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Credit Risk Assessment and Racial
Minority Lending at the Farm Service

Agency
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and Forrest E. Stegelin

The nature of credit risk assessment and basis of loan approval decisions of the Farm
Service Agency are analyzed in the aftermath of the black farmers’ 1997 class action suit
against the U.S. Department of Agriculture. This study did not uncover convincing evi-
dence of racial discrimination against nonwhite borrowers under a binomial logistic frame-
work based on the probability of a loan application’s approval. Moreover, the collective
use of more stringent and objective credit-scoring measures usually employed by com-
mercial lenders is less evident in the Farm Service Agency’s evaluation of loan applica-

tions.
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The primary avenue the federal government
uses to provide credit to farmers is through the
Farm Service Agency (FSA), an agency of the
U.S. Department of Agriculture (USDA). FSA
provides direct and guaranteed loans as tem-
porary sources of agricultural credit. The mis-
sion of the agency is to fill the gaps in the
commercial credit market in which creditwor-
thy farmers, especially high-risk borrowers,
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are unable to obtain credit. FSA is mandated
to provide these borrowers with direct loans
and eventually help borrowers graduate to
commercial sector credit sources. Guaranteed
credit is regarded as an intermediate step from
direct loans to commercial credit in case grad-
uation from the direct lending program to
commercial credit cannot be completed, al-
though some borrowers can immediately be-
gin with guaranteed loans, bypassing the di-
rect-loan stage.

Such government credit programs are guid-
ed by the government’s mission to assist un-
derserved sectors of the farm economy expe-
riencing difficulty in gaining access to
borrowed funds through commercial lending
channels. FSA’s clients are usually either
younger farmers with inadequate financial re-
sources or established farmers whose busi-
nesses have been affected by significant eco-
nomic downturns or disasters. However, to
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qualify for FSA assistance, these borrowers
must pass the ‘“‘credit-elsewhere test,”” which
requires proof of previous denials of loan re-
quests by commercial lenders. Through this
requirement, the FSA has been regarded as the
farmers’ “‘lender of last resort” (Chite; Han-
son, Delavan, and Power).

The nature of assistance offered through
FSA lending programs is different than that of
other government subsidy programs. FSA
loans do not belong to the category of gov-
ernment income transfer payments that typi-
cally characterize benefits from most govern-
ment farm programs.! Hence, the FSA
implements guidelines for the assessment of
credit risk or repayment potential of prospec-
tive participants for FSA lending programs.
These lending programs also depend on peri-
odic funding allocations determined by legis-
lation.

The issue of credit risk assessment is com-
plicated by accusations of inequities in the ad-
ministration of USDA loan programs. For
years, African-American farmers throughout
the country felt that their credit needs were
being ineffectually served by the Farmer’s
Home Administration, FSA’s predecessor
(Koenig and Dodson). The alleged unfairness
by this administration prompted black farmers
across the country to file several class-action
discrimination suits against the FSA, one of
which is known as ‘“Pigford v. Glickman,”
filed in 1997 (BlackState.com; Bennett; Mit-
tall and Powell). Earlier, after conferring with
black farmers in listening sessions around the
country, the Secretary of Agriculture formed
the Civil Rights Action Team (CRAT) to in-
vestigate the claims. The team concluded that
discrimination, often extreme, had taken place
during the years 1981 to 1996, and CRAT
made 92 recommendations to end such prac-
tices.? These recommendations covered far-

! According to the Report on Federal Aid to States
by the U.S. Census Bureau, in 2002 the government
released a total of $21.5 billion in grants and other
payments to the Department of Agriculture, of which
$3.034 billion was disbursed to the FSA.

2 The full text of the report could no longer be re-~
trieved from the following link in the USDA website:
(http://fwww.usda.gov/news/civil/cr_index.htm). A list

reaching areas for change, including holding
USDA managers accountable for ensuring the
civil rights of all employees and customers,
making USDA programs accessible to all cus-
tomers, and creating a diverse workforce. The
USDA settled the lawsuit on January 5, 1999,
by means of a consent decree that provided
for compensation to black farmers who could
prove discrimination during those 16 years
(Bennett; Mittall and Powell).

