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This paper examines the question of whether considerations of a small business’
local geography—defined as the area where the small business is located—have been
inappropriately omitted from previous analyses of differences in the credit market
experiences of White-owned and minority-owned firms. We consider two types of
local geographic characteristics: (1) economic variables that may influence firm risk
and (2) other variables that may influence lender decisions. The analysis uses the
1993 National Survey of Small Business Finances (NSSBF) and detailed addi-
tional data on the demographic and economic characteristics of the local area where
each small business surveyed by the NSSBF is located. After controlling for a vari-
ety of loan, firm, owner, and local market characteristics, we find no statistically
significant differences in approval rates between White-owned firms and firms
owned by Asians, Hispanics, or women. The only racial disparity that is statisti-
cally significant is the difference in approval rates between White-owned and Black-
owned firms. Importantly, our results show that the economic and demographic
characteristics of a firm’s local geography should be considered if a more accurate
quantification of these racial disparities and understanding of their underlying
sources is desired.

Introduction

Concerns about access to credit for small businesses owned by minori-
ties arise as a result of evidence of significant differences between
White-owned and minority-owned firms in various credit market expe-
riences (Cavaluzzo and Cavaluzzo, 1998; Cole, 1996; Bates, 1991). Past
research on this topic has focused on racial differences in a number of
factors, including the endowments and skills of the business owners,
the risk profiles of the small businesses, and the business and banking
market structure in which the businesses operate, that could explain
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the observed racial disparities in access to credit. For example, given
that minorities have smaller endowments than Whites on average in
the population at large, minority owners of small businesses may have
smaller endowments than White owners. As a result, they might not be
able to offer downpayments, guarantees, and collateral that are as
attractive to lenders as those offered by White owners. Similarly, racial
and ethnic differences in the structure of business and banking mar-
kets may also play a role, as economic theory suggests that lender oper-
ations will vary with competitive conditions. Illegal forms of discrimi-
nation could also adversely affect credit access for minority-owned firms.

In this paper, we examine the question of whether considera-
tions of the local geography have been inappropriately omitted from
previous analyses of differences in credit market experiences between
White-owned and minority-owned firms. Local geography—defined as
the area where the small business is located—could influence small
business access to credit in two ways. First, there are a number of eco-
nomic variables associated with the local geography that might affect
the riskiness of a small business. For example, the strength of the local
economy may be vital in determining the survival of a small business
enterprise. In addition, other local factors, such as crime rates, could
influence costs of operation and, ultimately, the profitability of the
small business. If there are differences in the economic characteristics
of the locations where minority-owned and White-owned small busi-
nesses operate, then observed racial differences in access to credit may
arise in part because of such differences.

Second, other variables that have more tenuous links to firm risk
but which might influence lender decisions may also be important.
The primary variable of this type that we explore in this paper is the
racial composition of the local area. In particular, we consider the
notion that lenders may be less disposed to extend credit to firms
located in areas with large concentrations of minorities, an illegal
practice often referred to as “redlining.” Its focus on the neighbor-
hood distinguishes redlining from individual discrimination, which is
based on characteristics of the credit applicant.

The possible existence of both of these relationships has implica-
tions for detecting illegal forms of discrimination. If local geographic
economic variables are significantly associated with observed lending
patterns, then regulators and researchers focusing on discrimination
must consider them or they may reach inappropriate conclusions about
existence of discrimination. If redlining is taking place, then previous
estimates of discrimination against small businesses based on the race or
ethnicity of its owners will be biased if owner race and the racial com-
position of the local geography of the small business are correlated. 

For the analysis, we augment the 1993 National Survey of Small
Business Finances (NSSBF)—a nationally representative sample of
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4,637 small businesses which includes detailed information on the
demographic and financial characteristics of individual small busi-
nesses, their recent credit experiences, and demographic characteris-
tics of the firm’s owners—with detailed demographic and economic
data on each firm’s local geography. We then seek evidence that the
characteristics of a firm’s local geography are correlated with approval
rate patterns. The existence of significant correlations would suggest
that the estimates of racial disparities in approval rates observed in
previous research are biased. 

After controlling for a variety of loan, firm, owner, and local mar-
ket characteristics, our analysis finds no statistically significant differ-
ences in approval rates between White-owned firms and firms owned
by Asians, Hispanics, or women. The only racial disparity that is statis-
tically significant is the difference in approval rates between White-
owned and Black-owned firms. Importantly, our results show that the
economic and demographic characteristics of a firm’s local geography
should be considered if a more accurate quantification of these racial
disparities and understanding of their underlying sources is desired.

In the next section, we briefly discuss previous research on
redlining and differences in access to credit for small businesses
owned by people of different races or ethnicities. Following that is a
summary of our empirical approach. The third section discusses the
data and preliminary analyses. Our results are discussed in Sections 4.
Section 5 interprets the results and provides some concluding remarks. 

Existing Literature

Because of a lack of publicly available data for other credit markets,
most existing research on redlining has examined lending practices in
the mortgage market. This research has shown that much of the racial
disparity in access to mortgage credit can be explained by differences
in credit quality, debt burden, and other economic characteristics that
are important considerations for lenders. There remains some debate
about whether the residual disparity is evidence of individual-based
discrimination.1 Regarding redlining, these studies have produced rel-
atively little evidence of redlining, although some research has con-
cluded that redlining does exist.2

Only a small number of previous studies have examined differ-
ences in the credit market experiences among small businesses
based on the race or ethnicity of their owners. Bates (1991) uses the
1982 Characteristics of Business Owners to compare patterns of com-
mercial bank financing of small businesses owned by Whites and
Blacks. He finds that significant differences in the characteristics of
Black-owned and White-owned firms partly explain why Black-owned
firms receive smaller loans. After controlling for these differences,
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however, Black-owned firms still receive loans that are smaller than
White-owned firms. Bates (1991) argues that this arises due to a race-
based credit rationing on the part of lenders which severely limits
credit market access for Black-owned businesses.

Using the 1988-89 NSSBF, Cavaluzzo and Cavaluzzo (1998) find
that minority small business applicants fare worse than comparable
White applicants in several ways. In addition, Cavaluzzo and Cavaluzzo
(1998) find that increased competitiveness in the local banking mar-
ket often reduces racial differences in credit experiences, which is con-
sistent with Becker’s theory of discrimination and implies that compe-
tition should mitigate the degree of discrimination encountered in a
market.3 Cole (1996) uses the 1993 NSSBF to explore how the avail-
ability of credit to small businesses varies with demographic charac-
teristics of the business owner. After controlling for firm characteristics
and owner creditworthiness he finds that commercial banks are less
likely to extend credit to minority-owned firms. (Interestingly, no anal-
ogous relationship is observed for non-bank lenders.)

Using estimated differences in credit market experiences among
minority-owned firms as evidence of discrimination in lending prac-
tices may be limited by the omission of relevant characteristics of the
firm’s locality. In each of the papers discussed above, the research
focused only on owner and firm characteristics, and each found evi-
dence suggesting that individual race-based discrimination may be
present. However, their specifications included neither economic
characteristics nor the racial and ethnic composition of the local geog-
raphy of the small business. These omissions could bias estimates and
confound the effects of firm and geographic characteristics on lend-
ing decisions. Only by explicitly considering characteristics of the local
geography can we obtain a fuller understanding of the sources of
racial and ethnic differences in small business lending patterns.

Research Approach

The approach taken in this paper follows the general strategy used in
research exploring racial differences in credit market experiences. An ini-
tial model representing the lender decision-making process in evaluating
loan applications is developed. This model includes many of the variables
that economic theory and business practice suggest should influence
lender decisions. Variables are then added to the model which proxy for
noneconomic characteristics upon which alleged discrimination is based,
such as race of the owner. If the initial model is sufficiently complete, sig-
nificant relationships between loan application decisions and these
noneconomic variables would suggest that individual discrimination or
redlining may be present. Ultimately, the confidence that one has in arriv-
ing at such a conclusion is a function of whether one believes all relevant
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economic considerations have been accounted for. This section details
the development of our initial model of lender decision-making and then
discusses the noneconomic variables we use in our analysis.

Model of Lender Behavior

We begin with a model of lender decision-making in which lenders act
to maximize the expected return to loans. Given the terms of a loan
(fees, interest rate, and term to maturity), expected profits on the loan
will depend mainly on the probability of loan repayment. Clearly, the
expected profit on the loan depends critically on the continued via-
bility of the borrower. Lenders therefore assess the likelihood that
firms will be sufficiently profitable to repay loans—firm “riskiness”—
and extend credit to those firms whose risk is below some threshold.
In assessing firm riskiness, lenders rely on a number of different fac-
tors. Those factors that increase profitability raise the likelihood that a
loan application will be approved, while those that compromise prof-
itability decrease the probability an application is accepted.

The literature has identified a large set of variables that lenders
appear to use in determining a firm’s riskiness and in making credit
decisions. Firm business characteristics are perhaps the most important
factors influencing lending decisions. Paramount among these are
indicators of the financial and business strength of the firm, including
current profitability, indebtedness, leverage, asset and employee size,
and age. Holding other factors constant, risk decreases with greater
current profitability, leverage, size, and age. Lower risk is also associat-
ed with lower levels of firm indebtedness. Also, variation in corporate
structures and differences across industries might each lead to varia-
tion in the volatility of firm performance. Different industries are like-
ly to have different average performance profiles over time. Since
higher volatility increases perceived riskiness, those industries with
increased variance should be viewed by lenders as more risky. Finally, one
might also expect the management structure to impact business effi-
ciency and profitability. Studies have shown that lenders consider each of
these to be important in considerations of business loan applications.4

In addition, the creditworthiness of small businesses can be
inferred using information on credit history, which has been found to
be extremely predictive of the likelihood of repayment for future loans.5

A firm’s experiences with suppliers can be indicative of its creditworthi-
ness. In particular, if a business purchases supplies on account, then that
account can be viewed as an example of an ongoing credit relationship.
Repayment patterns on this account therefore serve as a record of con-
temporaneous credit performance. Also, a number of lenders have sug-
gested that they view the credit history of the primary small business
owner as a useful and important proxy for firm creditworthiness. Many
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current credit scoring models used to evaluate small business loan appli-
cations incorporate this information into their decision rules.

The nature of the firm’s relationships with potential lenders has also
been shown to be an important determinant of whether small busi-
nesses receive loans. Research has shown that firms are more likely to
obtain credit from lenders with whom they have had previous and
lengthy relationships. These relationships are thought to allow lenders
to gather private information about the firm and facilitate more accu-
rate assessments of firm risk.6

Evidence also suggests that characteristics of the loan influence loan
decisions. For example, holding all else equal, larger loans are riskier
than smaller loans. Moreover, evidence suggests that lending patterns
vary according to the type of loan a small business seeks. The risks asso-
ciated with nonstandard or uncollateralized loans will generally be
higher than those of other types of loans.7

There are also a number of other market factors which lenders
might consider. Economic theory suggests that the profitability of
small businesses will be influenced by the competitiveness of the prod-
uct market. Therefore, some measures of the business environment
will likely be used by lenders to assess a firm’s likelihood of repayment.
In addition, one might expect the size of the local population (or its
density) to affect profitability. Population size can be viewed as a proxy
for labor supply, which will be inversely related to labor costs. Depend-
ing on the nature of the firm and its products, the local population
may also be an appropriate representation of product demand. Firm
revenue will be positively related to this demand.

The competitive structure of the local banking market may also affect
the allocation of small business credit. Berger [1995], among others,
shows that the market structure a bank faces impacts its behavior and
profits in important ways. In particular, banks with greater market share
appear to exercise their market power to increase profits or reduce risks.
It follows that markets in which a bank has market power might have dif-
ferent lending patterns than markets which are less concentrated.

Several broad geographic characteristics might also influence lender
decisions. Because of regional differences in economic strength over
time, there may be substantial regional variation in credit standards
and decision thresholds. Moreover, there may be important differ-
ences in how risk is measured in urban as opposed to rural areas.
Different decision weights may be applied for particular characteristics
for urban firms and rural firms. 

Detecting Individual-Based Discrimination or Redlining

In attempting to determine whether illegal discrimination may have a
role in explaining racial differences in credit market experiences,
most researchers estimate the reduced-form model
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(1) P(Approved) = α′ + β′ Xi + γ ′ APPRACEi + ε

where P(Approved) is the probability that a firm’s application is
approved; Xi represents the set of factors lenders may use for credit
decisions; APPRACEi is the race or ethnicity of the applicant; α′ , β′,
and γ ′ are the parameters to be estimated; and ε is an identically, inde-
pendently distributed error term. A significant negative value for γ ′
would be consistent with the hypothesis that discrimination based on
the race of the applicant is present. 

To determine whether local geography has been inappropriately
omitted from econometric specifications, we estimate 

(2) P(Approved) = α + β Xi + γ APPRACEi + δLOCGEOGi + ε

where LOCGEOGi represents local geography variables that may influ-
ence lending patterns. If LOCGEOGi and APPRACEi are correlated,
then estimates of γ ′ in Equation (1) will be biased and incorrect infer-
ences may be made.

In our specification, LOCGEOGi includes the two types of local
geography variables discussed earlier. First, we add a set of variables
representing economic characteristics of the local neighborhood. These char-
acteristics may influence the performance and, by extension, the prof-
itability of a small business enterprise. For example, the purchasing
power of the local neighborhood might affect the demand for the
small firm’s goods. Similarly, a high crime rate in an area may increase
the costs of doing business and lower the firm’s profitability. Second,
we add variables that characterize the racial composition of the local neigh-
borhood, which allows for an examination of redlining issues.

Data

The 1993 NSSBF is our primary data source. The NSSBF is a sample of
4,637 small businesses who volunteered to participate in a telephone
survey conducted by PriceWaterhouseCoopers on behalf of the Board
of Governors of the Federal Reserve System. In defining a target pop-
ulation for the sample, a small business was defined as a for-profit,
non-governmental business with 500 or fewer employees in operation
during at least part of 1992. Subsidiaries of other companies were
excluded, as were businesses whose primary activities were in agricul-
ture, fisheries, forestry, or financial services. Two samples were drawn:
a main sample representative of all U.S. small businesses and a minor-
ity over-sample, which disproportionately sampled businesses owned
by Blacks, Asians, and Hispanics. 

The 1993 NSSBF includes detailed demographic and financial
data on individual businesses, including the business’ location, pri-
mary industry, organizational form, and recent financial relationships
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with a variety of types of financial institutions. The survey also includes
characteristics of the primary owner of the firm, including personal
demographics, management experience, and credit history.

8

The 1993 NSSBF data were augmented with data from several
other sources. Credit scores for the businesses in the sample were pur-
chased from Dun and Bradstreet. Economic and demographic char-
acteristics of the ZIP codes where the small businesses were located
were obtained from 1990 Census data.9 Finally, information from
annual Call Reports was added to provide measures of the market
structure of local lending markets.

Because of our interest in outcomes of loan applications, our sam-
ple includes only those firms that applied for credit. NSSBF respon-
dents were asked to provide information on the most recent applica-
tion for a new loan or line-of-credit, renewal of an existing line-of-cred-
it, or renegotiation of the terms of a loan made within the three years prior
to the survey. Out of 4,637 firms in the sample, 2,007 reported applying
for a loan or line-of-credit within the last three years. Of these 168 were
Black-owned, 81 were Asian-owned, and 96 were Hispanic-owned. 

Independent Variables

Using the augmented NSSBF, we are able to construct a number of
proxies for the factors discussed in the previous section. These are list-
ed in Table 1. Most important among these are the variables repre-
senting local geographic factors. The local geography of a small busi-
ness is defined to be the ZIP code in which the business is located. The
ZIP code represents a compromise between a census tract and a coun-
ty or metropolitan area. ZIP codes typically include both business
areas and the residential neighborhoods they serve, which is not gen-
erally the case for census tracts. On the other hand, ZIP codes are not
as large as counties or metropolitan areas, which are far larger than
what many small businesses are likely to view as their local community.

Variables representing the economic vitality of the local geogra-
phy include the relative income level, the unemployment rate, the
vacancy rate, the poverty rate, and relative median house value in the
ZIP code. We also include measures of the education of the popula-
tion residing in the ZIP code and the median size of a household
residing in the ZIP code. In addition, two measures of the racial com-
position of the ZIP code, a continuous variable and a set of categorical
dummy variables, were also constructed for each ethnic population.

A few of the other measures in Table 1 require additional com-
ment. Lacking a measure of a firm’s profit profile relative to that of
firms in different industries with the same current risk pattern, we rely 
on standard industrial classification (SIC) code dummy variables to
capture industry-wide trends and differences in short-run growth and
volatility across industries. Regarding the market structure variables,
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previous research has shown that a bank’s market share, as opposed to
the degree of concentration of the local banking market, is the impor-
tant structural determinant of bank behavior (Berger, 1995). However,
our specification includes a market concentration measure—the MSA-
level banking Herfindahl index—because we can not identify the spe-
cific bank offering the loan and thus can not calculate the appropriate
market share. The MSA-level Herfindahl can be viewed as an imper-
fect proxy for market share, since higher local market concentrations
imply that some banks have relatively large market shares.10

The first two columns of Table 2 compare the characteristics of
the firms in our sample with those of all firms surveyed by the NSSBF.
The small businesses that applied for a loan in the three years prior to
the survey year were quite different from other firms. On average,
such firms had sales and assets that were nearly twice as large as those
of the typical small business in the full NSSBF. Firms which recently
applied for loans also had slightly worse credit quality and more-edu-
cated owners than firms which did not recently apply for loans. Only
small differences existed in the average characteristics of the local
geographies where the two groups of small businesses operate.

Table 2 also shows mean values for a number of the variables
used in the analysis for the small businesses in our sample grouped by
the race of the owner. Minority-owned firms and their owners on aver-
age were less experienced and had poorer credit quality than White-
owned firms and their owners. Black-owned small businesses typically
lagged other firms along these and other dimensions. For example,
consistent with Bates (1991), Black-owned firms were on average
much smaller and far less capitalized than other firms. Taken togeth-
er, this evidence suggests that minority-owned small businesses, and
particularly Black-owned firms, would be less attractive credit appli-
cants than White-owned small businesses to prospective lenders based
on business and owner characteristics.

