighborhoods, or to lowerincome borrowers, suggests that lenders active in lower-income neighborhoods and
with lower-income borrowers appear to be as profitable as other home purchase
lenders. However, we encountered numerous limitations in constructing our database
and in measuring lending and profitability. In addition, this study was not designed to
address the question of whether the profitability of all banks is being uniformly affected
by CRA, or the question of whether profitability can be maintained if more lending is
targeted toward lower-income neighborhoods or to lower-income borrowers.
Furthermore, the "CRA effect" may be too small to currently detect in a bank's
profits.18 But for 1993, 1994, and 1995, we find no compelling evidence of lower

18

But large enough to raise concerns among bankers about the long-run performance
of such lending, particularly if the current higher rate of delinquencies portend higher rates of
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profitability at commercial banks that specialize in home purchase lending in lowerincome neighborhoods or to lower-income borrowers.

foreclosure. See Avery, et. al, (July 1996). Also, CRA protests against individual institutions
might generate significant losses for those institutions, as suggested by Johnson and Sarkar
(1996).
27

Draft - March 3, 1997

Abraham, Jesse M., William W. Goetzmann, and Susan M. Wachter, "Homogenous
Groupings of Metropolitan Housing Markets," Journal of Housing Economics, Vol . 3,
No. 3, Sept. 1994, pp. 186-206.

Avery, Robert B., Patricia E. Beeson, and Paul S. Calem, "Issues in the Use of HMDA
Data as a Screen for Fair Lending Compliance," Journal of Financial Services

Research. vol. 11, nos. 1 &2, January, 1997, pp.5-38.

Avery, Robert B., Raphael W. Bostic, Paul S. Calem, and Glenn B. Canner, "Credit
Risk, Credit Scoring, and the Performance of Home Mortgages," Federal Reserve

Bulletin, vol. 82, July 1996, pp. 621-48.

Berkovec, James and P. Zorn, "How Complete is HMDA?: HMDA Coverage of Freddie
Mac Purchases," The Journal of Real Estate Research, Vol. 11, No. 1, 1996, 9pp.3955.

Berger, Allen, D. Hancock and D.B. Humphrey, "Bank Efficiency Derived from the
Profit Function, " Journal of Banking and Finance, Vol. 17, Nos. 2-3, April 1993, pp.
317-348.

Blackley, Dixie M. and James R. Follain, "An Econometric Model of the Metropolitan
Housing Market," Journal of Housing Economics. Vol. 1, No. 2, June, 1991, pp. 140167.

Board of Governors of the Federal Reserve System, "Statistical Analysis of the
Relationship between Lender Profitability and Neighborhoods,"" Report to the
28

Draft - March 3, 1997

Congress on Community Development Lending by Depository Institutions, Chapter 5,
October 1993.

Calomiris, C, C. Kahn, and S. Longhofer, "Housing Finance Intervention and Private
Incentives: Helping Minorities and the Poor," Journal of Money, Credit and Banking,
Vol.26, pp. 634-674.

Diewert, W. Erwin and L. Ostensoe, "Flexible Function Forms for Profit Functions and
Global Curvature Conditions," in Dynamic Econometric Modeling, by W.A. Barnett,
E.R. Berndt and H. White, Cambridge University Press, 1988.

Canner, Glenn and Wayne Passmore, "Residential Lending to Low-Income and
Minority Families: Evidence from the 1992 HMDA Data," Federal Reserve Bulletin, Vol.
80, February 1994, pp. 79-108.

Canner, Glenn and Wayne Passmore, "Implementing CRA: What is the Target?,"

Proceedings of the 31st Annual Conference on Bank Structure and Competition, May
1995, pp. 171-191.

Canner, Glenn and Wayne Passmore, "Home Purchase Lending in Low-Income
Neighborhoods and to Low-Income Borrowers," Federal Reserve Bulletin, Vol. 81,
February 1995, pp. 71-103.

Canner, Glenn and Wayne Passmore, "The Relative Profitability of Commercial Banks
Active in Lending in Lower-income Neighborhoods and to Lower-income Borrowers,"
29

Draft - March 3, 1997

Proceedings of the 32nd Annual Conference on Bank Structure and Competition, May
1996, pp. 531-554,

Canner, Glenn and Wayne Passmore, "Distribution of Credit Risk among Providers of
Mortgages to Lower-Income and Minority Homebuyers," Federal Reserve Bulletin, Vol.
82, December 1996, pp. 1077-1102.

Evanoff, Douglas and Lewis Segal. "CRA and Fair Lending Regulations: Resulting
Trends in Mortgage Lending," Economics Perspectives, December 1996, pp. 17-42.

Garwood, Griffth L. and Dolores S. Smith, "The Community Reinvestment Act:
Evolution and Current Issues," Federal Reserve Bulletin, vol. 79, (April 1993), pp. 25167.

Johnson, Shane A., and Saili K. Sarkar, "The Valuation Effects of the 1977
Community Reinvestment Act and its Enforcement," Journal of Banking and Finance,
Vol. 20, pp. 783-803.

Lacker, Jeffery M., "Neighborhoods and Banking," Federal Reserve Bank of Richmond

Economic Quarterly, Vol. 81, No. 2, Spring 1995, pp. 13-38.

Malmquist, David, F. Phillips-Patrick, and C. Rossi, "The Economics of Low-Income
Mortgage Lending," Office of Thrift Supervision (OTS) Working Paper, May, 1996.

Marsico, Richard, "A Guide to Enforcing the Community Reinvestment Act, Fordham

Urban Law Journal, Vol. 20, No. 2, 1993.
30

Draft - March 3, 1997

SAS Institute Inc., "NPAR1WAY,", Chapter 30, SAS/STAT User's Guide, Volume 2,
1990.

Shear, William B., James Berkovec, An Dougherty and Frank E. Nothaft, "Unmet
Housing Needs: The Role of Mortgage Mortgages," Journal of Housing Economics,
Vol. 4, No. 3, September 1995, pp. 291-306.

Schill, Michael.H. and Susan.M. Wachter, "A Tale of Two Cities: Racial and Ethnic
Geographic Disparities in Mortgage Markets," Journal of Housing Research, Vol 4.,
1993, pp. 245-275.

Schill, Michael H., and Susan M. Wachter, "Borrower and Neighborhood Racial and
Income Characteristics and Financial Institution Mortgage Application Screening,"

Journal of Real Estate Finance and Economics, Vol. 9, 1994, pp. 232-239

Todd, Petra E., "Matching and Local Linear Regression Approaches to Solving the
Evaluation Problem with a Semiparametric Propensity Score," Manuscript, University
of Chicago, 1995.

White, Lawrence J. "The Community Reinvestment Act: Good Intentions Headed in
the Wrong Direction," Fordham Urban Law Journal, Vol. 20, No. 2, 1993.

Zorn, Peter M., "The Impact of Mortgage Qualification Criteria on Household's Housing
Decisions: An Empirical Analysis Using Microeconomic Data," Journal of Housing

Economics, Vol. 3, No. 1, Dec. 1993, pp. 51-75

31