This study addresses two major issues in
connection with FSA’s role as “lender of last
resort.”” First, it determines the relative im-
portance within the FSA lending framework
of financial measures usually included in com-
mercial lenders’ credit risk assessment models.
Second, it assesses whether there is persuasive
evidence of racial discrimination in FSA lend-
ing operations during the aftermath of the
class action suits in the 1990s. An empirical
framework is developed using actual FSA loan
application data during the period 1999 to
2002 to analyze relationships between vari-
ables conventionally used by regular, com-
mercial lenders in the loan decision-making
process and decisions made by FSA on loan
applications. The model also includes demo-
graphic variables to determine if discrimina-
tory lending practices were still evident during
the sample period that coincides with the class
action settlement and program rectification
phase. The following sections discuss this
study’s theoretical and empirical frameworks
and present the econometric results and im-
plications.

Theoretical Foundation

Increased lending competition, improved bor-
rower information and the lenders’ growing
concern about loan quality have led to the de-
velopment of more formal and comprehensive
methods of loan evaluation now being used by
banks and other farm lenders (Ellinger, Splett

of the CRAT recommendations, however, can be found
in a report prepared by the USDA’s Civil Rights Im-
plementation Team that outlined the status of the im-
plementation of each recommendation as of September
1997. This report can be accessed through the link
http://permanent.access.gpo.gov/lps15852/critprog.pdf.
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and Barry). Although lenders in general do not
utilize a uniform credit assessment model, the
basic framework underlying their differentiat-
ed models normally involves the assignment
of a credit score to each borrower that is de-
termined as the weighted sum of borrower/
business performance measures. The determi-
nants of the credit score and corresponding
weights, however, vary among lenders.

Conventional Credit Risk Assessment

Miller and LaDue, in a study of credit assess-
ment models, examined financial ratios of li-
quidity, solvency, profitability, capital efficien-
cy, and operating efficiency as explanatory
variables. Using logistic regression tech-
niques, they concluded that liquidity, profit-
ability, and operating efficiency determined
borrower quality. These results were validated
in another study conducted by Turvey for Can-
ada’s Farm Credit Corporation. Turvey’s re-
sults indicated that liquidity and leverage were
strong determinants of default risk, in addition
to profitability and efficiency.

Gallagher emphasized the inverse relation-
ship between leverage and agribusiness loan
success, thus recommending that leverage be
considered an important gauge of credit risk.
His results also indicated that reduced interest
rates were offered to borrowers with lower
debt-to-asset ratios and that the amount of the
loan was invariably affected by the interest
rate.

Certain lenders develop more than one ver-
sion of credit-scoring models to apply to cat-
egories of borrowing clients. Modified finan-
cial benchmarks and criteria are used
depending on the structural characteristics of
farm operations, such as size, tenure, and farm
business type. Turvey and Brown, for in-
stance, verified that farm type and location
could be important considerations in credit-
scoring models. Kohl emphasized the idea of
developing different versions of the credit-
scoring model to cater to different farm busi-
ness sizes. His proposed credit-scoring model
for large farm borrowers considered such fi-
nancial measures as repayment ability, liquid-
ity, collateral, solvency, profitability, and fi-
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nancial efficiency, whereas smaller farm
businesses are evaluated merely on the basis
of repayment ability, previous track record, le-
verage, and collateral coverage. Splett et al.
developed two versions of a credit-scoring
model from a statistical analysis of inputs
from a farm lender workshop held in the early
1990s. Their proposed credit-scoring models
considered different sets of financial variables
and weights to apply separately to term loan
and to operating credit applications.

Even with established guidelines, the final
decision to grant or deny a loan can be some-
what subjective (Miller and LaDue). The loan
officer often uses heuristics, rules of thumb, or
principles acquired through experience to aid
in evaluating the potential borrower’s appli-
cation (Gustafson, Beyer, and Saxowsky). The
use of subjective judgment in credit evaluation
can result in inconsistent credit decisions
among loan officers with varied levels and
types of experience. Moreover, a loan officer’s
attitude toward risk of default could also exert
undue influence on his/her ability to evaluate
the variables used in the loan decision (Stover,
Teas, and Gardener). Failure to be objective
with regard to risk may result in a suboptimal
decision to grant or deny the loan.