The data in Table 2 also suggest that local geography could be
important for explaining approval rate differentials, especially for
Black-owned businesses. Regarding economic aspects of the local
geography, compared to other firms, Black-owned firms on average
were located in poorer areas and in areas which experienced greater
economic distress, as reflected by higher poverty and unemployment
rates. The data further suggest that redlining effects could be important,
as a significant correlation between owner race and racial composition
of the neighborhood is observed. As shown in Figure 1, Black-owned
firms in our sample were far more likely than other firms to be located
in ZIP codes with high percentages of Blacks. Similar relationships are
observed for Hispanic-owned firms and heavily Hispanic ZIP codes and
for Asian-owned firms and heavily Asian ZIP codes (Figures 2 and 3).
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The Dependent Variable and Definitions

The dependent variable for this analysis is whether a firm was approved
on their most recent loan application in the three years prior to the sur-
vey. Rankings of approval rates by the race of the owner of the small busi-
ness largely mirror those observed in other research. Black-owned small
businesses were approved far less frequently than other firms (52 per-
cent, Table 2). Asian-owned firms also had relatively low approval rates
(71 percent), while approval rates for Hispanic-owned and White-owned
small businesses were comparable (around 83 percent).

Approval rates vary with the economic characteristics of the local
geography. Approval rates were lower for firms located in poorer ZIP
codes, although the relationship between approval rates and poverty
rates is less consistent (Table 3). This further suggests that the omission
of local geography may have biased the results of previous studies. The
effects of local geography may have been incorrectly attributed to other
factors. This is especially relevant for understanding the relationship
between approval rates and the race of the small business owner, since
we have observed that minority-owned firms in our sample were more
likely to be located in areas that were weaker economically.11

Our initial examinations of both the independent and dependent
variables suggest that the omission of local geographic variables—both
economic and demographic—from previous research may have result-
ed in biased estimates of the differences in approval rates for firms with
different racial and ethnic ownership. The key question is whether this
implication remains after a multivariate analysis which considers any
covariance between the independent variables used in the analysis.

Results

All estimates in this section are obtained using weighted logistic
regressions of Equation (2), where the weights are population weights
for individual firms.12 Estimates are presented as odds ratios because
an odds ratio offers a more intuitive interpretation in logistic regres-
sions than coefficient estimates. The odds ratio is calculated as the
ratio of two logistic probability functions representing two different
firms in the sample space. The ratio simplifies in the case of a one unit
increase in a single covariate to exp(a), where a is the coefficient esti-
mate of the covariate. In the tables, an odds ratio of one would indi-
cate no difference in the likelihood of approval; an odds ratio less
(greater) than one indicates a lower (higher) probability of approval.
For example, if the dummy variable for Black ownership had an odds
ratio of .5, this would suggest that small businesses owned by Blacks
were only half as likely of being approved as a comparable business
with a White owner.
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In presenting the results of the multivariate analysis, we show
regression results in a sequence which allows for quantifying the
extent to which differences in loan approval rates among firms owned
by individuals of different racial and ethnic backgrounds are
explained by differences in firm characteristics, by differences in loan
characteristics and firm and owner credit quality, and by differences in
local geography. The specification in the first column includes the
race and ethnic categorical variables along with firm and owner char-
acteristics, broad geographic characteristics, and banking market char-
acteristics (odds ratios for these latter variables are not shown).13 The
second column shows regression estimates in which loan characteris-
tics and measures of the credit quality of the small business and its
owner are added to the specification. The third column presents
regression estimates in which neighborhood ethnic composition
measures are added to the specification. The final column shows esti-
mates for a regression in which additional local geographic character-
istics are added as regressors.

In the table, the extent to which racial disparities arise due to dif-
ferences in loan characteristics and firm and owner credit quality can
be determined by examining changes in the odds ratios for the racial
dummy variables between the first and second columns. The final two
columns provide insights as to whether differences in the local geog-
raphies of small businesses account for differences in approval rates
for firms of different ethnic and racial ownership. The third column is
included as a baseline estimate of the role that the racial composition
of the local area plays above and beyond the traditional variables
included in analyses of racial differences in credit outcomes.
Differences in the odds ratio of the racial dummy variables in the sec-
ond and third columns provide the first clues as to the importance of
correlations between the race of the small business owner and the
racial composition of the neighborhood where the business operates
in estimating race-based differences in approval rates.

The fourth column in the table includes a more complete set of
local geographic variables. The change in the odds ratio for racial
dummy variables from column two to column four represents the
degree to which local geography influences lending patterns and
drives observed racial differences. The change in the odds ratio for the
racial composition of the local geography dummy variables between
columns three and four reflects the degree to which racial composi-
tion effects observed in simple specifications actually reflect differ-
ences in the economic characteristics of the local neighborhoods. 

Table 4 shows the estimates of Equation (2) using the sample of
small businesses that applied for a loan during the past three years.
After controlling for firm, owner, broad geographic, and banking mar-
ket characteristics, applications by minority-owned small businesses
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generally were approved less frequently than White-owned small busi-
nesses (i.e., odds ratios on the race dummy variables are less than
one), although differences are statistically significant only for small
businesses owned by Blacks (column 1, Table 4). The second column
shows that more than one-quarter of the disparity between Black-
owned small businesses and White-owned small businesses is account-
ed for by differences in loan characteristics and firm and owner cred-
it quality across these firms (odds ratio rises from .25 to .45).

Adding variables for the racial composition of the local neigh-
borhood reduces the disparity in approval likelihood between Black-
owned and White-owned small businesses, as the odds ratio on the
Black dummy variable increases from .45 to .54 (column 3, Table 4).
The difference remains statistically significant, however. As before, dif-
ferences between White-owned small businesses and Asian-owned and
Hispanic-owned small businesses, while present, are not statistically
significant. The odds ratios for these variables do move closer to one,
though. Interestingly, odds ratios for all but one of the racial compo-
sition variables in column 3 are less than one—applications by firms
located in ZIP codes with very few minorities (less than one percent)
were approved more frequently than firms located in other areas.
However, these differences are not statistically significant.

The effects of the addition of economic characteristics of the
local geography are similar to those observed when the neighborhood
composition variables were added (column 4, Table 4). Odds ratios on
the owner race variables move closer to one (except for Hispanic-
owned firms, which remain essentially the same distance from one),
and the Black odds ratio remains statistically significant. Surprisingly,
the odds ratios on the Black and Hispanic neighborhood composition
variables generally move away from one with the addition of the local
economic variables, although they are still not statistically significant.
This suggests that any differences in approval rates of applications by
firms located in neighborhoods with different racial and ethnic make-
ups do not arise from differences in the economic circumstances of
these neighborhoods.

The only economic characteristic of the local geography which is
significant is the relative house value of the ZIP code, with small busi-
nesses located in areas with low relative house values being much less
likely to have their applications approved than comparable businesses
located in areas with higher relative median incomes. The significance
of relative house value, which could be a signal of a healthy local
market, and the direction of the effect is consistent with the notion
that lenders are concerned about local conditions when evaluating
firm applications.14

Taken together, the evidence suggests that the omission of local
geography has led to an overstatement of the differences in approval
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rates of applications by minority-owned and White-owned small busi-
nesses. When local geography variables are added, odds ratios for the
race of the owner move closer to one. For example, the odds ratio for
Black-owned small businesses increases by 20 percent after the addi-
tion of measures of characteristics of the local geography. However, it
is important to emphasize that local geography does not explain all of
the observed differences in outcomes. Differences in outcomes remain,
and are statistically significant in the case of Black-owned firms.

Discussion

This paper examined the role that local geography, which has been
omitted from previous analyses of racial differences in access to cred-
it, may play in explaining differences in approval rates for loan appli-
cations of small businesses owned by individuals of different races.
Using the 1993 NSSBF, we conducted a series of tests to determine the
potential contribution of two types of local geographic variables.
Economic characteristics of the local geography may directly influence
the riskiness of small business enterprises. In addition, other variables,
such as the racial composition of the local neighborhood, may influ-
ence lending patterns.

Minority-owned firms in our sample are approved less frequent-
ly than White-owned firms. However, the data indicate that these firms
also have fewer assets, worse credit history, and other features that
make them appear more risky to prospective lenders. Indeed, after
controlling for firm, owner, loan, and banking market characteristics,
we found no statistically significant difference in the approval rates of
White-owned firms and firms owned by Asians and Hispanics. The only
difference we found to be statistically significant is the difference in
approval rates between White-owned and Black-owned firms. 

Our results further show that considerations of the local geogra-
phy are important in measuring differences in credit market experi-
ences across firms. The addition of measures of local geography
reduces the estimated differences in approval rates between White-
owned firms and firms owned by minorities. By our estimates, the
inclusion of these variables reduces the Black-White approval rate dis-
parity by around 20 percent. Thus, considerations of local geography
are important for a more accurate quantification of differences in the
approval rates of loan applications by White-owned and minority-
owned firms. Although this paper only focused on loan application
approval rates, the results suggest that local geography should be con-
sidered in the analysis of racial differences in other aspects of credit
markets, such as pricing.

Local geography is not the entire story, however, as a large and
statistically significant Black-White difference remains. There are several
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possible explanations for these remaining differences. One possible
explanation for these differences is that financial institutions discrim-
inate in lending to small businesses based upon the race and ethnici-
ty of the owners. However, such a definitive interpretation of the data
rests on the belief that all of the relevant variables that lenders use in
making lending decisions were included in the model. This is unlike-
ly. Although the 1993 NSSBF is the most comprehensive data set on
the demographic and financial characteristics of small businesses,
there are still firm characteristics that are not collected by the survey.
These missing variables may be relevant to a potential lender in assess-
ing the expected profit and risk of a loan to a small business. 

For example, financial institutions often attempt to reduce
potential losses by requiring the owners of smaller and newly-estab-
lished businesses to personally guarantee business loans with their own
personal assets. The NSSBF does not include information on assets not
primarily used in the business, so there is no way of knowing possible
differences among owners in their personal assets available to pledge
against a business loan. Racial differences in the availability and quan-
tity of such assets could be a factor which contributes to observed
racial differences in small business loan application approval rates.

Self selection among applicants may also affect estimates of dif-
ferences in credit market experiences between groups. For example, if
minority-owned businesses apply once, become discouraged, and as a
result have lower reapplication rates than firms owned by Whites, then
the approval rate for otherwise equivalent minority-owned firms will
be lower than that of firms owned by Whites independent of any other
considerations. This issue is particularly relevant, because evidence
from the 1993 NSSBF suggests that minority owners are more likely to
be discouraged.

Moreover, no survey of small businesses can capture the variation
in lending standards small businesses encounter in the marketplace.
To definitively establish the existence of illegal discrimination would
require either a specially-designed survey of lenders or the evaluation
of lending patterns of individual lenders on a case by case basis. In
spite of this, analyses using the NSSBF are useful for identifying dis-
parities in the credit market experiences of White-owned and minori-
ty-owned small businesses.

In sum, for these reasons and others, drawing firm conclusions
about the sources of differences in the credit market experiences of
small businesses with owners of different races is difficult. Given the
complexity of the credit-granting process, it is unlikely that simple char-
acterizations of the small business lending market will capture all of the
important aspects of such differences. The research in this paper has
shown that considerations of local geography are important for under-
standing differences in approval rates across firms with different racial
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ownership in some cases. The collection of new data and additional
research on this topic should be encouraged so that our understanding
of the nature of these differences can be further improved.
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TABLE 1

Variable Definitions
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TABLE 3

Approval Rates by Selected Local Geographic Characteristics
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TABLE 4

Estimated Odds Ratios from Logistic Regressions of Likelihood of Approval 
Using All Most Recent Loan Applicants



FIGURE 1

Distribution of Small Businesses by the Percentage of Blacks in ZIP Code
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FIGURE 2

Distribution of Small Businesses by the Percentage of Asians in ZIP Code
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FIGURE 3

Distribution of Small Businesses by the Percentage of Hispanics in ZIP Code
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Notes
1 For more on this issue, see the symposium “Discrimination in Product, Capital, and

Labor Markets” in the Spring 1998 volume of the Journal of Economic Perspectives.

2 Ross and Tootell (1999), Gabriel and Rosenthal (1991) Bradbury, Case, and
Dunham (1989), Dedman (1988), and Avery and Buynak (1981), and find evi-
dence suggesting that redlining exists in mortgage lending. Tootell (1996),
Canner, Gabriel, and Woolley (1991), Schafer and Ladd (1981), and Benston,
Horsky, and Weingartner (1978) do not find evidence of redlining in the mort-
gage market. 

3 See Becker (1957).

4 See, for example, Cavaluzzo and Cavaluzzo (1998) and Peterson and Rajan
(1994).

5 For example, see Munnell, et al. [1996] and Avery, Bostic, Calem and Canner
(1996) for evidence of the predictive nature of credit history for mortgage
repayment.

6 Burger and Udell (1995) and Peterson and Rajan (1994) are two early exam-
ples from the large literature on relationship lending.

7 See Avery, Bostic and Samolyk (1998).

8 To protect the confidentiality of survey respondents, some of the information
collected in the survey is not publicly available.

9 Tract-level census data were reconfigured at the ZIP code level by CACI.

10 The Herfindahl index was calculated based on shares of total bank deposits as
reported in the 1993 Call Report.

11 We recognize that these economic differences may themselves arise as a result
of discrimination. However, this is beyond the scope of the current research.

12 To carry out these regressions properly, the strata from which the sample was
drawn should be accounted for in the estimations. Unfortunately, the number
of firms drawn from strata used to over-sample minority-owned firms is often
too sparse to allow estimation. The effect of not accounting for the stratification
in the sample design will bias the variance of the parameter estimates, although
it will not bias point estimates. 

13 Estimates for all regressors are presented in an appendix.

14 Additional economic variables were statistically significant in alternative speci-
fications. However, these relationships were not robust.
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COMPETIT ION, SMALL BUSINESS
FINANCING, AND DISCRIMINATION:
EVIDENCE FROM A NEW SURVEY

Ken Cavalluzzo
Georgetown University

Linda Cavalluzzo
Center for Naval Analyses

John Wolken
Board of Governors of the Federal Reserve System

Using data from the 1993 National Survey of Small Business Finances, we exam-
ine some of the factors influencing differences in small business credit market expe-
riences across demographic groups. We analyze credit applications, loan denials,
and interest rates paid across gender, race and ethnicity of small business owners.
In addition, we analyze data gathered from small business owners who said they
did not apply for credit because they believed that their application would have been
turned down. This set of analyses, in combination with important new information
on the personal credit history of the principal owner, the business credit history of
the firm, a rich set of additional explanatory variables, and information on local
bank market structure, helps us to better understand the sources of observed differ-
entials in the credit market experiences of small business operators across demo-
graphic groups. 

Credit market experiences often differ markedly among demographic groups.
However, so do the characteristics of firms and owners. Results of our multivariate
analyses show that many of the factors we consider help to explain the observed dif-
ferences in credit market experiences. However, even after controlling for a large
number of firm and owner characteristics, substantial differences often remained.
There was also evidence that some of the differentials were associated with the degree
of lender market concentration in the firm’s local area. 
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Introduction (Section I)

Despite a recent survey (Selz, 1996) that documented dramatic race-
based differences in the credit market experiences of small business
owners, very little is known about the sources of these differentials.
The purpose of this paper is to shed light on some of the potential fac-
tors that influence observed differences in the credit market experi-
ences of small businesses across demographic groups. We analyze
credit applications, loan denials, and interest rates paid. In addition,
we examine data gathered from small business owners who said they
did not apply for credit because they believed that their application
would have been turned down. Where possible, for each of our analy-
ses, we also examine a single loan type, lines of credit.1 Doing so allows
us to assess the extent to which our results are influenced by the het-
erogeneity of loan types. In each analysis, we take advantage of newly
available cross-sectional data on small businesses and information on
the extent of competition in small business credit markets to gain a
better understanding of the sources behind the differences in credit
market experiences across demographic groups.

It is well known that demographic differentials in credit market
experiences may arise for a variety of reasons. Financial characteristics
of the firm, the credit history of the firm and its owner, the age, expe-
rience, and education of the principal owner, a firm’s credit (risk)
score, firm relationships with financial institutions and suppliers, as
well as other firm and owner characteristics all may influence the cred-
it market experiences of small business operators. However, even after
controlling for these factors, differentials across demographic groups
may remain. If economically important factors that are used by lenders
in the loan granting or rate setting process are correlated with demo-
graphic group, but are left uncontrolled by the researcher, then the
estimated demographic coefficients will be biased by these omitted
variables. Alternatively, lenders may be unable to observe, or it may be
costly to collect, economically relevant information that is correlated
with demographic group. If these lenders use demographic attributes
as a proxy for missing information, then the resulting disparate treat-
ment has an economic basis. This form of disparate treatment is called
statistical discrimination (Phelps, 1972). Differentials may also arise
because of the preferences of the lender—commonly referred to as
non-economic or “prejudicial” discrimination. Finally, differentials
may arise from differences in preferences for credit use on the part of
the borrower. 

We use data from the 1993 National Survey of Small Business
Finances (NSSBF) to examine the degree to which information on
firm and owner characteristics explains the observed univariate differ-
ences in credit market experiences of small businesses. The NSSBF
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data set is the most extensive public data set available on small busi-
nesses. We supplement these data with information furnished by the
Board of Governors of the Federal Reserve on local bank market struc-
ture and Dun and Bradstreet credit scores for the firm. An important
feature of the NSSBF data set is that it includes firms that do not use
credit markets. These data allow us to test for possible selection biases
(Heckman, 1979), and to investigate the extent to which feedback
effects were present (Arrow, 1973). In the present setting, feedback
effects would arise if discriminatory practices limited access to credit,
and as a result of this limited access, firms from the affected group sub-
sequently did not apply for a loan. 

Specifically, we examine whether minority or female small busi-
ness operators were: (1) less likely to apply for loans or lines of credit,
(2) more likely to report that they did not apply for a loan because
they thought they would be turned down, (3) more likely to be denied
credit on any loan applied for in the last three years, (4) less likely to
have their credit needs met, (5) more likely to be denied credit on
their most recent application and, (6) more likely to face higher inter-
est rates than small businesses owned by White males. In each analysis,
we investigate the importance of the financial characteristics of the
firm, the characteristics of the principal owner (e.g. owner education,
age, and years of work experience), information on self-reported firm
and owner credit history, a credit score constructed by Dun and
Bradstreet, and information regarding a firm’s relationships with
financial institutions and suppliers. We also interact demographic
indicators with a proxy characterizing the extent of competition in the
firm’s local geographic area. To the extent that lenders have more lib-
erty to exercise their tastes in less competitive markets, differentials
associated with lender market concentration are consistent with
Becker’s (1971) early theories of discrimination.

Overview of Results

Our first analysis examines the propensity to apply for a loan. With the
exception of Asian owners, all else equal, our analysis reveals no dif-
ferences in the propensity of small business owners to have applied for
credit across demographic groups. This result holds for all loans and
for lines of credit separately. Important factors in the decision to apply
for credit include a firm’s use of credit from suppliers, the education
of the owner, the number of firm financial relationships and various
measures of firm size, including a firm’s asset base and number of
employees. Firm profitability appeared to play no role in the decision
to apply for credit. Similarly, firm self-reported indicators of credit his-
tory played a surprisingly limited role in the decision to apply for cred-
it. Finally, there was no evidence that remaining differentials varied
with lender market concentration.
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Our second analysis explores firms’ self-reported credit needs
and application avoidance (not applying because the firm believed it
would be turned down). Self-reported credit needs on the part of
African Americans and Hispanics exceeded those of White-owned
businesses by between 25 and 77 percent. In combination with our
analysis of application rates above, this finding suggests that feedback
effects may be present. Factors influencing application avoidance were
whether the firm had ever been denied trade credit, and a firm’s assets
and sales-to-assets ratio. There was also evidence of an important role
for firm and owner self-reported credit history, as well as the inde-
pendently tabulated Dun and Bradstreet firm credit score. However,
even after including a broad set of controls, our analysis of application
avoidance reveals that African American- and Hispanic-, but not Asian-
owned firms, were more likely to have avoided applying for credit than
firms owned by White males. These differences were not statistically
related to lender market structure. There was some evidence though
that female-owned firms were more likely to have avoided applying for
credit as lender market concentration increased. 

Our next set of analyses focused on denial rates across demo-
graphic group. We considered three aspects of the denial decision: 
(1) Has the firm been denied a loan anytime within the last three
years?; (2) Has the firm been denied credit, or were there times when
the firm needed credit over the last three years but did not apply for
fear of being turned down?; (i.e., Have the firm’s credit needs within
the past three years been met?); and (3) Was the firm denied credit on
its most recent loan? Firm assets, the Dun and Bradstreet credit score,
many of the firm’s self-reported credit history variables, in addition to
whether the firm has ever been denied credit by suppliers, played
important roles in explaining differentials across demographic
groups. Nonetheless, even after including these factors, substantial dif-
ferences across some demographic groups remained. African
American-owned firms were more likely to have been denied credit
within the last three years, less likely to have their credit needs met,
and more likely to have been denied credit on the firm’s most recent
loan. There was also some evidence that these differentials increased
with increases in lender market concentration. African American
denial rates on lines of credit also increased with increases in lender
market concentration. Hispanic- and Asian-owned firms also appear to
have a higher incidence of unmet credit needs relative to those of
White males. Interestingly though, Hispanics and Asians were not
actually denied credit at higher rates than White males on their most
recent loan, or on any loan within the past three years. Finally, there
was some evidence that female denial rates on at least one loan any
time within the past three years and unmet credit needs widened with
lender market concentration. There was more pervasive evidence that
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female denial rates on the most recent loan attempt also increased
with increases in lender market concentration.

Our final analysis examined the nominal interest rate paid on
the firm’s most recent loan. Firm financial characteristics and self-
reported credit history played only a limited role in determining the
loan’s interest rate. In contrast, the Dun and Bradstreet credit score,
the market index rate at the time of the loan, loan characteristics such
as the loan type, whether the loan rate was a fixed versus floating rate,
and the amount of funds borrowed were important influences on the
initial nominal interest rate paid. These factors were enough to elimi-
nate any univariate differences in interest rates paid across demo-
graphic groups. However, even with our full set of explanatory vari-
ables, there was evidence that rates paid by African American- and
female-owned firms (but not those owned by Hispanics or Asians)
decreased with increases in lender market concentration. 

Including observations for all loan types in the same interest rate
equation may be problematic. Different types of loans may have dif-
ferent loan underwriting standards and pricing formulae.
Consequently, we analyze interest rates on lines of credit separately.
The line of credit analysis finds no evidence that interest rates paid by
African Americans or females were related to the degree of competi-
tion among lenders. However, we do find some evidence that rates
paid by Hispanic-owned firms for lines of credit increased with increas-
es in lender-market concentration.

The remainder of the paper is organized as follows: Section II
discusses the theoretical foundation of our analysis. Section III dis-
cusses the data. Section IV develops the empirical approach. We 
present our empirical results in Section V, and Section VI presents our
line of credit analyses and results. Conclusions are presented in
Section VII.

Theory and Background (Section II)

The credit needs of firms, their ability to obtain credit, and the rates
they must pay for it, are as varied as the firms themselves and the mar-
kets in which they operate. Consider first the financial needs of firms.
Younger firms, or firms that operate in growth industries, are more apt
to require credit to pay for initial capital investments and expansions
than are mature firms and firms operating in mature industries.
Larger, or more profitable firms, are likely to have access to larger
pools of earnings that can be reinvested in the firm as well as a broad-
er set of credit instruments. Firms that do not have access to trade
credit to help maintain an inventory of merchandise or other supplies
will have greater need for loans from commercial lenders. In addition,
the type of business that a firm engages in will have an important effect
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on its need for physical and financial capital. The education and 
managerial experience of the owners of the firm and their personal
wealth or family resources may also play a role in a firm’s propensity to
make use of credit markets. Finally, cultural differences among owners
may influence their credit needs.

The ability of firms to obtain credit will also vary widely, based on
the perceived riskiness of the loan. Younger firms may represent a
greater risk, both because of the lack of a significant credit history, and
because younger firms have substantially higher failure rates than
more mature firms. The nature of the enterprise will also affect the
risk of failure. A dental practice may have a better chance of survival
than a pizzeria, for example. The quality of the collateral associated
with the enterprise may also play a role in the risk associated with the
loan. If there is a robust secondary market for the equipment that will
be purchased under the loan agreement, a creditor will be exposed to
fewer losses if the borrower defaults on the loan than in the absence
of a secondary market. Older firms, larger firms, firms with higher
rates of profits and sales, and lower liabilities relative to assets are like-
ly to signal lower risk to lenders. Perhaps more important than the
attributes of the business or their owners, the credit history of the firm
and its principal owner (late payments on business or personal obli-
gations, whether legal judgements have been levied or whether its
owners have declared personal bankruptcy), sends a strong signal to
lenders about the risk of repayment. Finally, lenders can buttress infor-
mation gathered on credit applications with information obtained
from credit bureaus, including firm credit risk scores. These scores are
based on statistical models of the propensity to repay a loan, given the
attributes of the firm and its credit history. Credit scores can be used
to decide whether to grant credit and, in some cases, to determine the
price that should be charged for that credit. 

Even though lenders have access to a great deal of information
about the creditworthiness of applicants, the decision to extend cred-
it necessarily requires the lender to accept a degree of risk. The lender
cannot know with certainty whether the loan will be repaid. If the gen-
der, race, or ethnic background of the applicant adds information (by
acting as a proxy for additional unobserved risk factors), and the
lender uses this information in the loan granting or rate setting
process, then the lender is engaging in “statistical” discrimination
(Phelps, 1972). Because statistical discrimination has an economic
basis, lenders can (in the absence of penalties associated with detec-
tion) improve their profits by engaging in this form of discrimination.
In contrast, “non-economic,” or prejudicial discrimination, is based sole-
ly on lender tastes. As Becker has shown, these tastes will come at a cost.
As a result, strong competition should purge discriminators from the
market place over time. But more concentrated markets do not exert

Ken Cavalluzzo, Linda Cavalluzzo, and John Wolken 185



the same pressure for cost minimization. Thus, in the absence of com-
petition, it may be possible to sustain non-economic discrimination.

In his analysis of prejudicial discrimination, Becker hypothesized
that individuals who have a taste for discrimination behave as if they
were willing to pay something, either directly or in the form of a
reduced income, to indulge those tastes (Becker, 1971, p. 14). In the
present context, we can envision a financial institution that would nor-
mally loan funds at rate r, requiring instead r(1+δ), where δ is the dis-
crimination coefficient, or interest premium that must be charged, in
order to compensate for having to associate with the group for which
the lender has a distaste. The discriminator will avoid making profitable
loans to this group at any rate r* less than r(1+δ). The higher interest
rate faced by the group facing discriminatory treatment implies fewer
loans held and perhaps more denied loans and fewer loan applications. 

While the above analysis is a simple application to interest rates
of Becker’s wage discrimination model, much of the literature on con-
sumer credit and mortgage lending finds that interest rates have little
flexibility and, therefore, may be the wrong place to look for discrimi-
nation (Peterson, 1981; Duca and Rosenthal, 1994). In this setting,
lenders may discriminate by “raising the bar” for applicants from
affected demographic groups at prevailing interest rates. 

Becker recognized that prejudicial behavior raises a firm’s costs
(or lowers its revenues), so competition should serve to mitigate this
type of discrimination in the long run. While many studies in the labor
market literature test for an association between competition and the
extent of differentials across demographic groups (Comanor, 1973;
Haessel and Palmer, 1976; Long, 1976; Oster, 1975; Shepherd and
Levin, 1973; Cymrot, 1985; Jones and Walsh, 1991; among others),
much of the credit market literature instead estimates some variant of
the following econometric model:

Y = α + γD + X′β + ε

where Y represents either denial rates or interest rates charged, X 
represents a vector of risk (and any other relevant) characteristics, and
D represents an indicator variable for demographic group. 

The NSSBF data set, along with additional data furnished by the
Federal Reserve, provides us the unique opportunity to investigate the
influence of many factors on observed differentials across demo-
graphic group. Among those factors included in our X vector are the
financial characteristics of the firm, the credit history of the firm and
its principal owner, a credit risk score developed by Dun and
Bradstreet, the age, experience, and education of the principal owner
as well as a number of other measures and controls.2 Then γ captures
differences in Y due to all characteristics associated with D not

186 Competition, Small Business Financing, and Discrimination: 
Evidence From a New Survey



captured in X. These differences may include statistical and prejudi-
cial discrimination, as well as economic differentials not properly
accounted for in the X vector. To the extent that preferences for bor-
rowing vary by demographic group, these differences will also be
picked up in γ. In addition to the above specification, we exploit vari-
ation in concentration across banking markets and also estimate
econometric models of the following form:

Y = α + γD + γ ′(D*HHI) + X′ β + ε.

Under this specification, γ continues to capture group differentials
that can arise from a variety of sources that we expect to be invariant
to market structure.3 In contrast, γ ′ reflects differentials associated
with lender market concentration. Wider differentials in less competi-
tive lending markets are consistent with Becker’s theories of discrimi-
nation. We know of only one published paper that examines small
business credit market experiences across different demographic
groups and lender market concentration. Cavalluzzo and Cavalluzzo
(1998) found wide differences in denial rates for African American-
and Hispanic-owned firms relative to those of White males. They
found no evidence that these differentials were related to lender mar-
ket structure. However, they found some evidence that Hispanic-
owned firms that were located in concentrated banking markets were
less likely to have loans. Hispanic-owned firms located in concentrated
markets also paid higher rates than others on the loans that they did
have. Interestingly, female-owned firms located in concentrated mar-
kets actually paid lower rates than those located in more competitive
banking markets. Cavalluzzo and Cavalluzzo found little evidence that
other differences across demographic groups were statistically related
to lender market structure. However, their ability to draw strong con-
clusions was severely limited by small sample size. 

Data and Descriptive Statistics (Section III)

Data

We use data from the 1993 National Survey of Small Business
Finances (NSSBF) to investigate some of the factors that influence
differentials in the credit market experiences of small business oper-
ators across different demographic groups. The NSSBF data set is
the most extensive public data set available on small businesses. Our
sample consists of 4,570 small businesses in operation as of 1993 and
includes 1,025 minority-owned businesses (431 African American-,
301 Hispanic-, and 303 Asian-owned), 816 female-owned, and 2,951
firms owned by White males.4
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The NSSBF provides us with the firm’s age, geographic location,
level of employment, 2-digit SIC code, ownership and management
characteristics, capital structure, income statement and balance sheet.
Several aspects of the credit market experiences of these firms, as well
as beliefs about the ability to obtain credit, are also contained in the
data. These include whether the firm applied for a loan in the last
three years, whether and why the owner believed that its loan request
would have been rejected, the terms of the most recent loan the busi-
ness received, and whether the firm was denied funding, both for the
most recent loan application and for anytime within the last three years. 

This data set also provides several important new variables on the
credit history of the owner, characteristics of the application, and costs
of the loan that were not part of the 1987 National Survey of Small
Business Finances. These variables include the amount of money
requested on the loan application, points and/or fees paid to obtain
the loan, the frequency with which the owner reported delinquencies
on personal and/or business obligations, whether there were any legal
judgements against the firm, whether the owner declared bankruptcy
on any business within the past seven years, and whether the firm had
been denied trade credit. We supplement these data with business
credit scores for year-end 1993 obtained by the Federal Reserve Board
from Dun and Bradstreet. We also include the degree of commercial
bank concentration in the business’ local credit market. “Local” is
defined as the MSA or non-MSA county where the firm’s headquarters
were located. “Concentration” is based on the continuous Herfindahl-
Hirschman index (HHI) for commercial bank deposits in the same
local area, and is calculated from the June 1993 Summary of Deposits.

Descriptive Statistics

The NSSBF data set is a nationwide survey of small businesses (less
than 500 employees) that over-sampled large and minority-owned
firms. We use weights provided in the NSSBF data set to develop pop-
ulation estimates of the characteristics of firms shown in Tables 1 and
2. The indicators of statistical significance shown in these tables are for
a test of differences in means between each demographic group and the
White male subsample.5 Variable definitions are provided in Table 3. 

Table 1 displays information on the borrowing experiences of
small businesses. Numbers in parentheses indicate the number of
observations for each subsample and variable. About 64 percent of
businesses owned by White males had loans. Businesses owned by
African American or Hispanic males were just as likely to have loans.
But female-owned firms, and firms owned by Asian males were less
likely to hold loans. Application rates by demographic group followed
a pattern similar to that for loan holdings: African American male and
Hispanic male small business owners applied at rates similar to that of
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White male small business owners. Female and Asian male small busi-
ness owners had lower application rates. 

We report percentages for two indicators of loan denials. EverDen
measures the percentage of small business owners who applied for and
were denied credit within the last three years. DenMRL measures the
percentage of owners who applied for credit in the last three years and
had their most recent loan application rejected. Table 1 shows that
White males had lower denial rates than most other groups. Businesses
owned by African Americans were over two-and-one-half times as like-
ly to be denied credit within the last three years, and almost three
times as likely to be denied credit on their most recent loan request
than were businesses owned by White males. Hispanic male (Asian
male) small business owners were 10.3 (12.72) percentage points
more likely to have been denied credit within the last three years, and
2.7 (9) percentage points more likely to have had their most recent
loan application rejected than those owned by White males. Finally,
White male small business owners reported lower interest rates on
their most recent loan than owners from every other demographic
group. Indeed, small businesses that were owned by African American
males experienced interest rates that were over 99 basis points or 11.1
percent higher than interest rates paid by White male small business
owners. Because the preceding statistics do not control for firm char-
acteristics and credit history, they must be interpreted with care.
However, they do suggest that there were some substantial differences
in credit experiences among the various demographic groups.

Table 2 provides a variety of descriptive statistics on firm and
owner characteristics, credit history, and information on the firm’s
most recent loan. Characteristics of firms and their owners are con-
tained in Panel A. With the exception of owner age and experience,
the data tend to be skewed, as seen in comparisons of the mean and
median. Within each subpopulation, there appear to be a few firms
that were unusually old, large, more profitable, or with unusually high
sales receipts relative to assets, and a few with unusually high debt-to-
asset or loan-to-asset ratios. 

A number of theories (e.g., Jovanovic, 1982) and empirical stud-
ies (e.g., Evans, 1987) suggest that firm behavior changes with firm
size. Firms owned by White males were by far the largest, as measured
by total assets. Hispanic-owned firms generated the highest sales and
profit figures as a percent of assets, and firms owned by African
American males were somewhat less profitable than those owned by
White males, measured by the median profit-to-asset ratio. Use of the
debt-to-asset ratio to evaluate firm risk is widespread among com-
mercial banks (Gibson, 1983). Median debt-to-asset ratios, as well as
loan-to-asset ratios, were roughly similar across firms. Asian and
African American owners were more educated and Hispanic owners
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less educated than White male owners. Minority owners were younger
and less experienced than White male owners. Even so, the typical
business in our sample is a mature firm with owners who are, on aver-
age, middle aged with substantial managerial experience.

Summary statistics on firm credit history are contained in Panel B.
The credit history variables indicate that the minority-owned firms, espe-
cially those of African Americans, may have been considerably more
risky than others. African American small business owners have bank-
ruptcy rates that were at least double those of White male small business
owners. African Americans were also far more likely to be delinquent on
personal or business obligations, or to have legal judgements against
their firm, than were White-owned small businesses. Dun and Bradstreet
credit scores were also higher (indicating superior credit worth) for
White male owned firms than for every other subpopulation, except
Asian females. Finally, Hispanic male owners were denied trade credit
more than twice as frequently as White male owners, while African
American males were denied trade credit almost three times as often. 

Panel C contains information on the characteristics of the most
recent loan. Over 80 percent of the most recent small business loans
came from commercial banks, and 96 percent came more generally
from some financial institution. The high incidence of commercial
bank use cuts across demographic groups, although it was lower (but
not statistically) for small businesses owned by African American
females and Asian males. These two groups made more use than oth-
ers of financing from other businesses. Only 0.75 percent of small busi-
ness owners borrowed from families and other individuals. Minority
women made no use of this source, while less than 3 percent of minor-
ity men obtained their recent loan from families or other individuals. 

Strong relationships between banks and small businesses have
been shown to increase the availability of funds and reduce the cost of
capital to small businesses (Petersen and Rajan, 1994; Burger and
Udell, 1995). Hispanic small business owners reported longer rela-
tionships with their lending institution than White owners, while own-
ers from other minority groups reported substantially shorter rela-
tionships with lenders. And, with the exception of Hispanic women
owners, small business owners from all demographic groups were less
likely than White male owners to have received originally desired
terms on their most recent loan.