The Unconventional FSA Lending
Framework

The lending guidelines of the FSA loan pro-
grams clearly state that compliance with some
specific eligibility requirements, even in the
case of socially disadvantaged (SDA) borrow-
ers, is not sufficient to guarantee loan approval
(USDA FSA, 2003). The loan applicants also
need to prove creditworthiness in order to ob-
tain approval of loan requests, although the
FSA’s screening guidelines appear to be more
considerate of “‘special borrower circumstanc-
es”” that normally would not be considered un-
der commercial lenders’ stricter credit-risk as-
sessment frameworks.

The FSA has modified its definition of
“creditworthiness’’ through the years. The De-
partment of Agriculture Reorganization Act of
1994 repealed the statutory provisions in
which creditworthiness was determined from
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the loan applicant’s ““(1) character, industry,
and ability to carry out the proposed opera-
tion; and (2) honesty in endeavoring to carry
out obligations associated with the loan”
(USDA FSA, 1995, p.1; also in USDA FSA,
May 1997, September 1997).

Subsequent agency circular notices intro-
duced the following modifications in the as-
sessment of creditworthiness by the agency’s
lending officers:

a) Determination of realistic repayment plans
based on prudent lending principles and
current and historical information avail-
able (USDA FSA, September 1997, 1998).

b) Nonpayment of debts or delinquent pay-
ments due to circumstances within an ap-
plicant’s control as an indication of unac-
ceptable credit history (USDA FSA, 1995,
May 1997, September 1997).

c) Falsification of information, intentional
omission of important loan information,
and evidence of lack of reasonable effort
to comply with conditions and terms of a
proposed loan as grounds for loan denial
(USDA FSA, 1995, September 1997,
1999, 2000, 2001).

Thus far, these guidelines resemble the prin-
ciples of credit risk that define a typical com-
mercial lender’s credit risk evaluation system.
Two additional FSA lending provisions, how-
ever, elucidate the departure points between
the federal and commercial credit risk assess-
ment models. These provisions provide for
special considerations in defining ‘historical
credit delinquency” or ‘‘unacceptable credit
history” for borrowers who:

a) Have been unable to pay previous loans or
have delinquent payments due to tempo-
rary circumstances, such as job loss, loss
of benefits or other income, and increase
of living expenses due to illness, injury, or
death (USDA ESA, 1995, May 1997, Sep-
tember 1997).

b) Have no previous credit history (USDA
FSA, 1995).

Generally, commercial lenders do not grant

such special considerations. The lack of an ac-
ceptable historical and/or qualitative credit
track record, regardless of a loan applicant’s
justification for deficiencies, is sufficient
grounds for a commercial lender to deny the
loan application.

FSA Funding Constraints

The credit-rationing paradigm ordinarily used
by commercial lenders has very limited appli-
cation to the FSA lending framework. Each
FSA lending program has a stipulated borrow-
ing cost that is invariably applied to all loan
accounts of a given loan type, thus eliminating
interest rate as a risk management and credit-
rationing device. Other provisions of the loan
covenant, such as loan maturity, foreclosure
conditions, and prepayment/default penalties,
are standard among all borrowing accounts.

Loan approvals and disbursements in each
FSA lending program are restricted by finite
funding allocations that are available only for
a specific period (USDA FSA, May 2004).
These allocations are appropriated by Con-
gress as part of the USDA budget in each gov-
ernment fiscal year that runs from October 1
to September 30 of the following year. These
funding appropriations are then allocated by
the FSA based on perceived potential demand
for FSA loans in each state. In the event that
a certain loan program in a given state starts
to run low on allocated funding, the FSA can
resort to the National Headquarters pooled
funds, which are unused allocations to the
state offices that can be either redistributed
among all states or disbursed on a loan-by-
loan basis to states that make requests. Con-
gress can also pass a supplemental appropri-
ations bill to make more funds available.
Otherwise, approved loan applications in any
given year must wait to be funded during the
subsequent fiscal year when new appropria-
tions become available.

Class Action Suits
The equitable implementation of FSA’s lend-

ing programs, however, has been challenged
in the last decade. In 1995, Hispanic farmers
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filed a lawsuit known as “Williams versus
Glickman,” accusing the USDA of racial dis-
crimination in the implementation of its pro-
grams. The lawsuit, however, was considered
not worthy of class action status and was
quickly dismissed by a judicial court (Ben-
nett).

In 1996 a group of black farmers marched
to the White House gates to lodge the same
protest. This mass action succeeded in elicit-
ing national media coverage and subsequently
the USDA’s attention (Mittall and Powell).
Secretary Glickman formed the CRAT to in-
vestigate the allegations. He also conducted
listening sessions among black farmers around
the country (Bennett).

The Pigford versus Glickman case, which
became known as the “‘black farmers’ class
action suit,” was formally filed in 1997. Hun-
dreds of black farmers appeared to testify be-
fore the Black Congressional Caucus in April
1997 (BlackState.com; Mittall and Powell).
Their testimonies uncovered various forms of
discriminatory lending practices. Aside from
the higher probability of denial of loan appli-
cations vis-a-vis the rejection rate for the
white borrowers’ applications, they cited the
longer processing times of black borrowers’
loan applications, which usually took about
222 days versus 84 days (Mittall and Powell).
Moreover, highly conservative yield calcula-
tion methods were allegedly used in the eval-
uation of black farmer loan applications that
resulted in understated projected crop yields
and eventual loan rejection (Mittall and Pow-
ell). Those fortunate enough to have loan ap-
plications approved complained about the sig-
nificant disparity between the loan amount
requested and approved (Bennett; Mittall and
Powell).

In January 1999, the USDA and the black
farmers’ lawyers reached an out-of-court set-
tlement. A 5-year consent decree between Af-
rican-American farmers and the USDA, which
began in 1999, was established to provide a
framework for the settlement of eligible (up-
held) claims (Bennett; Mittall and Powell).

Empirical Design

An analytical framework is developed to de-
termine the significance, within the FSA lend-
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ing framework, of financial measures that are
usually included in traditional credit risk as-
sessment models adopted by commercial lend-
ing institutions. Further, the empirical analysis
considers the borrowers’ structural/demo-
graphic attributes (e.g., farm size, race, gen-
der) to determine the relative strengths of ob-
jective credit risk assessment criteria among
separate models for certain social classes of
FSA borrowers. Subsets of direct and guar-
anteed loan observations are analyzed sepa-
rately to discern whether distinct differences
in credit risk assessment that determine loan
approval decisions exist between direct loans
(evaluated by FSA loan officers) and guaran-
teed loans (screened by regular, commercial
lenders).

The racial discrimination issue is addressed
in this model through the inclusion of a racial
class indicator variable in the whole sample
model. Two additional models are estimated
using subsets of observations sorted by racial
classifications as a means of searching for in-
consistencies in the application of credit risk
assessment criteria.

FSA Borrower Data

The borrower data used in this study were ob-
tained from the Georgia FSA State office. Ta-
ble 1 presents a breakdown of the sample into
programs and racial classes as well as sample
proportions to total number of FSA loan ap-
plications and loan approval rates. The dataset
consists of 348 loan applications filed with the
agency from 1999 to 2002. Of these loan ob-
servations, 222 are for the direct lending pro-
gram and 126 are for guaranteed loans. The
majority of the loan applicants were white
farmers, composing 85.34% (297 observa-
tions) of the total number of loan applications.
This dataset has a loan approval rate of
54.89% (191 out of 348 loan applications).
The approved loan observations used in
this study represent 7.14% of the 2,676 loan
applications approved by the FSA from 1999
to 2002. Some 157 denied loan applications in
the sample consist of applications with com-
plete, usable records kept by the eight FSA
district offices in the state. The rest of the de-
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Table 1. FSA Loan Data Sampling and Approval Rate, 1999 to 2002

Sample Size
(No. of Borrowers)

Proportion of
Approved to Total
Loan Applications,

Study’s Sample

Proportion to Total
FSA Loans (Percent)

Categories Approvals Rejections Approvals*  Rejections** (Percent)
All loans 191 157 7.14 47.58 54.89
Direct loans 97 125 5.88 43.86 43.69
Guaranteed Loans 94 32 9.15 71.11 74.60
White Borrowers 171 126 7.52 53.85 57.58
Nonwhite Borrowers 20 31 4.98 32.29 39.22

* The sample of 191 approved loan observations was randomly selected by the FSA fron 2,676 loan approvals made
by the Georgia FSA lending offices during the sample period.