The last two entries in Panel C are consistent with findings
reported by other researchers who have found that small business
owners borrow locally (Elliehausen and Wolken, 1990, and Kwast,
Starr-McCluer, and Wolken, 1997). Eighty-four percent of the most
recently acquired loans came from the same city in which the head-
quarters of the small business resided. Moreover, the median distance
between the firm and the loan granting institution was only 3 miles.
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Empirical Approach (Section IV)

Analyses and Dependent Variables

We analyze four different aspects of the credit market experience to
gain a better understanding of possible differences in credit treatment
across demographic groups.6 These include whether businesses applied
for credit, whether they avoided applying because they believed they
would be denied, whether those that did apply were denied credit,7 and
the interest rates firms were charged on their most recent loans.

The first analysis focuses on differences by demographic group
on the probability that firms applied for credit. Our dependent vari-
able, Apply, equals one if a firm applied for credit within the last three
years and zero otherwise.8 Ceteris paribus differences in application
rates by demographic group may reflect systematic differences in the
nature of the firm or industry that are not fully accounted for in other
control variables, systematic differences in the risk preferences of
owners, differences in use of informal networks (e.g., family) over for-
mal financial markets, and/or feedback effects that may result from
discrimination. To the extent that discriminatory practices discourage
small business operators from seeking credit, application rates for
some groups would be lower, all else equal, in the presence of these
effects. Moreover, we would expect feedback effects that arise from
non-economic discrimination to be more pronounced in more highly
concentrated lending markets. 

While considerable conceptual discussion of the influence of
feedback effects exists in the literature, there is scant information on
the size of such effects.9 We examine this aspect of the firm’s credit
experience by focusing on the firm’s reluctance to apply for credit for
fear of being turned down. The NSSBF data set provides us with a
unique opportunity to investigate the extent to which feedback effects
exist for certain demographic groups. Specifically, the NSSBF survey
asked all firms, conditional on a need for credit, if during the last
three years there were times that the firm did not apply because it
thought the application would be turned down. For all firms that
expressed a demand for credit sometime over the past three years
(either by applying for credit or by not applying for fear of being
rejected), we define the variable FearDen, and set it equal to 1 if the
firm did not apply for credit, zero otherwise. 

The next avenue of analysis focuses on demographic differences
in denial rates by lender market structure. Our sample is limited to
firms that applied for credit within three years of the survey interview
date. The dependent variable, EverDen equals one if a firm was denied
credit anytime within the last three years, zero otherwise. One poten-
tial shortcoming of the “ever denied” analysis is that it is subject to
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feedback effects (Arrow, 1973) because it ignores firms that would have
applied for credit but did not for fear of being turned down. If this is
the case, the EverDen analysis may understate minority and female
access to credit markets. To examine the extent to which this selection
process influenced the EverDen analysis, we redefine the EverDen sample
to include the additional firms that did not apply for credit over the
past three years, if they reported that they did not apply because they
anticipated that their loan application would have been rejected
(Blanchflower, et al. 1998). The dependent variable in this analysis
equals one for firms that did not obtain credit (either because they did
not apply for fear of denial or because their application was rejected),
and zero otherwise (EverDen2). Thus, the additional firms included in
this analysis are treated as if they were denied. This variable should
more closely capture a firm’s unmet credit needs. We also examine a
third variable, DenMRL, equal to one if the firm was denied credit on
its most recent loan request. The presence of discrimination in the mar-
ket place does not imply that all creditors discriminate (Becker, 1971). If,
as is likely to be the case, only some creditors discriminate against partic-
ular classes of borrowers, then their negative effect on access to credit will
be reduced (and perhaps fully mitigated) by additional searches for
funding. While EverDen more closely captures the average presence of
discriminators in the market place, DenMRL better approximates the
impact on credit access that is caused by discrimination.

Our final analysis focuses on differences in interest rates paid
across demographic groups. All else equal, we expect discriminatory
creditors to require higher rates from borrowers for which they have a
distaste. However, applicants that recognize that the quoted rate
exceeds the market rate may apply for credit elsewhere. If discrimina-
tion is not omnipresent, borrowers who do so will be able to find non-
discriminators from which to borrow, and the impact of discrimination
on market prices will be reduced.10 The dependent variable, IntRate, is
the nominal interest rate that the firm paid at the time of issue of the
most recent loan. The analysis investigates the possibility that minori-
ties or women pay higher rates than White males, all else equal.11

Model Specifications

For each aspect of the credit market experiences that we examine, we
compare results from five specifications of the model. The first is a
baseline model that includes financial characteristics of the firms as
well as bivariate demographic indicators, and a Herfindahl-Hirschman
index (HHI) that controls for the degree of commercial bank 
concentration in the local credit market.12 We call this a baseline model
because it most closely resembles the type of model that traditionally
has been reported in the literature on market discrimination. The
second specification augments the first with eight variables on the
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credit history of the firm and its owner. These data are normally not
available to researchers, and are an important potential source of omit-
ted variable bias. Our third specification adds the Dun and Bradstreet
credit score (CREDSCR) to the model. CREDSCR is a constructed vari-
able that ought to be highly correlated with the credit histories, firm,
and financial characteristics already in the model (and, in fact, may add
no new information). Rather than mask the importance of these char-
acteristics in a credit score, we chose to add the latter variable, which
many lenders use to augment information gathered on loan applica-
tions, in a stepwise fashion. Having included the full set of indicators of
credit risk, we next include interactions between demographic groups
and market concentration in Model 4. Following Becker, this specifica-
tion provides an opportunity to evaluate inferential evidence of height-
ened levels of discrimination in highly concentrated markets. We call
Model 4 the “full specification.”13 In a final model, Model 5, we include
the bivariate indicator DENTC. Although “denied trade credit” is like-
ly to be affected by credit risk variables already in the model, we include
it because both bankers and suppliers of trade credit have an opportu-
nity to meet the small business owner. This personal interaction pro-
vides an opportunity for these lenders to gain information about the
borrower that may not be available to the researcher. 

In a series of robustness checks, we also estimated Models 3 and
4 using several different criteria for sample selection, alternative spec-
ifications of lender market concentration and other control variables,
and unweighted data. For details, see Appendix B.

Statistical Controls

Empirical studies that attempt to quantify the effects of discrimination
are particularly vulnerable to criticism associated with model specifi-
cation. Unobservable or omitted variables are especially worrisome
since they have the potential to bias estimates of the demographic
coefficients that are intended to capture discriminatory practices. One
of the strengths of NSSBF data sets is the vast amount of information
they contain on both credit market participants and potential partici-
pants (that is, firms that chose not to apply for credit). Cavalluzzo and
Cavalluzzo (1998) exploit the 1987 data set to make new contributions
to the literature on the credit market experiences of small business
operators by demographic group. Their conclusions, nevertheless, are
limited by the data. They can observe interest rates, but they cannot
observe fees that may have been tied to the loan. They know a good
deal about the characteristics of the firms and their owners, but they
do not have credit histories. In addition, minority samples are small.
The 1993 NSSBF data mitigates these drawbacks. Minority samples are
substantially larger, loan fees and points paid are provided, and
information on firm and owner credit histories are available. We use
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these data along with information on firm and owner characteristics,
financial characteristics of the firm, and firm relationships with lenders
and suppliers in our analyses. In addition, we supplement these data
with information made available to us by the Board of Governors of the
Federal Reserve System on the credit scores assigned to the small busi-
nesses in our sample and the level of competition in the credit markets
used by these small businesses. Table 3 contains all variable definitions,
in addition to model specifications for each of our analyses. Additional
details on the statistical controls are provided in Appendix C.

Results (Section V)

Apply Analysis (Apply)

Table 4 presents coefficients from a logit model that estimates the
probability that a firm applied for a loan, or loan renewal, “within the
last three years” of the interview date.14 Apart from Asians, we find no
evidence that application rates varied across demographic group.
Models 1-3 present results without the HHI interaction terms.
Coefficients on all demographic variables, save ASIAN, are statistically
insignificant, while those on ASIAN are significant at the one percent
level. The coefficient on ASIAN in Model 3 suggests that, all else
equal, Asians were less likely to apply for credit than their White male
counterparts by eight percentage points.15

If market discrimination reduces the chances that members of
particular demographic groups will be able to obtain credit, then it is
also possible that these reduced chances will influence the behavior of
would-be borrowers from the affected demographic groups. Arrow
(1973) calls these second-order effects feedback effects. Models 4 and 5
demonstrate that application rates were not sensitive to lender market
structure; all the HHI interaction terms are statistically insignificant.
At this point, there is little evidence to suggest that non-economic dis-
crimination dampened owners’ propensity to apply for credit. 

Firm attributes that were associated with increases in loan applica-
tion rates include firm size, measured as both the natural log of assets
and employment, the ratio of liabilities to assets, the use of trade credit,
some college education, and the number of firm relationships with
financial institutions. Among credit history variables, only delinquencies
on personal obligations were statistically significant. Firms with greater
personal delinquencies were statistically less likely to apply for credit.

Credit Needs and Application Avoidance (FearDen)

In this section, we examine the factors that determine whether small
business owners refrained from applying for credit at least once over
the past three years because they anticipated being denied credit.
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Table 5 presents descriptive statistics on firm demand for credit and
owner expectations concerning the ability to obtain credit. Over the
past three years, about 50 percent of firms demonstrated a need for
credit, either by applying for a loan or reporting that they did not
apply because they did not think they would be able to obtain credit.
Among all demographic groups, African Americans displayed the
greatest desire for credit (79 percent for females and 70 percent for
males) followed by Hispanics, Whites, and Asians. The relatively low
credit needs expressed by Asians is consistent with our previous analy-
sis, which found that Asians were less likely than other groups to have
applied for loans.16 The relatively high credit needs on the part of
African American and Hispanic small business owners, coupled with
insignificant differences in loan application rates between these
groups and White males, suggests that these groups were more likely
than White male owners to have had unmet credit needs. 

Of the firms that expressed a need for credit, fully half reported
that they did not apply for credit sometime within the last three years
because they did not expect to be able to get credit. These “fear” rates
ranged from between 45 and 50 percent for White-owned businesses,
to the low 60s for businesses owned by Hispanic and Asian males and
the low to mid 80s for African American- and Hispanic female-owned
businesses. Looking at the distribution of reasons for believing that
their application would be rejected, we find that poor credit history or
firm financial conditions were by far the leading reasons, with close to
60 percent of owners citing these explanations. In addition, about 20
(13) percent of African American males (females) cited prejudice as a
reason that they anticipated rejection of a loan application. Few mem-
bers of other demographic groups cited prejudice.

We use a logit analysis to examine the factors that influenced the
decision not to apply for a loan because the firm feared denial 
(Table 6). All else equal, we find that African American and Hispanic
business owners were far more likely to fear denial than were White
male owners, after controlling for financial characteristics of the firm.
Coefficients from Model 1 imply that African American owners were
almost 53% more likely, and that Hispanic owners were almost 27%
more likely to have avoided applying for a loan due to fear of denial
than were businesses owned by White males.17 Inclusion of credit his-
tory controls and the credit score (Models 2 and 3) reduces these 
differences somewhat, but African American owners were still about
37% more likely, and Hispanic owners were 22.8% more likely to fear
that their application would be rejected, when these variables are
taken into account. 

A number of factors proved to be important in influencing the
firm’s fear of being turned down for credit. Among financial charac-
teristics, firms with a larger asset base and those with greater revenues

Ken Cavalluzzo, Linda Cavalluzzo, and John Wolken 195



relative to sales were important determinants in a firm’s fear of denial.
The firm’s self-reported credit history variables, and the Dun and
Bradstreet credit score also played important roles in influencing a
firm’s fear of denial. 

We add interaction terms between market concentration and
demographic variables in Models 4 and 5. While the Hispanic coeffi-
cient (HISPAN) is still large and significant, the African American
coefficient (AFAM) is now insignificant. But FEMALE interacted with
lender market concentration (FML*HHI) is statistically significant.
The direction of effect indicates that, as lender markets became more
concentrated, female-owned firms were more likely to have avoided
applying for a loan because of fear that their application would be
rejected. This result will prove to be consistent with results from the
loan denial analyses. We now turn to that topic. 

Denied Analysis

In this section, we present denial results for small business applications
anytime within the last three years and for the most recent loan appli-
cation.

3-level Ever Denied (EverDen)

Our analysis of the determinants of whether the firm was denied 
credit anytime within the last three years is summarized in Table 7.
Looking across specifications reveals the importance of credit history
in the ability to obtain financing, and in the estimated size of observed
differentials by demographic group. Model 1, which incorporates 44
control variables, but omits firm and owner credit history, leads to a
large and highly significant coefficient for African Americans; these
firms were more than twice as likely to be denied credit than their
White male counterparts. The estimated probability that an African
American-owned firm would have been denied credit at least once
during the last three years is 56.4 percent compared to 27.1 percent
for firms owned by White males. The addition of 8 indicators of cred-
it history reduces the African American coefficient, and the predicted
probability of African American denial rates to 48.80 percent. The
addition of the Dun and Bradstreet credit score reduces the predicted
probability further to 47.3 percent (Model 3). 

Firms owned by Asians were also statistically more likely to have
been denied credit than firms owned by White males. Model 1 suggests
that the probability of denial for Asians was 38.3 percent. The inclusion
of the credit history variables in subsequent models has little effect on
the size of the Asian coefficient, but renders it statistically insignificant. 

In all, 5 of the 8 credit history indicators were statistically signifi-
cant at commonly accepted levels. While it appears that creditors are
willing to accept the risk associated with up to two delinquencies on the
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personal obligations of small business owners, having three or more
personal delinquencies increased the probability of being denied from
27 to 45 percent. In contrast, missing one business obligation did not
appear to increase the likelihood of being denied credit, but missing a
second increased the probability of denial from 28 to 44 percent. The
Dun and Bradstreet credit score is also highly significant. 

The addition of the HHI interaction terms in Model 4 provides
important insights into the treatment of different demographic
groups across bank market structure. The coefficient on AFAM now
approaches zero, but the interaction of AFAM with HHI is quite large
and significant at the five percent level. The coefficient on the inter-
action between FEMALE and HHI is positive and significant at the one
percent level. Both results indicate that denial rates increased relative
to rates for firms owned by White males as concentration rates rose in
small business credit markets. However, the results for African
Americans were more tenuous.18

Due to the continuous nature of HHI, and the non-linearity of
the logit specification, we offer insight into the influence of bank mar-
ket structure on denial rates by predicting the probability of denial for
each observation at the tenth, fiftieth, and ninetieth percentiles of
HHI for each demographic group in the sample.19 Our estimate of the
probability of denial for firms owned by White and African American
males at the competitive (tenth percentile of the African American
male HHI distribution) evaluation point (HHI = 0.085) is similar: 0.32
and 0.39, respectively. In contrast, our estimate of the probability of
denial in the least competitive markets (90th percentile of the African
American male HHI distribution, HHI = 0.225) is 0.27 for firms owned
by White males compared to 0.55 for firms owned by African
Americans. At the median HHI value for African American-owned
firms (HHI = 0.164) the probability of denial for White- and African
American-owned firms was 0.29 and 0.48 respectively.20

The impact of increasing levels of concentration on loan denial
rates is similar for firms owned by females. At the tenth percentile of
HHI for females (HHI = 0.11), denial rates were 0.21 for female-
owned firms versus 0.31 for firms owned by White males, while at the
ninetieth percentile (HHI = 0.35) the denial rate for female-owned
firms was 0.37 versus 0.23 for firms owned by White males. The 
estimated denial rate of 0.26 for the median female-owned firm
(HHI = 0.199) was similar to that for White males (0.28). 

While the differentials between African American- and female-
owned firms located in concentrated markets and those owned by
White males are large, a possible explanation for the observed differ-
entials is that creditors have access to (and use) information in the
application process that is unavailable to the research community. In
order to further address concerns regarding omitted variable biases,
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Model 5 includes information on a firm’s ability to obtain credit from
suppliers by adding “denied trade credit” to the model. 21 We define
DENTC as one if any supplier denied a firm’s request for trade credit,
zero otherwise. The coefficient on DENTC, though large and highly
significant (Model 5), has little influence on the coefficients of
AFAM*HHI or FML*HHI, or their significance levels. 

Influence of Selection Bias on Estimated Effects (EverDen2)

The results of the EverDen analysis indicate that denial rates for African
American and female small business owners increased with lender
market concentration. However, the analysis presented in Section V.B
suggested that minority- and female-owned small business operators
were less likely to have applied for credit because they anticipated hav-
ing their loan application rejected. Our analysis of EverDen2, including
firms that did not apply for credit for fear of being turned down,
attempts to address this selection process. Results are presented in
Table 7B. The coefficients in Columns 1-3 suggest that African
American-, Hispanic-, and Asian-owned firms are more likely than
those owned by White males to have unmet credit needs. (In contrast
the EverDen results only uncovered statistically significant differences
for African Americans and, to some extent, Asians). The coefficients
on ASIAN are now significant across all specifications. Based on Model
1, African American owners were about 47% more likely to have
unmet credit needs than were similar firms owned by White males.
Hispanic and Asian owned firms were about 23 to 26 percent more
likely to have their credit needs unfulfilled. The addition of the eight
credit history variables and the Dun & Bradstreet credit score reduces
the differential for African American-owned firms from 22.7 to 16.7
percentage points; however, there was little change in the probability
levels for Hispanics and Asians.

Inclusion of the HHI interaction terms (Models 4 and 5) demon-
strates that, for firms owned by African Americans and females (but
not Hispanics or Asians), the differentials became more pronounced
as lender market concentration increased. Estimated probabilities of
EverDen2 in concentrated markets for African American firms (HHI =
0.26) were 0.73 compared to 0.47 for businesses owned by White
males.22 While the estimated probabilities of EverDen2 were by
construction higher than the corresponding denial rates observed in
the previous analysis, the difference in the probability levels between
African Americans and White males in each analysis is remarkably sim-
ilar. The difference in the probability of denial (EverDen) is 29 per-
centage points compared to 26 percentage points for EverDen2, sug-
gesting that the estimated effect of market structure was largely insen-
sitive to the selection concerns. Unmet credit needs in concentrated
markets for female-owned firms (HHI = 0.35) were 58.2 percent
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compared to 44.6 percent for firms owned by White males.23 The dif-
ference between estimated denial rates and unmet credit needs for
White male- and female-owned firms was very similar in the two analy-
ses, equaling about 14 percentage points. Further evidence that selec-
tion was invariant to market structure can be seen in the ASIAN inter-
action terms which are statistically insignificant. 