** These proportions were calculated based only on 330 loan applications that were rejected by the Georgia FSA
lending offices from 1999 to 2002 that had submitted documents for loan processing. Other applications that were
allegedly quickly rejected based on eligibility considerations did not have any loan records on file and, hence, could

not be accounted for.

nied loan applications have either very mini-
mal information (and were thus unusable and
discarded for this study’s purposes) or no re-
cord of applications on file. Allegedly, there
were applicants who were immediately de-
tected as ineligible to borrow under any of the
FSA lending programs and, hence, did not
warrant further collection of additional infor-
mation for loan processing and credit risk as-
sessment. Thus, 47.58% of the recorded, de-
nied loan applications are included in the
sample used for logit model estimation.?

Separate sampling techniques were used in
compiling the dataset. The Georgia FSA State
office selected the approved loan observations
using simple random sampling procedures,
and all usable loan observations from FSA’s
database of rejected loan applications were
used in this study.

Information extracted from the loan port-
folios include borrower declarations from in-

* The Georgia FSA State Office has compiled a to-
tal of 330 records of rejected loan applications with
some documents on file, from which the 157 rejected
loan observations used in this study were obtained. The
actual number of rejected loans, however, is believed
to be much larger than 330. Loan rejection could have
occurred even before borrowers would have submitted
documents to support loan applications. These deci-
sions, probably based primarily on basic program eli-
gibility considerations, could have been made by loan
officers after a quick phone call or a short interview
with the prospective borrowers.

come statements and balance sheets, in addi-
tion to information of the ethnic background
and gender of the primary borrowers. Portfolio
data were verified by FSA loan officers
through tax returns, lien searches, and credit
checks.

Econometric Framework

A binomial logistic framework is used to de-
termine important linkages between the FSA’s
decision on each loan application and the ap-
plicants’ financial and demographic attributes.
The estimating equation is defined as:

1

H PA=1)=—"—
PO =D = ey

where Y is the event of interest that takes on
a value of 1 if the FSA loan application is
approved and O if disapproved; P is the prob-
ability of event occurrence, i.e., P(Y = 1); and
a, B, and x correspond to the intercept, the
slope coefficients, and the explanatory vari-
ables, respectively, which are the right-hand
side components of the estimating equation
(Greene). Five models are estimated in this
study, that is, the entire farm borrower dataset
and four subsets of data categorized according
to the type of FSA credit exposure (direct ver-
sus guaranteed lending) and the racial class of
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the farmer applicants (white versus nonwhite
farmers).*

The explanatory variables include proxy fi-
nancial measures representing the recurring
components of credit-scoring models from the
literature (Miller and LaDue; Turvey; Splett,
et al.; Kohl). These variables are:

i) Debt-asset ratio representing solvency
conditions.

iil) Return on assets as a measure of profit-

ability.

Net farm income ratio, calculated as the

ratio of net farm income to gross reve-

nues, as a measure of financial efficiency.

Ratio of current assets to current liabili-

ties (current ratio) to capture liquidity

position.

v) Asset turnover ratio, calculated as the ra-
tio of gross farm revenues to total farm
assets, to account for asset productivity.

vi) Capital debt repayment margin ratio (re-
payment margin ratio), calculated as the
ratio of the level of net cash margin to
the amount of debt-servicing require-
ments, as a measure of repayment capac-

ity.

iii)

1v)

The regressors also include the following
indicator variables created to discern whether
the loan approval process is significantly in-
fluenced by demographic factors:

i) Size, which takes on a value of 1 for
small farms with gross revenues below
$250,000, and O otherwise.

ii) Nonwhite, with a value of 1 for nonwhite

borrowers and 0 otherwise, to capture ra-

cial impact.