Denied most recent loan (DenMRL)

Our analysis of the disposition of small business owner’s most recent
loan application is summarized in Table 8. Consistent with the results
of the previous section, credit history played an important role in the
ability of small businesses to obtain financing, and in the size of esti-
mated differentials. Model 1, which incorporates 53 control variables,
but omits firm and owner credit history, leads to a large and highly sig-
nificant coefficient for African Americans. Model 1 suggests that
African American denial rates were 32.1 percent compared to 17 per-
cent for White males. The addition of 8 indicators of credit history
reduces the probability of denial for African Americans to 26.2 per-
cent. In all, 5 of the 8 credit history indicators are statistically signifi-
cant at commonly accepted levels of significance. And, as shown in
Model 3, the addition of the Dun and Bradstreet credit score (CRED-
SCR) reduces the probability of denial for African Americans to 25.5
percent, an amount that is still statistically significant at the one per-
cent level, but which is also 6.6 percentage points lower than the
Model 1 estimate. 

The addition of the HHI interaction terms in Model 4 again leads
to some interesting results. The coefficient on AFAM now approaches
zero, and the interaction of African Americans with HHI, though quite
large, is statistically insignificant. The coefficient on the female HHI
interaction term is large and statistically significant at the one percent
level. While female denial rates were similar to those for White males at
the median female HHI (18.7% compared to 17.6%), for firms located
in more concentrated markets (HHI = 0.35) denial rates were 29 per-
cent for females compared with 16 percent for White males.
Surprisingly, the interaction between Asian and HHI is negative and sig-
nificant. Finally, the addition of DENTC (Model 5) does little to damp-
en the magnitude or significance of the race and gender coefficients.24

Interest Rate Analysis (IntRate)

Table 9 summarizes our results for the nominal interest rate the firm
paid on its most recent loan.25 Models 1-3 are robust to the changes in
specification. Interest rates did not vary significantly by demographic
group. Instead, key determinants were current market interest rates,
as embodied in the index of relevant interest rates at the time of the
most recent loan (MRL_INDX), the type of loan that was being



financed (auto loans had lower rates than others), and whether the
loan had a fixed rate (more expensive). Firm attributes that raised
rates include increases in the liability to asset ratio (LIABASST), and
rejection of a loan application in the last three years (EDENALL).
Firms that borrowed more paid lower rates (LNAMTBRR), as did
firms that had checking accounts (CHECKING), while firms that bor-
rowed from sources other than financial institutions paid about a per-
centage point and a half less than others. Inclusion of firm credit his-
tory did reveal some statistically significant effects, but including these
factors had little impact on other coefficient estimates.26

The addition of interaction terms between demographic groups
and lender market concentration has an important impact on our
results (Models 4 and 5). Although the firm and market influences dis-
cussed above remained robust to the change in specification, there is
a dramatic effect on variables tied to market concentration. First, the
size of the coefficient on HHI increases and becomes statistically sig-
nificant. All else equal, firms paid higher interest rates as credit mar-
ket concentration increased. In addition, African Americans and
women paid more than White men, but the rate paid declined as mar-
ket concentration increased. This finding, though unexpected, is con-
sistent with findings reported for women in Cavalluzzo and Cavalluzzo
(1998). Based on coefficients reported for Model 4, African American
small business owners in the most competitive markets (HHI = .0847)
were estimated to pay 1.06 percentage points more than White male
owners, while African American owners in the most concentrated
banking markets (HHI = 0.2245) were predicted to pay 0.44 percent-
age points less than White males.27 In the median African American
market (HHI = 0.1640), rates for African American loans were 21 basis
points higher than those for White males. Predictions for females find
that women paid about a quarter of a percentage point more than
White males in the most competitive markets in which they owned
businesses and almost a full percentage point less in the most concen-
trated banking markets in which they owned businesses.28

The negative coefficients on the HHI interaction terms with
African American- and female-owned businesses is unexpected, and
there are a number of potential explanations for this phenomenon
that we consider. First, it could be the case that though the interaction
terms are negative, the overall effect of competition on interest rates
charged to minority- and female-owned businesses is positive. That is,
it is possible that interest rates for African American- and female-
owned businesses increased with lender market concentration, though
they increased at a lower rate than they did for businesses owned by
White males. However, for this to be the case, the coefficients on the
HHI interaction terms would have had to be smaller in absolute value
than the coefficient on the main effect of HHI. This is clearly not the
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case. A second explanation may come from the fact that in the inter-
est rate analysis, we are only observing successful loan applicants. For
example, African American and female business owners with firms
located in more concentrated banking markets may have left their
local markets and entered more competitive markets in order to
obtain a loan. If that is the case, then what we may be observing is that
those firms, though located in more concentrated markets, obtain
their most recent loan in a relatively more competitive market, and
thus ultimately paid a lower risk-adjusted rate than their counterparts
that obtained their most recent loan in more concentrated markets. 

To test this hypothesis, we examined the extent to which minor-
ity- and female-owned businesses were more likely to leave their local
area to obtain their most recent loan than were businesses owned by
White males. We define the dependent variable LOCAL equal to 1 if
the firm’s latest loan was obtained within 30 miles of the firm’s head-
quarters, zero otherwise, and regressed this variable on (1) the demo-
graphic variables and HHI, and (2) a set of HHI interaction terms to
determine the extent to which lender market concentration motivat-
ed small business owners to seek credit outside their local area.29 While
the evidence did suggest that African Americans and Asians were sta-
tistically more likely to leave their local area than were businesses
owned by White males, there was no evidence to suggest that this like-
lihood increased with market concentration.30 A third explanation is
that the bivariate controls for loan type (line of credit, motor vehicle,
etc.) in our interest rate model do not properly adjust for differences
in prices associated with these different forms of credit. We address
this possibility in Section VI.

Analysis Of Lines Of Credit (Section VI)

Analyses presented in the previous sections found some evidence con-
sistent with Becker’s hypotheses. Lender market concentration
appears to hamper the ability of African American- and female-owned
firms to obtain financing. However, we found no evidence that inter-
est rates increased with concentration. Indeed, the results from Model
4 above indicate that interest rates on loans received by African
American- and female-owned businesses declined with increases in
market concentration. We also found little evidence to suggest that
market concentration motivated borrowers to look to more competi-
tive markets for loans. However, it is possible that inclusion of all loan
types in the interest rate model, without adequately controlling for dif-
ferences in underwriting and pricing policies for each loan type, may
have influenced our estimates. This is a concern for other models as
well as the interest rate model.
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Lines of credit (LOCs) are the dominant credit instrument used
by small businesses, accounting for more than 52 percent of the most
recent loans. In this section, we re-estimate all relevant models restrict-
ing our analyses to lines of credit. The dependent variables we exam-
ine are as follows: whether the firm has a line of credit; whether the
firm applied for a line of credit; whether the firm was denied credit on
its most recent LOC application; and the interest rate paid on lines of
credit.31 Rather than present all five of our specifications for each
dependent variable, we present only Model 3 or Model 4, depending on
whether a Wald test on the set of HHI interaction terms is significant. 

Results

Line of credit results are presented in Table 10. Column one contains
the results from estimating whether a firm has any lines of credit and
includes HHI interaction terms. The coefficients on the Hispanic,
Asian, and female interaction terms are large, negative, and for
females, statistically significant at the five percent level. These results
contrast with those from a previous analysis which found no differ-
ences in the likelihood of having loans due to lender market structure
(see Appendix A). At the 90th HHI percentile for female-owned firms,
we observe that female-owned firms were about 20 percent less likely
to have lines of credit than were firms owned by White males (22 per-
cent versus 28 percent). However, as with all loans, there is no evi-
dence that application rates differed across demographic groups or
lender market structure (Column 2), except for Asian owners.

Column 3 presents denial rates for lines of credit. These results
are similar to those for all types of loans in that denial rates for African
American and female owners, relative to White male owners,
increased with increases in concentration. Moreover, the statistical sig-
nificance for the AFAM*HHI interaction term has greatly increased (p
< 0.01), while the FML*HHI interaction term becomes significant at
the 10 percent level. The coefficient on the AFAM*HHI interaction
term suggests that African Americans located in concentrated markets
(HHI = 0.2807) faced line of credit denial rates equal to 0.50, while
businesses owned by White males faced denial rates equal to 0.14 in
markets with similar levels of lender market competition. 

The results for the interest rate model are presented in Column
4. The adjusted R2  for the line of credit model is 0.32 versus 0.22 in the
original model including all loans, suggesting that the fit of the model
has improved considerably. The interaction terms between female and
African American owners and market structure are no longer signifi-
cant. In addition, the HHI interaction term with African Americans is
now positive (although statistically insignificant). For these groups,
analysis of a single loan type does not lead us to conclude that interest
rates varied by level of competition among lenders. However, when we
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compare interest rates for lines of credit paid by Hispanic-owned
firms, we find that this group paid more as lender market concentra-
tion increased. A one percentage point increase in HHI translates into
an 11.40 basis point increase in the price Hispanics paid for lines of
credit. In the median market for Hispanic-owned firms (HHI =
0.1625), Hispanics paid about the same as firms owned by White
males. In contrast, Hispanic-owned firms located in the 90th percentile
of lender market concentration (HHI = 0.2268) paid 69 basis points
higher on lines of credit than their White male counterparts.

Conclusions (Section VII)

We investigated the sources of differentials in credit market experi-
ences across small business owners from different demographic
groups. Our analyses considered the financial characteristics of each
firm, each firm’s self-reported credit history, an independently tabu-
lated credit risk score, several indicators of each firm’s relationship
with suppliers and financial institutions, firm success at obtaining
credit from suppliers, the education and experience of the principle
owner, the firm’s organizational form, industry, region, and whether
the firm was located in an MSA. These factors were enough to explain
raw differences for one of the credit market experiences we consid-
ered (interest rates paid by firms owned by African American and
White males). In most cases, however, large differences remained.
Furthermore, there was some evidence that the extent of these differ-
ences, particularly for African American- and female-owned firms, var-
ied with lender market concentration. 

Our analysis of applications indicated that, apart from Asians,
there were no differences in application rates across demographic
groups. Asians were less likely to have applied for credit, even after
including a broad set of explanatory variables. However, there is no evi-
dence that the Asian differentials were related to lender market struc-
ture, suggesting that Asians were less likely to desire credit in general.
Results for Asians did not change when we focused on a single credit
instrument, lines of credit rather than a heterogeneous set of loans.
Important factors that were associated with increases in loan
application rates included the use of trade credit, some college education,
the number of firm relationships with financial institutions, the ratio of
liabilities to assets, and firm size, as measured by both the natural log of
assets and employment. In contrast, self-reported credit history variables
played a surprisingly limited role in the decision to apply for credit.

The next component of our analysis examined the extent to
which certain demographic groups refrained from applying for credit
because they believed that their application would have been rejected.
Results indicate that African American and Hispanic owners were
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more likely than White owners to have avoided applying for credit at
least once in the last three years, even after including a broad range of
explanatory variables. But application avoidance did not vary with
lender market concentration. However, female-owned firms were
more likely to have avoided applying for credit as concentration in
lender markets increased. Some firm financial characteristics, firm
and owner self-reported credit history, the Dun and Bradstreet credit
score, and whether a firm was ever denied credit by suppliers (among
other variables) all were associated with a reduction in the propensity
to apply for credit for fear of being turned down.

Our next set of analyses examined denial rates. We began by
focusing on whether firms were denied credit on a loan anytime over
the past three years. Firm and owner self-reported credit history indi-
cators, including whether the owner has declared bankruptcy anytime
within the past seven years, whether the owner had been delinquent on
three or more personal obligations, whether the owner had been delin-
quent on two or more business obligations, and whether there were any
judgments against the firm all contributed to the probability of having
been denied credit. Furthermore, the Dun and Bradstreet credit score,
whether the firm had been denied credit from suppliers, and some
financial characteristics such as firm assets, were all important in deter-
mining a firm’s probability of denial. Despite the role played by these
important explanatory variables, African American-owned firms still
faced substantially higher denial rates than businesses owned by White
males. In an effort to understand better the remaining differential, we
included a set of interaction terms with race, ethnicity, and gender and
lender market structure. Consistent with Becker’s early theories of dis-
crimination, inclusion of these interaction terms uncovered some evi-
dence that African American- and female-owned firms (but not
Hispanic- or Asian-owned firms) were denied credit more frequently as
lender market concentration increased. These results maintained com-
monly accepted levels of statistical significance even after including
additional African American and female interaction terms with a
rural/urban market indicator variable or limiting the sample to
include only those firms with less than $10 million in sales. However,
eliminating rural markets from the sample reduced the coefficient on
the African American (but not the female) HHI interaction term to
below commonly accepted levels of statistical significance. It should be
pointed out though that removing rural markets from the sample
reduced the sample by about 25 percent, eliminated the most concen-
trated markets from the analysis, and reduced our African American
representation by approximately 7 percent.32

We buttressed our ever-denied analysis with a measure of a firm’s
desire to obtain credit. Many of the same factors that played a role in
our initial denial analysis were also important in this second set of
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analyses. In particular, firm and owner credit history, the Dun and
Bradstreet credit score, and whether the firm was ever denied credit
from suppliers were important determinants of a firm’s access to cred-
it markets. Nonetheless, even after including these factors, substantial
differentials across some of the demographic variables remained.
African American- Hispanic- and Asian-owned firms were all less likely
to have their credit desires met relative to firms owned by White males.
Coupled with the results from the applied analysis, which found no
evidence of differences in application rates across African American-
and Hispanic-owned firms, these results are consistent with the pres-
ence of feedback effects as postulated by Arrow (1973). That is, the evi-
dence suggests that application rates for these firms would have been
higher than those of White males, but for these effects. Even so, there
was no evidence that the Hispanic and Asian differentials varied with
lender market concentration. There was some evidence that the dif-
ferentials for African American- and female-owned firms were related
to lender market concentration, however. Coefficients on the interac-
tion terms for these variables were statistically significant at common-
ly accepted levels in both the full sample and in the sample including
only those firms with less than $10 million in sales. But coefficient esti-
mates limiting the sample to just MSAs, MSAs and firms with less than
$10 million in sales, or using a binary HHI in place of our continuous
HHI measure, though positive, were never statistically significant at
commonly accepted levels.

The final element of our denial analyses focused on the firm’s
most recent loan application. Firm and owner credit history, the Dun
and Bradstreet credit score, being denied credit from suppliers, and
some firm financial characteristics played important roles in the prob-
ability of being denied credit on the firm’s most recent loan.
Nevertheless, large differentials between African American- and White
male-owned firms remained. However, in contrast to the previous two
sets of denial analyses, which found some evidence that the African
American differentials were associated with lender market structure,
there was no evidence that this was the case for the most recent loan.
We did find evidence that denial rates on the most recent loan for
female-owned firms varied with lender market structure, however.
Models that included female interacted with HHI were positive and
statistically significant in six of the seven estimations presented for this
indicator of credit market experience. Additional analysis that focused
on a single loan type, lines of credit, also found a positive and signifi-
cant relationship between female denial rates (as well as those for
African Americans) and lender market concentration.

Our study concluded with a look at interest rates paid on a het-
erogeneous set of loans and on one specific type of loan, lines of cred-
it. Raw differentials indicated that only African American males paid
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statistically higher interest rates than White males. Inclusion of the char-
acteristics of the most recent loan eliminated this differential. Other
important factors that influenced the initial nominal interest rate paid
included the prevailing market index rate at the time of the loan, a set
of variables characterizing the type of loan received, the size of the loan,
and whether the interest rate was fixed or floating. In contrast to our set
of denial analyses, information on self-reported credit histories played a
relatively minor role in determining the nominal interest rate paid on
the firm’s most recent loan. But this does not mean that interest rate
paid did not vary with borrower risk characteristics; the Dun and
Bradstreet credit score was statistically related to interest rates paid, with
less risky firms paying lower rates. While there were no differences in
interest rates across demographic groups prior to including the con-
centration interaction terms, inclusion of race, ethnicity, and gender
interaction terms found evidence that African American- and female-
owned firms paid lower rates as lender market concentration increased.
Because this result could be caused by the heterogeneous set of loan
types contained in the data, we conducted a separate analysis of a single
loan type, lines of credit. This analysis found no evidence that African
Americans and females paid less as lender market concentration
increased. However, evidence emerged that Hispanic-owned firms paid
higher interest rates as lender market concentration increased in the
lines of credit analysis.

In sum, we find an important role for many of the factors consid-
ered in our study of differences in the credit market experiences of
small business owners from different demographic groups. In one case,
these factors were enough to explain away raw differences. In other
cases, substantial differences remained. Further analysis indicated, par-
ticularly for African American- and female-owned firms, that some of
these observed differences were related to lender market structure in a
manner consistent with Becker’s early theories of discrimination.

It is difficult to determine whether observed differences in cred-
it market experiences across demographic groups are due to discrim-
ination. We attempted to understand the sources of observed differ-
entials by examining a broad set of firm and owner characteristics,
along with information on the competitiveness of the local banking
market. However, in many of the cases we examined, substantial dif-
ferences remained. We recognize that research of the type presented
here always suffers from limitations of various sorts. Nonetheless, we
believe documenting the existence of differences in credit market
experiences, providing a framework for analyzing those differences,
and identifying potential reasons for the differences is an important
step in increasing our understanding of small business credit markets.
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TABLE 4

Apply: Firm Applied for a Loan or Line of Credit Within the Past Three Years

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE 6

Dependent Variable
FearDen: Firm Did Not Apply, Fearing Denial

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE 7

Dependent Variable
EverDen: Firm Denied Credit Anytime Over the Past Three Years

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE 7B

Dependent Variable
EverDen2: Whether Firms Expressed Credit Needs Anytime Over the Past Three Years

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE 8

Dependent Variable
DenMRL: Firms Denied for Most Recent Loan Application

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE 9

Dependent Variable
IntRate: Interest Rate on Most Recent Loan

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.



222 Competition, Small Business Financing, and Discrimination: 
Evidence From a New Survey

TABLE 10

Lines of Credit
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TABLE 10 (continued)

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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Notes
1 The 1993 NSSBF collected data on six loan types: lines of credit, capital leases,

business mortgages, equipment loans, vehicle loans, and “other” loans. Lines of
credit were the most widely held loan type. About 60 percent of small business-
es reported one or more loans. Approximately 25 percent of small businesses
reported one or more outstanding lines of credit in 1993 and 52 percent of the
most recent loans were lines of credit.

2 For a complete description of the variables included in our model, see Table 3
and Appendix C.

3 Because of potential concerns with the independence of credit quality and
market structure, we examine the relationship between the Dun and Bradstreet
credit score (CREDSCR) and the level of bank competition (HHI). Although
these variables are correlated, the correlation coefficient is only .0567. A regres-
sion model of HHI and CREDSCR predicts that a 100 percentage point increase
in the CREDSCR variable (a change that spans the range of CREDSCR) is asso-
ciated with only a .02132 increase in HHI.