Female, with a value of 1 for a female

primary borrower and O otherwise, to

discern gender impact.

iv) Direct loans, which takes on a value of
1 for loans accommodated under the di-
rect lending programs and O otherwise.

iii)

4 Separate analyses of borrowers belonging to gen-
der classes could not be made given the small number
of female borrowers (25) in the sample. Diagnostic
tests indicate that all models are free of heteroscedas-
ticity and multicollinearity.
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Additional dummy variables were also in-
cluded in the model to account for differences
in certain farming areas in the state. The ob-
servations in this analysis were obtained from
eight FSA loan districts. For purposes of this
study, some contiguous loan districts were
combined based on climate and homogeneity
of farm production profiles of certain regions.
Hence, Districts 2 and 5 were combined to
form the Central Region, Districts 3 and 4 be-
came the East Region, Districts 7 and 8 be-
came the South Region, and District 1 re-
mained the North Region. One strategic
exception was made. District 6, although lo-
cated in South Georgia, was set apart from the
South Region and designated South (DD6).
Loan size on average was much higher in
South (D6), about 64% higher than for the
South region. Further, gross farm income was
35% higher in South (D6) than in South on
average. In this analysis, the excluded cate-
gory among the regional dummy variables is
the North Region.

Descriptive Analysis

Table 2 presents the mean values of selected
financial measures for the entire dataset and
for three categories of farmer applicants based
on loan approval status, lending program con-
sidered, and racial group. T statistics were cal-
culated to determine significant differences be-
tween pairs of mean values obtained for each
borrower category. The results indicate that
approved loan applicants have significantly
Jarger gross farm revenues and net farm in-
comes than do the rejected applicants. This
group also outperformed the rejected appli-
cants in all financial performance measures
considered in the analysis, except for solven-
cy.

As indicated in Table 2, mean assets, net
worth, gross revenue, and net farm income are
higher for guaranteed farm loans.’ Moreover,

5 Guaranteed loan programs usually have much
higher caps on loan amounts than do direct lending
programs. Currently, FSA can provide guaranteed
loans up to $813,000, whereas direct loans are limited
to $200,000, except for emergency loans (USDA FSA,
2004).
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most financial ratios associated with guaran-
teed loan borrowers are more favorable than
those of farmers who received direct loans
from the agency. This is a logical result given
that guaranteed borrowers have been previ-
ously screened and evaluated by commercial
lenders before being referred for the FSA
guarantee.

The patterns for the gross financial mea-
sures obtained for white and nonwhite borrow-
ers mirror the direct versus guaranteed loan
comparisons. White farmer applicants had sig-
nificantly larger asset, net worth, gross farm
revenue, and net farm income positions than
did nonwhite counterparts. However, the re-
sults for the financial ratios indicate only sig-
nificant differences in net farm income and
current ratios, where white applicants had
more favorable financial efficiency and liquid-
ity positions than did nonwhite applicants. In
these categories, the average net farm income
and current ratios obtained for nonwhite bor-
rowers (0.1069 and 0.4498, respectively) are
even lower than those calculated for the re-
jected loan applicants (0.1106 and 0.5451, re-
spectively).

Moreover, the results across all data groups
indicate that FSA loan programs usually at-
tract highly leveraged borrowers with mean
debt-to-asset ratios ranging from 0.6889 to
1.0834, or an overall mean solvency measure
of 0.9153. Even approved loan applications
had an average debt-to-asset ratio of 0.7770.
Notably, the difference between the overall
current ratio of 1.8071 and the norm of 2.0
(Berry; Edwards) is not statistically signifi-
cant. The same result is obtained for the ap-
proved FSA loan applications’ mean current
ratio of 2.84.