4 From the original total of 4,637 observations, we drop 35 minority businesses that
were owned either by Native Americans or owners of mixed/multiple races, 4 that
reported zero assets and 28 others that were missing data on one of several key
explanatory variables. Eighteen of these observations were missing credit scores.
Additionally, the final sample included 6 firms whose owners were African
American and Hispanic, and 4 firms whose owners were Asian and Hispanic.

5 Standard errors and statistical significance for these statistics are calculated
using 1,000 bootstrap samples. Statistics for minority-female owned businesses
should be interpreted cautiously due to small sample size. Cells containing
fewer than 16 observations are not reported. 

6 A fifth analysis that focuses on loans held is contained in Appendix A.

7 Our denial analyses examine three different dependent variables: 1) whether
the firm has been turned down for credit anytime within the past three years,
2) whether the firm has either been turned down for credit or did not apply for
fear of being turned down, and 3) whether the firm was turned down on its
most recent loan request. Each aspect is discussed, in turn, below.

8 Loan application dates span the 1990-1994 period. Most of the recent loans
were applied for during 1992 and 1993.

9 Though Cavalluzzo and Cavalluzzo (1998) provide an indirect test for feedback
effects.

10 Alternatively, discriminators may, because of fear of detection, simply “raise the
bar” for particular classes of applicants, driving those applicants to other (nondis-
criminatory) lenders. In this case, given risk attributes and market conditions,
interest rate differentials may not be observed across demographic groups.

11 The interest rate models control for, among other things, points and fees paid
to close the loan (POINTS, FEE_AMT), whether the loan was fixed or variable
(FIXED), maturity (INVMAT), term structure (TERMPREM), a small firm risk
premium (BONDSPRD), and the prevailing market interest rate at the time of
the loan (MRL_INDX). In these models, length of relationship (REL_JBNK)
and firm age (LNAGE2) are adjusted to the loan application date. For details,
see Table 3.
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12 HHI is computed based on FDIC summary of deposit data and ranges from one
to 10,000. We rescale this index, placing it on a zero to one scale to ease inter-
pretability. The rescaled mean value of HHI in the banking markets used by
small businesses in our data set is 0.2018, and ranges from 0.0661 to 0.8215 in
MSAs and from 0.1005 to 1.0 in non-metropolitan areas. 

13 The full set of coefficient estimates for Model 4 (full specification) for each
dependent variable is presented in Appendix E.

14 For the applied, denied, and interest rate analyses, length of relationship and
age of firm are adjusted to reflect the value of these variables at the time the
loan application was made.

15 The mean predicted probability that a firm owned by a White male applied for
credit is 35 percent vs. 27 percent for Asian males. Probability estimates are
computed for each observation in the sample, assuming the observation has the
characteristic of interest. In this case, they are computed twice, first assuming
every observation is a firm owned by an Asian male and second assuming every
observation is a firm owned by a White male. Unless otherwise stated, all race
and ethnicity point estimates pertain to males and female point estimates refer
to firms owned by White females.

16 The analysis is also consistent with results reported in Appendix A on the
propensity to have credit.

17 In model 1, the predicted probability of not applying for credit at least once
over the past three years due to fear of denial for African American (Hispanic)
males is 73.36 (60.87) percent vs. 47.98 percent for White males.

18 Robustness checks restricting the sample to firms located in MSAs resulted in
an insignificant coefficient on the AFAM* HHI interaction term. In contrast,
FEMALE interacted with HHI remains consistent for firms located in urban
areas. Urban businesses accounted for about 80 percent of the sample. For
results from sensitivity tests on Model 4, see Appendix B. 

19 The Department of Justice and Federal Reserve System use 0.18 as their indi-
cator of a highly concentrated market in their merger analysis, potentially
rejecting merger applications in situations which create a Herfindahl index
exceeding 0.18. As such, we also provide estimates of the probability of denial
for each demographic group at this level of concentration.

20 And at the Department of Justice cutoff of 0.18, the differences in the proba-
bility of denial were 0.28 vs. 0.50 for White male- and African American-owned
firms, respectively.

21 Note that this information would also have to be correlated with lender market
structure in order for it to have an impact on the results in Model 4.

22 The results for African-American owned businesses varied across the samples
used for sensitivity testing (Appendix B). African American interacted with HHI
became insignificant when the sample was restricted to urban firms. 

23 These HHI levels reflect the 90th percentiles for African American male and
White female-owned firms respectively.

24 Varying the population of small businesses did not change key results.
Coefficients on the interaction between African Americans, females, and HHI
were large, positive, and for females, statistically significant at the one percent
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level. Results using a binary HHI in place of the continuous measure still shared
the same sign on the interaction terms, however, the reported level of signifi-
cance was greatly diminished (see Appendix B for details). 

25 Presented results are based on a weighted least squares regression controlling
for the sampling design of the NSSBF data set. We also estimated a two-stage
Heckman type selection model (1979) with the first stage estimating the prob-
ability of having a loan. The correlation of the residuals between the two equa-
tions was insignificant suggesting the Heckman correction was unnecessary
(Stromsdorfer and Farkas, 1980).

26 A Wald test on the joint significance of the eight credit history variables indi-
cated that the set of variables was statistically insignificant. 

27 Ten percent of African American-owned businesses were in banking markets
with HHI equal to 0.0847 or less. Another 10 percent were located in markets
with commercial bank concentration levels of 0.2245 or more.

28 The behavior of interest rates across markets and demographic group in our
battery of sensitivity tests followed a pattern similar to that in Column 4 of Table
9, but at varying levels of magnitude and statistical significance. Market con-
centration had a statistically positive effect on interest rates charged across all
specifications. While African American- and female-owned businesses paid
more than those owned by White males at high levels of competition, their rates
declined as concentration increased (see Appendix B for details).

29 We estimated these regressions twice, with and without MSA controls.
Coefficients on the interaction terms were insensitive to the MSA controls.

30 We tested the sensitivity of our equation to two alternative definitions of our
dependent variable. In particular, we looked at whether the firm was more like-
ly to stay in its local MSA or county, and the distance between a firm and its
lending institution. None of these alternative specifications indicated that
lender market concentration motivated minority or female owned businesses to
obtain loans outside their local MSA or county, or at a greater distance than the
firm’s headquarters, than businesses owned by White males.

31 EverDen is excluded from the line of credit analyses due to data limitations.

32 Moreover, after removing rural markets (i.e., the most concentrated markets)
from the estimation, evidence that interest rates were statistically related to mar-
ket concentration vanished.

33 We included loans from owners in our series of robustness checks. Reported
results were insensitive to including owner loans in our definition of Loan.

34 Although the Asian coefficient loses significance in Model 4, the Asian effect
remains significant in a joint test of Asian and Asian interacted with the HHI.

35 Though not presented in the tables, we also used a logarithmic specification of
HHI. Results with the natural log of HHI were very similar to the untrans-
formed value of HHI.

36 We test the specification of PROFASST with PROFINT, defined as operating
profits and interest expense relative to total assets, in our robustness checks.
Including interest expense in the numerator of our profit measure controls for
differences in profitability due to differences in capital structure across firms
(Foster, 1986, p 67). Our results were insensitive to this alternative specification.
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37 Where appropriate, we adjust LNAGE to reflect the age of the firm at the par-
ticular event date. For example, in the analyses that focus on the most recent
loan, we define age of the firm at the time of the most recent loan, rather than
the survey date (LNAGE2).

38 The ‘length of relationship’ variables are adjusted to reflect the relationship
length at the time of the particular event, such as the date of the most recent
loan (RELPRIM2). Relationship length is defined on the data set only for finan-
cial institutions. Firms with no relationship with financial institutions were set
to zero and a shift term was included to identify these observations.

39 Because of potential concerns with the independence of credit quality and mar-
ket structure, we examine the relationship between the Dun & Bradstreet cred-
it score (CREDSCR) and the level of bank competition (HHI). Although these
variables are correlated, the correlation coefficient is only .0567. A regression
model of HHI and CREDSCR predicts that a 100 percentage point increase in
the CREDSCR variable (a change that spans the range of CREDSCR) is associ-
ated with only a .02132 increase in HHI.

40 Some, but not all, of the variables in this section are also appropriate for the
denied most recent loan analysis. See Table 8.

41 In practice, many of the variable rate loans were also tied to the prime, making
80 percent of these values the prime rate.

42 Due to the presence of outliers, POINTS and FEE_AMT were Winsorized at the
99th percentile (Andrews, et. al, 1972).

43 Other loan variables related to the most recent loan include J5_ASST, the size
of the firm’s loan request relative to assets to control for the reasonableness of
the request (only for DenMRL analysis), MRL_PRIM to control for whether the
most recent loan was with the firm’s primary institution, and MRL_9394, to con-
trol for whether the loan was granted in either 1993 or 1994.

44 Robustness checks included using an indicator variable for HHI, with both
0.1800 and 0.2300 cut-offs, in addition to the log of HHI.

45 The models use nine industry groups (IND_1-IND_9).

46 We also estimated separate minority female indicators and interactions with
HHI. There was no evidence of separate minority female effects.
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APPENDICES

Appendix A: Loan Analysis

We define Loan equal to one if a firm has at least one loan that was ini-
tiated under current ownership, zero otherwise. Loan includes lines of
credit, capital leases, equipment loans, mortgages, motor vehicle loans
and other loans the firm may have. Loans from owners are excluded.33

Our loan analysis is intended to provide an initial look at the charac-
teristics of firms that hold loans. Differences in the probability of hold-
ing a loan across demographic groups, all else equal, may be attribut-
able to a variety of causes, including differences in preferences for
financial risk that correlate with demographic characteristics, differ-
ences in owner expectations concerning the application process, or
differences in lender willingness to extend credit, among others.

Findings

Table A-1 presents coefficients from a logit model that estimates the
probability that a firm will hold a loan. All else equal, we find no sta-
tistically significant difference in the propensity of female-, Hispanic-,
or African American-owned firms to hold loans relative to firms owned
by White males. Using a ten-percent criterion for statistical signifi-
cance, Asian-owned firms are less likely than others to have loans
(Loan Models 1-3).34 We find no overall effect of market concentration
on the likelihood that small businesses hold loans; “HHI” is statistical-
ly insignificant. Loan Model 4 adds interaction terms between lender
market concentration and the demographic variables. None of the
interaction terms are significant. At this stage of our inquiry, we have
little evidence to suggest that demographic attributes of the borrower
limit access to credit. 

Financial attributes that are positively associated with the likeli-
hood that a firm will hold a loan include the level of assets, the level
of employment, and the ratio of liabilities to assets. Among credit his-
tory variables, only firms with three or more delinquencies on business
obligations in excess of 60 days is statistically associated with loan hold-
ings. The addition of the Dun and Bradstreet credit score has no inde-
pendent influence on the propensity that a firm will hold a loan.
Likewise, having been denied trade credit has no independent influ-
ence on the propensity to hold a loan. 
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TABLE A-1

Dependent Variable
Loan: Firm Has Loans

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.



Appendix B: Sensitivity Tests

In addition to the models described in the main text, we test the sen-
sitivity of our results to inclusion of particular segments of the popu-
lation in our sample. We present estimates of both Model 3 (without
herf-demographic interactions) and Model 4 (the full specification)
using several different criteria for sample selection. Using the full data
set as a benchmark, we first exclude firms with over $10 million dollars
in assets. One reason for this selection criterion is that while the
NSSBF classifies small firms as those with fewer than 500 employees,
our discussions with banks indicate that they consider firms with over
$10 million in sales to be medium sized firms. As a result, these firms
may face different benchmarks for credit approval than smaller firms.
In addition, larger firms tend to have multiple owners, and these own-
ers needn’t be from the same demographic group. Finally, few minor-
ity- or female-owned firms in our sample have over $10 million dollars
in sales. While this selection criterion reduces sample size by almost 10
percent, most of the omitted firms are owned by White males.

A second subsample considers only those firms that have their
headquarters in a MSA. A drawback of this subsample is that it
excludes all of the firms that operate in markets with commercial bank
monopolies (i.e., those rural counties that have only one commercial
bank). Although this exclusion weakens our ability to draw strong con-
clusions from our test for heightened levels of prejudicial discrimina-
tion in concentrated markets, this sample presents an interesting
opportunity as well. Since lenders who operate in non-metropolitan
areas are likely to be smaller, these institutions may provide managers
with more freedom to exercise independent (and possibly discrimina-
tory) rules or preferences in lending. In contrast, banks located in
MSA’s may be guided by more centralized (and presumably more
objective) lending rules. 

Our third subsample incorporates both of the criteria described
above. A fourth set of results returns to the full sample, but uses a bina-
ry specification for HHI, where values of HHI equal to or greater than
0.18 are considered concentrated and set equal to one.35 Our fifth set
of results is based on the full unweighted sample. Unlike our previous
analyses, which make use of weights that adjust for the stratified design
of the survey, these results reflect the actual composition of firms in
the sample. Predictions derived from this model are appropriate for
the sample, but they cannot be generalized to the full population of
small businesses.

Findings

This section explores the sensitivity of reported results to inclusion of
specific segments of the population.
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Ever Denied (EverDen)

Excluding firms with over $10 million dollars in sales, though reduc-
ing the sample by about 10%, did little to reduce the magnitude or sig-
nificance of the race and gender coefficients, or the coefficients and
their interaction with market concentration. Indeed, the significance
of the coefficients of the interaction terms was actually greater in
almost every case. In contrast, excluding firms located in non-metro-
politan statistical areas did reduce the significance of the African
American interaction term below commonly accepted levels of signifi-
cance, though the signs of the coefficients were unaffected. However,
the female interaction term (FML*HHI) remained significant.
Eliminating firms with over $10 million in sales from the MSA sub-
population did little to alter the demographic coefficients or their sig-
nificance levels relative to the full MSA sample.

The unweighted regression results are also fairly similar to the
weighted results. However, many of the coefficients are larger and
have higher levels of significance. For example in Models 1-3 (not
shown in table), the coefficients on African American and Asian are
always larger than in the weighted estimation, and the Asian coeffi-
cient is significant at the one percent level in every case. Regarding the
HHI interaction terms (Model 4), while the gender interaction is still
positive and significant at the one percent level, the African American
interaction, though still large and positive, is now insignificant. 

Credit Needs (EverDen2)

Asian-owned firms are more likely to be credit constrained than are
firms owned by White males. This result is statistically significant at
commonly accepted levels of significance in all five sample specifica-
tions. African American- and female-owned firms are more likely to be
credit constrained as lender market concentration increases. The coef-
ficients on the African American and female interaction terms
(AFAM*HHI and FML*HHI) are large and positive across all sample
specifications and are statistically significant in the sample restricted to
businesses under $10 million in sales. African American interaction
terms are not significant in the other robustness checks. The female
interaction terms are significant in all but the binary HHI specification.

Denied Most Recent Loan (DenMRL)

We present additional sensitivity tests for the DenMRL analysis in
Table B-3. Coefficients on the interaction between African Americans,
females, and HHI are large, positive and for females, statistically sig-
nificant at the one-percent level. Results using a binary HHI in place
of the continuous measure still share the same sign on the interaction
terms, however the reported level of significance is greatly diminished.
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Unweighted results (Column 5), support findings reported in
Columns 1-3 and Table 8.

Interest Rates (IntRate)

The behavior of interest rates across markets and demographic group
in our battery of sensitivity tests (Table B-4) follows a pattern similar to
that in Column 4 of Table 9, but at varying levels of magnitude and sta-
tistical significance. Market concentration has a statistically positive
effect on interest rates charged across all specifications except those
restricted to businesses located in MSAs. While African American- and
female-owned businesses pay more than those owned by White males
at high levels of competition, their rates decline significantly as con-
centration increases.
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TABLE B-1: MODEL 3

Dependent Variable
EverDen: Firm Denied Credit Anytime Over the Past Three Years—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-1: MODEL 4

Dependent Variable
EverDen: Firm Denied Credit Anytime Over the Past Three Years—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-2: MODEL 3

Dependent Variable
EverDen2: Whether Firms Faced Credit Constraints Anytime Over the Past Three Years—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-2: MODEL 4

Dependent Variable
EverDen2: Whether Firms Faced Credit Constraints Anytime Over the Past Three Years—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-3: MODEL 3

Dependent Variable
DenMRL: Firm Denied for Most Recent Loan Application—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-3: MODEL 4

Dependent Variable
DenMRL: Firm Denied for Most Recent Loan Application—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-4: MODEL 3

Dependent Variable
IntRate: Interest on Most Recent Loan—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.
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TABLE B-4: MODEL 4

Dependent Variable
IntRate: Interest on Most Recent Loan—Robustness Checks

Key: ***Significance at the .01 level; **Significance at the .05 level;
and *Significance at the .10 level.



Appendix C: Statistical Controls

Firm Characteristics:

Financial Indicators of Firm Risk

According to Foster (1986), financial indicators of firm risk are espe-
cially important in the loan granting decision. Gibson (1983) surveys
lending institutions and finds that the debt-to-asset ratio is one of the
most prevalent ratios that banks use to evaluate firm risk. We include
LIABASST, the ratio of debt to total assets, in each of our analyses. 

Firm Profits

Profit controls for a firm’s ability to generate internal funds and its
demand for external funds, in addition to firm specific risk. As such,
Myers and Majluf (1984) and Munnell et al. (1996), suggest that prof-
its play a key role in the credit process. We include PROFASST, the
ratio of operating profits to total assets in each aspect of our analysis
and SALEASST, the ratio of sales to total assets.36

Firm Size

A number of theories (e.g., Jovanovic, 1982) and empirical studies (e.g.,
Evans, 1987) suggest that firm behavior changes with firm size. We use
the log of the firm’s total assets (LNASSET) and the log of the number
of full time equivalent employees (LNTOTEMP) to measure firm size.

Firm Age

Foster (1986) argues that information about the client can be critical
in assessing the probability of default on a loan. The age of a firm can
act as a proxy for the amount of information available on the firm, and
thus the ability to evaluate a firm’s credit history, a factor stressed by
creditors (Munnell et al., 1996). In addition, Dennis, Dunkelberg, and
Van Hulle (1988) find that young firms tend to pay higher interest
rates on loans than other firms. We include the natural log of firm age
(LNAGE, LNAGE2) in years in each aspect of our analysis.37

Banking Relationships

Strong relationships between banks and small businesses have been
shown to increase the availability of funds and reduce the cost of cap-
ital to small businesses (Petersen and Rajan, 1994; Berger and Udell,
1995). These relationships also provide banks with relatively easy
access to information on the credit history of the firm. Because rela-
tionship lending has been shown to be an important characteristic in
small business lending, it is possible that differences in behavior across
demographic groups are attributable to differences in relationships.
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We include the length of the relationship with the firm’s primary lend-
ing institution (REL_PRIM) along with the number of institutions that
the firm uses (SOURCES) to control for cross-sectional differences in
the strength of these relationships. For the denial and interest rate mod-
els, we use the length of the relationship with the lender for the most
recent loan (REL_JBNK) and the number of distinct lending sources
that the firm uses (LEND_SRC) to measure relationship strength with
the creditor.38 Finally, we include indicator variables on whether the firm
had any checking (CHECKING) or savings (SAVING) accounts. 

Relationships With Suppliers

A firm’s relationship with its suppliers helps to characterize its demand
for credit and may provide information about a firm’s credit worthiness
to banks (Petersen and Rajan, 1994). We include whether the firm uses
trade credit (TCUSE). We also make cautious use of DENTC, which
equals one if a firm has been denied trade credit in the last three years,
and zero otherwise. This variable can act as a signal to lenders that a
firm may face serious cash-flow problems. The variable also has the abil-
ity to capture economically relevant information that may be observed
both by suppliers and lenders, but is unavailable to researchers. But
because the variable is not a direct measure of firm performance, it
may also reflect discriminatory treatment on the part of suppliers.
Moreover, to the extent that suppliers and lending institutions consid-
er many of the same fundamental factors in their assessment of the
credit worthiness of firms, DENTC undercuts our ability to get a precise
measure of the influence of these underlying factors on firm experi-
ences in credit markets. Because of the ambiguous role played by this
variable, we estimate our equations with and without this variable. 

Owner Characteristics:

We control for a variety of owner characteristics including the per-
centage of ownership of the principal owner (OWNSHR), the years of
managerial experience of the owner (EXPER), the education level of
the owner (NOT_HS, COLLEGE), where NOT_HS indicates that the
owner does not hold a high school degree and COLLEGE indicates
that the owner has at least some college credit. In addition, we include
a control variable (MANAGE) that we set equal to one if the firm is
owner-managed, zero otherwise. 

Credit History:

Self Reported Information

A firm’s credit history may be the most important indicator of firm risk
(Foster, 1986; Munnell et al., 1996). NSSBF provides us with multiple
measures of firm credit history, none of which have been available to
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past researchers. These variables are of particular interest because
they are commonly used in credit-scoring models. BANKRUPT is an
indicator variable that is set equal to one if the firm or its principal
owner declared bankruptcy within the past seven years, and zero oth-
erwise. A set of 6 indicator variables, PDELINQ1-3, BDELINQ1-3 are
set equal to one if the principal owner (firm) has been delinquent on
one, two, or three or more personal (business) obligations in excess of
60 days within the past three years. We also include the variable JUDG-
MENT, equal to one if there have been any judgements rendered
against the principal owner within the past three years.

External Information

We supplement the NSSBF with credit scores from Dun and
Bradstreet. D&B provides credit scores and evaluations on privately
held companies in much the same way that Standard and Poor’s or
Moody’s provide credit ratings on publicly held corporations. Banks
can purchase this information from Dun & Bradstreet to augment or
verify information on loan applications. (Firms also may be aware of
their D&B credit score). CREDSCR is an overall evaluation of the
firm’s credit worthiness that ranges from zero to one hundred (one
hundred being the best) at year-end 1993.39 Because this is a construct-
ed variable that likely considers many of the firm attributes and credit
history information already contained in our model, we estimate equa-
tions with and without this variable. This approach allows us to observe
the full effect of the underlying factors that influence credit market
experiences.

Loan Characteristics:

We expect interest rates to be sensitive to market conditions at the time
of the loan and the characteristics of the loan.40 MRL_INDX is equal to
the prime rate at the time of issue of the loan for fixed rate loans, or
the rate of the appropriate index for variable rate loans.41 POINTS is
the number of percentage points the firm had to pay to close the loan.
FEE_AMT is the ratio of fees to the amount borrowed.42 FIXED equals
one if the interest rate is fixed, zero otherwise. TERMPREM is defined
as the yield on a government bond with a maturity similar to the firm’s
loan, minus the treasury bill yield (Petersen and Rajan, 1994). INVMAT
is the inverse of the maturity of the loan (in months). LNAMTBRR is
the natural log of the amount borrowed; it controls for the size of the
loan. BONDSPRD is a small firm premium defined as the difference
between the yield on Moody’s corporate bonds rated BAA and the yield
on ten year government bonds at the time of the loan (Petersen and
Rajan, 1994). FIN_JBNK equals one if the most recent loan came
from any financial institution, zero otherwise. GUAR equals one if the
firm was required to have a personal guaranty, cosigner, or other
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guarantor for the most recent loan. Two indicator variables control
for a requirement for business (BCOL) or personal (PCOL) collateral.
Finally, we include a set of controls for type of loan, including line of
credit, lease, mortgage, motor vehicle, or other, with equipment loans
acting as the omitted loan type.43

Market Characteristics:

Because small businesses tend to do their banking locally rather than
nationally, we are able to use cross-sectional data to compare lending
practices across banking markets. We supplement the NSSBF data set
with the Herfindahl-Hirschman Index (HHI) for each county or met-
ropolitan statistical area in which the firm’s headquarters is located.
The measure is computed based on June 1993 FDIC summary of
deposit data and ranges from one to 10,000.44 We rescale this index,
placing it on a zero to one scale to ease interpretability. The rescaled
mean value of HHI in the banking markets used by small businesses in
our data set is 0.2018, and ranges from 0.0661 to 0.8215 in MSAs and
from 0.1005 to 1 in non-metropolitan areas. We also control for MSA
and rural counties.

Other Controls:

In addition, we control for industry specific differences,45 organization-
al form (PROP, PARTNER, SCORP, CCORP, FRANCHIS; see Cavalluzzo
and Geczy, 1998), area of sales (D6_SAME, D6_REG, D6_NATN, and
D6_OUTSD), and regional differences (REGION2-REGION9).

Minority and Gender:

After controlling for relevant economic factors, the analyses control
for race (AFAM and ASIAN), ethnicity (HISPAN), gender (FEMALE),
and the interaction of each with commercial bank concentration
(AFAM*HHI, ASN*HHI, HISP*HHI, FML*HHI).46 Implicit in the
model specification is the comparison to businesses owned by White
males.
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Estimated Coefficients for Model 4 of Main Models
Apply: Firm Applied for a Loan or Line of Credit Within the Past Three Years—Model 4-a
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FearDen: Firm Did Not Apply, Fearing Denial—Model 4-b
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EverDen: Firm Denied Credit Anytime Over the Past Three Years—Model 4-c
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EverDen2: Whether Firms Expressed Credit Needs Anytime Over the Past Three Years—Model 4-d
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DenMRL: Firm Denied for Most Recent Loan Application—Model 4-e
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DenMRL: Firm Denied for Most Recent Loan Application—Model 4-e (continued)
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IntRate: Interest Rate on Most Recent Loan—Model 4-f
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IntRate: Interest Rate on Most Recent Loan—Model 4-f (continued)
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Estimated Coefficient for Line of Credit Analysis
HaveLOC: Firm Has a Line of Credit—Model 4-g
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ApplyLOC: Firm Applied for a Line of Credit Within the Past Three Years—Model 4-h
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DenLOC: Firm Denied for Most Recent Line of Credit Application—Model 4-i



Ken Cavalluzzo, Linda Cavalluzzo, and John Wolken 263

RateLOC: Interest Rate on Most Recent Line of Credit—Model 4-j
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RateLOC: Interest Rate on Most Recent Line of Credit—Model 4-j (continued)
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Estimated Coefficients for Loan Analysis—Model 4
Loan: Firm Has Loans—Model 4-k
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Estimated Coefficients for Loan Analysis—Model 4
Loan: Firm Has Loans—Model 4-k (continued)



AVAILABLE EVIDENCE INDICATES THAT
BLACK-OWNED FIRMS ARE OFTEN
DENIED EQUAL ACCESS TO CREDIT

Discussion Comments
Timothy Bates
Wayne State University

Introduction

In 1992, the Roper Organization polled 472 Black-business owners
nationwide to gauge how they viewed their own firms, as well as Black
businesses generally. Asked why there were so few Black-owned firms
in the nation, 84 percent responded that “Black-owned businesses are
impeded by a lack of access to financing” (Carlson, 1992, R 16).

The fact that Black-owned firms have less access to financing
than Whites is well established and not controversial (Pierce, 1947;
Bates, 1973; Bates, 1991; Cavalluzzo and Cavalluzzo, 1998). The inter-
esting issue is whether Black-owned firms possessing identical firm and
owner traits (other than race) have less access to credit than their twin
White-owned firms. An impressive and growing body of evidence,
including the conference papers by Cavalluzzo et al., (1999);
Blanchflower et al., (1998); and Bostic and Lampani (1999), power-
fully suggests that the answer is “yes.”

The conclusions of individual studies of Black/White loan access
disparities are not decisive because each of the relevant studies of
small business borrowing has its own peculiarities, rooted in differing
methodologies and data bases that imperfectly represent the broader
small business universe. The findings of the studies gain credibility col-
lectively because 1) they were conducted at different points in time,
2) they utilized data bases from widely varying sources, and, 3) despite
their methodological differences, extremely consistent findings demon-
strate large Black-White gaps in access to small business financing.

Faced with the totality of evidence, the obvious and non-contro-
versial conclusion to be drawn is that Black-business borrowers have
less access to credit than White firms with identical owner and business
traits. Yet the important task of pinning down the sources of this
apparent discriminatory access presents us with a research agenda that
needs to be spelled out concretely. Furthermore, it is quite possible for
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credible scholars to question whether discrimination has been indis-
putably demonstrated because the research agenda indeed is far from
completion. The underlying data bases examined by researchers
studying lending discrimination are not perfect. Absent the very large
Black/White financing gaps repeatedly found in existing studies, the
conclusion that data base improvements alone might be sufficient to
demonstrate equal access to small business credit would be reason-
able. But survey data will never give us perfect data, nor will prevailing
research methodology permit all interested parties to reach complete
agreement on the precise nature and magnitude of Black/White cred-
it access issues. Disagreement will remain, but that is not important.
What is important is that sufficient evidence of differential
Black/White access to borrowing exists so that we can all agree upon
the necessity of pinning down the nature of the processes that are pro-
ducing this result. Those who would choose to ignore the prevailing
evidence, dismissing discrimination because it is “unproven,” are
choosing to sanction profoundly unequal outcomes in small business
credit availability. Ignoring the issue is no longer a reasonable option
for a society committed to open, fair access to opportunities.

The New Evidence: Its Strengths and Weaknesses

Papers on access to credit for minority-owned business that were pre-
sented at the Federal Reserve System’s March 1999 conference,
Business Access to Credit and Capital, all utilize the same primary data
base—the 1993 National Survey of Small Business Finances (NSSBF).
The NSSBF, designed and overseen by the Board of Governors of the
Federal Reserve System (the Board) and the U.S. Small Business
Administration (SBA), was constructed by surveying 4,637 firms hav-
ing less than 500 employees. Among these firms, analyses of credit
access focused upon those that had sought loans (just over 2,000
firms) in the previous three years.

Common findings across the three studies that utilized the 1993
NSSBF data—Blanchflower et al. (1998); Cavalluzzo et al. (1999); and
Bostic and Lampani (1999)—are twofold. First, financial institutions
are extraordinarily important sources of credit for small businesses,
accounting for the vast majority of debt financing flowing to small
firms, whether minority or majority owned. Second, Black-owned firms
have significantly less access to that debt financing than White-owned
firms: “Businesses owned by African Americans were over two-and one-
half times as likely to be denied credit on their most recent loan
request than were businesses owned by White males” (Cavalluzzo et al.
1999, p.15). The key question is “why”?

All of the NSSBF-based studies agree that Black loan applicants
were riskier, as a group, than the White firms: on average, they were
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smaller and younger firms, and they reported higher incidences of weak
business and owner personal credit histories. The Black loan applicants,
furthermore, were more likely to have declared bankruptcy in the past,
relative to Whites, and judgements had been rendered against the prin-
ciple owner with greater frequency. Comparative loan denial rates—
26.9 percent for Whites versus 65.9 percent for Blacks—may simply be a
reflection of credit worthiness: the fact that Black-business applicants
collectively are less creditworthy than Whites is not in dispute.

All of the NSSBF-based studies then proceed to control statisti-
cally for differences in traits of business owners, their firms, and the
environments in which they operate: well over 100 control variables
are utilized. In the numerous, creative statistical models that are intro-
duced to explain denial of loan applications, one constant finding is
that being Black, other things equal, is associated with having one’s
loan application rejected.

From the starting point of a 65.9 percent Black loan denial rate,
for example, Blanchflower et al. (1998), like the other studies, find
that the very high denial rate can be partially explained by the weaker
credit histories of the generally smaller and younger Black firms. After
including their “extensive list of control variables,” Blanchflower et al.
conclude that Black loan applicants “are still about 25 percentage
points more likely to have their applications denied compared with
White-owned firms” (1998, p.11).

The empirical findings of the Cavalluzzo and the Bostic,
Lampani studies add their own distinctive and imaginative twists but
their statistical findings broadly confirm Blanchflower: credit history,
firm and owner traits notwithstanding, being Black is strongly linked
to business loan application rejection. Bostic and Lampani’s variable
definition list (Table 1) documents the range of factors that they have
explored in their attempt to explain loan denial patterns: 29 business
characteristics, 15 owner traits, 20 most recent loan application char-
acteristics, and, finally 53 banking market and local geographic char-
acteristics (1999).

In their logistic regression analyses of likelihood of approval
using all most recent loan applicants, Bostic and Lampani (1999) find
that Blacks are only 45.4 percent as likely as Whites to have their appli-
cations approved; this is the approval differential remaining after con-
trolling statistically for owner traits, business characteristics, broad
geographic traits, banking market traits, and the specific nature of the
loan application, including the history of the relationship of the appli-
cant to the institution evaluating the loan. Bostic and Lampani then
add another twist, thus defining their particular contribution: “our
results show that the economic and demographic characteristics of a
firm’s local geography should be considered if a more accurate quanti-
fication of these racial disparities and understanding of their
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underlying sources is desired.” In brief, they add still more variables to
their statistical analysis of loan approval. When they add these addi-
tional local geography traits, their findings indicate that Black firms
are 56.3 percent as likely as Whites to have their loan applications
approved. This wide differential is actually larger than the Black/White
approval differential identified by the Blanchflower study.

What Do We Make of These Findings?

The findings of disproportionate loan denial among Black business
applicants, based upon the 1993 NSSBF data base, simply reinforce
conclusions of earlier studies. Ando (1988), using SBA survey data,
found the same pattern of Black business loan denial that was report-
ed by Blanchflower et al. (1998) and the other papers discussed above.
Black borrowers were much less likely than Whites to have their busi-
ness loan applications approved; Ando (1988) demonstrated more
than a decade ago that the approval rate differentials persisted when
various measures of business (and owner) credit risk were added to
the econometric analysis. Ando looked solely at business loans.

My study of business startup financing revealed that Blacks are
more likely than Whites to finance business formation with forms of
consumer credit—home equity loans, credit cards, and the like (Bates,
1997b). Getter’s recent study of consumer lending, utilizing the
Federal Reserve Board’s 1995 Survey of Consumer Finances, suggests
that Blacks and Hispanics are nearly twice as likely as Whites to have
their credit applications rejected by banks. Getter then introduced
controls for applicant income, net worth, credit history, age, current
monthly debt payment obligations, self-employment status, and vari-
ous other factors; Blacks and Hispanics, other factors constant, were
more likely to be turned down than Whites (1998). Of greatest rele-
vance to this study, Getter found that self-employed Black and
Hispanic loan applicants were more likely to be turned down than
other Blacks and Hispanics. Among Whites, disproportionate rejec-
tion of self-employed applicants was not observed.

Once approved, the next issue is loan terms. I used
Characteristics of Business Owners (CBO) data from the U.S. Bureau
of the Census to investigate financial institution loan amounts
received by small business startups, looking first at firms active in 1982
and, secondly, at firms active in 1987 (Bates, 1990; Bates, 1991; Bates,
1997a). Irrespective of the year or the precise business subset under
consideration , several patterns recur constantly: 1) the average White
loan recipient borrows over twice as much as the Black business start-
up; 2) the average White loan recipient more effectively leverages
his/her equity. Among firms nationwide and active in 1987, for exam-
ple, the mean debt/equity ratios for White and Black business startups
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tapping financial institution credit were 2.99 and 2.38 respectively.
Controlling for borrower demographic traits, borrower human capi-
tal, firm traits, borrower equity investment in the firm, and other fac-
tors, Blacks were found to receive smaller loan amounts than Whites
having identical measured traits (Bates, 1991; Bates, 1997b).

The findings of the individual studies discussed throughout this
paper are reinforced by the broad consistency of empirical results
across studies. While it is difficult to infer probable discrimination
against Black business borrowers based upon any individual study, it
becomes difficult not to infer discrimination when a variety of studies
conducted in different years, based upon different data bases, employ-
ing various methodologies, all produce consistent empirical evidence
of Black loan applicant disadvantage.

The totality of the evidence points toward discriminatory treat-
ment of Black business borrowers, as Blanchflower et al. (1998) note,
not only because the normal tests of regression coefficient statistical
significance are consistent with the hypothesis of discrimination. In
addition, “the magnitude of the racial difference in small business loan
approval rates is substantial, even after controlling for observed dif-
ferences in credit-worthiness, and considerably larger than that found
in the analysis of discrimination in mortgage markets” (Blanchflower,
et al. 1998, p.23). Yet Bostic and Lampani (1999) are clearly unwilling
to draw inferences of discriminatory treatment, even though their
econometric analyses of loan approval produce the same “large and
statistically significant Black/White difference” (p. 16) as the other stud-
ies of loan approval and denial.

Suggesting that no survey of loan applicants is ever likely to demon-
strate discrimination, quite irrespective of its empirical content, Bostic
and Lampani conclude that “drawing firm conclusions about the sources
of differences in the credit market experiences of small businesses with
owners of different races is difficult” (1999, p.17). Their implication is
that we can never be sure that we have collected all of the relevant infor-
mation: “missing variables may be relevant to a potential lender...”(p.16).

The 1993 NSSBF data base is certainly capable of being
improved, but the notion that every possible variable that could con-
ceivably be of interest to potential lenders has to be included in one’s
data base is profoundly incorrect. Consider, for example, the 53 bank-
ing market and local geographic characteristics that were analyzed in
the Bostic, Lampani study. These include such factors as neighbor-
hood median household income, poverty rate, unemployment rate,
home values, and so forth. Claiming that business location in a healthy
local market encourages banks to approve loans, Bostic and Lampani
state that “lenders are concerned about local conditions when evalu-
ating firm loan applications” (1999, p.15). This seems plausible,
although hardly in the spirit of the community reinvestment act.
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Yet there are important reasons why Bostic and Lampani gain lit-
tle, if any, insight into loan approval dynamics when they add dozens
geographic characteristics to their empirical analysis. Simply stated,
the impacts of such factors have already been embodied in the balance
sheets, income statements, and credit histories of small businesses that
are beyond their startup phase of operations. Indeed, if firm location
in a poor neighborhood creates a net disadvantage, then that net dis-
advantage will manifest itself as reduced sales revenues or increased
operating costs, or both. Reduced sales and, or increased costs rooted
in locational disadvantages, in turn, will be reflected in the net income
statement of the applicable small business, in the form of reduced
profits. Over time a reduced profit flow will reshape the firm’s balance
sheet, hurting factors like liquidity and net worth, relative to firms not
suffering from locational disadvantages (Bates, 1973). Such factors as
reduced profits and liquidity, in turn, are likely to impact negatively
upon a firm’s credit rating if they persist, because they are a concrete
reflection of the firm’s capacity to pay its bills on a timely basis. The
credit history, balance sheet, and profit/loss statement of a small busi-
ness, in fact, are more likely to reflect accurately the operating milieu
of the firm than the various geographic factors that Bostic and
Lampani have introduced. They are simply trying to measure the
impact of factors that have already been captured by the operating
statements and credit history of established, ongoing firms. That is
why banks focus upon these factors, not neighborhood poverty rates,
when they evaluate loan applications from small businesses.

Identifying the Processes that Handicap Black Business Access to Credit

Access to financing for small businesses generally, as well as possible
barriers disproportionately impacting Black loan applicants, are best
investigated in the context where they are most relevant. Some firms
need financing more than others. At the points of firm formation and
early growth, for example, businesses in capital-intensive fields have a
particularly acute need to have access to financial capital (Bates,
1997a). As firms mature, establishment of an operational track record
eases capital access constraints for the viable small businesses.

Black-owned businesses, on average, begin operations with less
than half the capitalization of White-owned firms (Bates, 1997a). The
gap is even wider in capital-intensive industries. The two most capital-
intensive lines of small business are manufacturing and wholesaling.
Among young firms operating nationwide in 1987 in these fields, aver-
age startup capitalization (debt and equity) was $37,571 and $92,935,
respectively, for the Black- and White-owned businesses; correspon-
ding means for leverage (debt divided by equity) were 0.96 and 1.41
respectively (Bates, 1999). Low startup capitalization results in stunted
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firms in fields like manufacturing, and the predictable consequence is
higher rates of business closure for Black owners, relative to Whites
(Bates, 1991; Bates, 1997a).

Instead of concentrating upon the younger small firms most vul-
nerable to restricted capital accessibility, the 1993 NSSBF data ana-
lyzed by Blanchflower et al. (1998) and others focuses disproportion-
ately upon loan accessibility for the older, more established small
firms. Among the firms in the NSSBF data base, 4.1 percent had been
in operation for less than three years; 14.5 percent were less than five
years old (Blanchflower et al. 1998). Indeed, the median age for these
4,637 NSSBF firms was 14.3 years (Cavalluzzo et al. 1999). Nationwide,
the median age for all minority-owned firms is five to six years (five
years for Asians and Hispanics, six years for Blacks), according to
Census Bureau data.

Many of the Black-owned businesses most vulnerable to loan
access difficulties were dead and gone before they were sufficiently
mature to be likely candidates for inclusion in the NSSBF data base.
Among the young firms actually appearing in the NSSBF data,
Blanchflower et al. (1998) found that they were much more likely to
have their loan applications denied, other factors constant, than older
firms. The NSSBF, in brief, simply is not an appropriate data base for
investigating the problems of the types of small businesses that are
most vulnerable to credit access constraints. An appropriate data base
would oversample the younger firms in operation for less than five
years, not the older, more established small businesses.

In addition to creating a data base in which small business cred-
it access could be investigated in the context where barriers to credit
are most applicable, an improved data base needs to be applicant ori-
ented. Applicant acceptance and rejection are best investigated by
studying traits of businesses at the point when their loan applications
are submitted. The NSSBF data, in contrast, mix loan proceeds into
the business traits recorded for successful loan applicants. It is there-
fore impossible to sort out what the traits of loan applicants really were
at the point of loan application. Firms in the NSSBF data in many
instances received loans several years before the point of data collec-
tion. Thus, a firm’s most recent loan application could have been
funded in 1991. The loan proceeds, at the time of NSSBF survey data
collection, would have been absorbed into the firm for several years,
impacting a wide range of firm traits, such as profitability, liquidity,
and credit rating. Yet this firm is treated no differently than one
denied a loan when loan approval is modeled econometrically. This
detracts from the validity of the econometric findings reported by
Blanchflower et al. (1998), Cavalluzzo et al. (1999) and Bostic and
Lampani (1999). All of these studies call for additional research on
small business borrowing. Such additional research would be
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particularly valuable if it could be undertaken utilizing small business
data that are appropriate for studying the issues at hand.

Improved survey data are only one of the promising approaches
available for furthering our understanding of the barriers facing
Black-owned firms seeking financing. Carefully designed audit studies
have been utilized, to date, largely to measure differential treatment of
minorities seeking jobs and housing (Fix and Struyk, 1993). Auditing
for discrimination should be tried out to expand our understanding of
the barriers facing minorities, particularly Black Americans, seeking to
borrow money to create and expand small businesses. Existing studies
provide guidance about how to structure a pilot study of small business
borrowing, and our knowledge to date suggests that measurement of
discrimination in business finance would be a feasible undertaking.
Drawing upon the findings of pilot studies using testers to investigate
discrimination in home mortgage lending, it will be necessary first to
test for discrimination at the pre-application stage (Galster, 1993).
Small-business borrowers are most commonly seeking either term
loans or lines of credit when they inquire about bank loan availability.
At this pre-application state of inquiry, a potential borrower may be
steered to a government guarantee form of loan (most commonly a
term loan carrying a default guarantee issued by the SBA), a regular
business loan, or a form of consumer credit. Minority business bor-
rowers disproportionately utilize SBA loans (Bates, 1984) and con-
sumer credit (Bates, 1997b) to finance small businesses. Alternatively,
borrowing in any form may be discouraged and this may be more
prominent among minority than White borrowers (Galster, 1993).

A pilot study that looked solely at Black/White potential bor-
rower treatment at the pre-application stage of small business lending
would be appropriate. Moving on to the actual process of filing loan
applications would perhaps be feasible, but pragmatic design of such
an audit study would require the insights from the results of a study of
the pre-application process. If actual loan applications were to be filed
by paired testers in a future audit study, then the ensuing analysis
would focus upon differential Black/White treatment in loan approval
and, for approved loans, loan amount (dollar amount), loan interest
rate, loan maturity (in months), type of loan, and collateral require-
ments. Findings to date indicate that Black business borrowers receive
less favorable treatment than Whites possessing identical measured
traits. Yet, these findings tell us very little about how the loan applica-
tion and approval processes differ for White and Black business bor-
rowers, and they are too broad to guide enforcement efforts seeking
to reduce Black/White differentials rooted in discriminatory treat-
ment. Audit studies are needed to fine-tune our understanding of
bank small-business lending practices.
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ACCESS TO CREDIT FOR
MINORITY-OWNED BUSINESSES

Discussion Comments
Robert B. Avery
Board of Governors of the Federal Reserve System

The subject matter of this session concerns an important and socially
charged issue: the access to credit for minority- and women-owned
small businesses. The fact that all the papers in this session use the
same data set reflects the paucity of hard information in this area.
This, coupled with the social importance of the subject matter, places
an extra burden of responsibility on the authors to be open about
their process and measured in their conclusions. It is important to let
the data speak. The authors must take particular care to separate their
reporting of the data from their personal views and speculation about
things that the data cannot resolve.

Unfortunately, in my view, not enough such care was taken by the
authors of the “Boston Fed” study of mortgage lending (see Munnel,
Tootell, Browne, and McEneaney, 1996). Advocacy and overstatement
of their results were used by critics (with equal overstatement) to dis-
miss evidence which was indeed valid and robust (see Horne, 1997;
Day and Leibowitz, 1998). We must not allow that to happen here. The
authors of two of the three papers presented in this session appear to
have exercised appropriate caution; however, the line is much more
blurred in the Blanchflower, Levine, and Zimmerman paper.

What things can we say with these data and what things can’t we
say? The 1993 National Survey of Small Business Finance (NSSBF)
data give us hard information on credit market experiences. That is,
for small businesses in existence in the middle of 1994, it tells us, for
example, what percentage had been denied at least once in the previ-
ous three years in an application for credit (or denied in their last
application or discouraged from applying). Since we have information
on the race and gender of the firm owners, we can compute gross dif-
ferences in outcomes for different groups. The contribution, and the
sole contribution, of the three papers presented in this session is to
show how racial and gender disparities in outcomes change when firm
characteristics and other factors are taken into account.
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Blanchflower et al. want to speculate on that which the data can-
not readily address—that is, the model residual. They assert that the
remaining unexplained Black-White outcome residual is “most likely
due to discrimination.” Is there a valid basis for their assertion?

To understand this issue, consider the simple framework used by
most people who work in this area. The outcome of a credit decision
for the ith applicant will be a function of four information sources:

(1) X1, which are borrower, loan and market characteristics used by
the lender and collected in the NSSBF survey (such as firm assets
and industry);

(2) X2, which are borrower, loan and market characteristics used by
the lender and not collected in the survey or imperfectly meas-
ured by it (such as the business owner’s personal wealth);

(3) X3, which are borrower, loan and market characteristics not
observed by the lender or collected in the survey which the
lender proxies by the applicant’s race; 

(4) X4, a negative penalty potentially assigned to minorities.

The use of either X3 or X4 is discriminatory and illegal. The use of X3
is termed “statistical discrimination,” and X4 is termed “non-econom-
ic discrimination.”

Average racial differences in the outcomes of credit decisions
will be attributable to average differences in these four variables for
the populations that apply for credit. What the papers presented in
this session have done is to control for X1. Thus, the remaining aver-
age racial differences are due to differences in X2, X3, X4—the latter
two representing discrimination and the former legal omitted vari-
ables. For Blanchflower et al. to be correct, either X2 must be empty
or there must be no difference in the average Black-White values of
X2. The question is, are either of these reasonable assumptions?

Lets start with the first. Here, the evidence argues strongly
against Blanchflower et al. Their best model of denial (Blanchflower
et al. Table 5, column 4, 1999) has a R2 fit of only .194. To understand
this, realize that 28.8 percent of the firms in the NSSBF had been
denied credit at least once in the previous three years. Thus, a model
with no variables would assign everyone a probability of denial of 28.8
percent. A perfect model would assign all denials a probability of One
and all acceptances a probability of Zero. Blanchflower et al.’s best
model, which I reestimated, assigns an average probability of denial of
42.7 percent to the firms that were denied in the sample and 23.2 per-
cent to those who were accepted. Thus, the model predicts that almost
one-quarter of the firms that actually were accepted would have been
denied and that almost 60 percent of the firms that were denied would
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have been accepted. The lack of model fit is seen graphically in
Chart 1. This chart shows the distribution of the model’s estimated
denial probabilities for all firms in the NSSBF sample which were
actually denied. As can be seen, the probabilities are widely distrib-
uted. Only one-third of the firms that suffered a denial had a model
denial probability above 50 percent and only 7 percent had a model
denial probability above 80 percent.

Would Blanchflower et al. really have us believe (as they say) that
all creditworthy information is in their model? If so, what information
are lenders using to differentiate among these firms? In the Boston
Fed study, the study authors’ model basically separated likely accept-
ances from marginal ones. The decision as to which marginal appli-
cants were accepted, however, often depended importantly on idio-
syncratic factors (see Horne, 1994). The same may be happening here.
Moreover, remember that the sample consists of 2,000 different firms
recording their credit experiences over a three-year period with at
least 2,000 different lenders. The outcome variable reflects experience
on all loan applications ranging from $10,000 car loans to $10,000,000
lines of credit. The firm size and financial variables that are reported
in the survey are for one point in time, which may have been before
or after the loan application date. No one can seriously believe that
the function that Blanchflower et al. estimate accurately represents the
true underwriting function.

It might be the case, though, that there are many omitted vari-
ables, but that there are no differences in the average values for these
variables between Blacks and Whites. Is this likely? Let’s consider one
example. Owner wealth is perhaps the most conspicuous variable miss-
ing from the NSSBF, and there is strong evidence from other surveys
that Blacks and Whites have substantially different levels of personal
wealth even after controlling for education and income (see Blau and
Graham, 1990; Avery and Rendall, 1997). Blanchflower et al. claim
that personal wealth should not matter for corporate borrowers
because of limited liability, and therefore, because there is little dif-
ference in the disparity between the corporate and non-corporate
samples, personal wealth cannot be an important omitted variable.

For Blanchflower et al.’s argument to hold, three things must be
true. First, the racial disparity should be the same for corporate and
non-corporate borrowers (which it is); second, personal wealth should
not be a factor in underwriting to corporate firms; and third, the over-
all fit of the corporate model should be better since a conspicuous
omitted variable, personal wealth, is assumed to not affect corporate
underwriting. However, the overall model fit of the corporate firms
(which I reestimated) is actually worse than that of the non-corporate
firms. Moreover, there is strong reason to believe that the personal
wealth of the firm owner plays a significant role in underwriting even
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with corporate borrowers. Almost two-thirds of the corporate line of
credit borrowers in the NSSBF sample gave personal guarantees (see
Avery, Bostic, and Samolyk, 1998). The value of these guarantees sure-
ly depends on the owner’s wealth. An owner with substantial wealth
can give a guarantee and get a loan they otherwise wouldn’t. Thus,
only one of the three assumptions Blanchflower et al. need to support
their argument is supported by the data.

More direct evidence about Blanchflower et al.’s argument that
there should be no significant Black-White difference in the omitted
variables is shown in Chart 2. This chart shows the distribution of
model denial probabilities using values of X1 (excluding race) from
the Blanchflower et al. model for the Black and White business popu-
lations. Clearly, there is a significant difference in the denial probabil-
ity distribution between the two groups. If there are differences like
these in the variables reported in the survey can we be sure that there
aren’t similar differences in the variables which are not? Or, if we think
that it is statistical discrimination, why should we believe that lenders
use race as a proxy for racial differences they believe exist for variables
they don’t collect, but that there are no racial differences in the vari-
ables that lenders use but that are not in the survey?

Additional evidence on this point arises from a comparison of
the Blanchflower et al. and Cavalluzzo et al. results. Cavalluzzo et al.
include several proprietary variables in their models, which
Blanchflower et al. do not (access to these variables is limited to
Federal Reserve Staff). Two such variables—locational market infor-
mation and the Dun and Bradstreet credit score—show significant
variation across racial groups and statistical significance in denial rate
models estimated by Cavalluzzo et al. As a consequence the overall
Black-White difference is somewhat smaller in the Cavalluzzo et al.
model than in the Blanchflower et al. model. More dramatically, in
measuring disparities in interest rates, Cavalluzzo et al. control for
loan type and macroeconomic conditions at the time the loan was
taken out while Blanchflower et al. do not (although such information
is not proprietary). These controls prove critical to the Black-White
disparity issue, as the disparity disappears in the Cavalluzzo et al. paper
while it is statistically significant in the Blanchflower et al. paper. The
measured impact of including these “omitted variables” should give us
pause in concluding that there are no more additional variables
which, if available and controlled for, might change our assessment of
racial disparities.

Overstatement of results should not detract from the value of the
evidence that these papers do present. It is clear that observed differ-
ences in firm characteristics can explain a lot of the average differ-
ences in credit market outcomes between racial and gender groups.
Indeed, essentially all average differences between women-owned and
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other firms can be explained. However, a substantial difference in out-
comes between Black-owned and other firms remains, even after many
firm and owner characteristics are accounted for. This difference is
persistent and robust. This finding can have great social importance
even if we cannot definitively pinpoint its cause. If Black firms receive
less credit than other firms of comparable size, industry, and age do,
this may concern us as a society irrespective of the reason. Moreover,
pinpointing where these differences are greatest, such as the finding
of Cavalluzzo et al. that market structure appears to matter, can help
focus further work. Indeed, an unfortunate shortcoming of all three
papers in this session is that they do not do enough of this. It would be
instructive to know, for example, what kinds of businesses show the
largest (or smallest) Black-White disparities. Descriptive evidence of
this type would be most useful.

A model of how research might proceed is suggested by the
process we follow in fair lending enforcement at the Federal Reserve.
We use widely reported, albeit limited, data, such as that collected
under the Home Mortgage Disclosure Act (HMDA), to determine
which lenders have large unexplained pricing or denial rate disparities
and in which product and market areas the disparity is greatest. We
target these particular lender/product/market areas with an expand-
ed data collection effort, paying particular attention to variables that
lenders say they use in underwriting. If a disparity persists we have
examiners pull files and look for idiosyncratic information. If a dis-
parity still persists we would look for corroborative direct evidence of
treatment differences from surveys and interviews. Only then would a
Justice department referral be considered. The first stage analysis
using HMDA data is used only to focus the next stage, and is never suf-
ficient to “prove discrimination.”

In finishing, let me remind you that just because the NSSBF sur-
vey data cannot be used to prove discrimination, it can’t be used to dis-
miss it either. We are only beginning to gather information and under-
standing of this important subject. Despite what some may contend,
resolution of the root causes of these disparities is still far away.

Robert Avery rejoined the Board of Governors staff in 1994. His research inter-
ests span topics related to regulation of the banking system, including the assess-
ment of credit risk, the role of bank capital, and the Community Reinvestment
Act. Avery has a B.A. from the University of Pennsylvania and a Ph.D. from
the University of Wisconsin–Madison.
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