Econometric Analysis

The binomial logistic regression results ob-
tained for the five regression models are sum-
marized in Table 3, which provides coefficient
estimates and levels of significance in addition
to the overall explanatory power and predic-
tive ability of the models. Because logit co-
efficient estimates can only be interpreted rel-
ative to the ““log odds ratio” and do not
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provide a direct measure of the rate of change
in values of the dependent variable with
changes in the independent variable, the mar-
ginal effect of each regressor was derived as:

dP(Y =1
2 —'ﬁv—) = A(B'0l1 — AMB'X)]B,

where B is the logit coefficient vector and A
is the logistic cumulative distribution function
(Greene). The marginal effect provides more
intuitive information on the effect of each unit
change in the value of the variable on the mag-
nitude of change in the probability of approval
of the FSA loan application. However, because
the units of the independent variables affect
the magnitude of the marginal effect coeffi-
cients, elasticities (derived as d[ln P(Y = 1))/
d[ln x] to measure percent changes in the
probability of loan approval for each percent
change in an explanatory variable [x]) are also
calculated to allow comparisons of coefficient
results among the variables. The marginal ef-
fects and elasticities of the significant regres-
sors (continuous variables), which were both
calculated at the means of the independent
variables, are presented in Table 4.

The general logit model correctly classified
80.75% of the observations in this study. Of
the 191 loan approvals, the model correctly
predicted approval for 163 for a rate of
85.34%. This figure is much larger than the
observed approval rate of 54.89% (Table 1).
Loan rejections had a correct prediction rate
of 75.16%.

The results for the all loan applications
model (column 1 in Table 4) indicate that only
two credit-scoring-related variables, repay-
ment margin ratio and current ratio, have sig-
nificant influences on the dependent variable.
The elasticity estimate reported in Table 4 in-
dicates that a 1.0% change in the repayment
margin ratio increases the probability of loan
approval by 0.77%. This variable produces a
more elastic impact on the probability of loan
approval than does the current ratio variable,
which has an elasticity estimate of 0.14%. The
marginal effect estimates for these two vari-
ables confirm these findings.

The results for the indicator variables in
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Table 3. Logistic Regression Results, Georgia FSA Loan Application Dataset, 1999-2002

By Lending Program Type

All Loan Guaranteed By Race

Variables Applications Direct Loans Loans Nonwhite White

Coefficient Estimates and Standard Errors (in Parentheses)

Intercept 0.09098* —0.06972% —3.86463% 4.38333% —0.66464*
(0.91077) (1.05640) (2.53532) (6.06235) (1.05897)

A. Credit scoring—related variables

Return on assets 0.33120 0.11668 8.11984° -2.02186 0.43024
(0.39572) (0.43242) (4.03519) (2.58791) (0.42947)

Asset turnover ratio —0.01973 —0.01956 —0.07688 —0.04082 0.33523
(0.04703) (0.05059) (0.74933) (0.20002) (0.06725)

Repayment margin 2.01017a 1.31392b 4.819762 4.35022 2.28585°
ratio (0.49600) (0.54737) (1.46769) (3.05442) 0.61011)
Current ratio 0.23620¢ 0.63857: 0.06147 4.50217¢ 0.14316
(0.12399) (0.21940) (0.12580) (2.54082) (0.11792)
Debt-asset ratio —0.08657 —0.04413 0.35352 0.96075 —0.10890
(0.08232) (0.09340) (1.40961) (0.95041) (0.09658)
Net farm income ratio —0.40990 —0.04132 —0.72501 —2.72423 —0.32142

(0.41210) (0.60747) (0.54287) (2.69256) (0.43203)

B. Demographic/structural and FSA regional indicator variables

Size —0.49649 0.13672 —1.51137° —3.84050¢ —0.38562
(0.31216) (0.40169) (0.72755) (2.18276) (0.32888)
Female —1.53455b —2.36566% 2.96119 —3.02631 —3.240642
(0.66741) (0.82700) (6.62547) (4.00207) (1.08335)
Nonwhite —0.40474 —0.39390 0.34299
(0.44429) (0.48276) (1.36400)
Direct loans —0.59475¢ —2.38135 —0.58160¢
(0.32992) (1.99998) (0.35978)
East region —1.81491% —2.01456° —2.32846¢ —6.67925 —1.46112°
(0.69344) (0.87681) (1.42303) (4.71378) (0.74582)
South region -1.59557° —-1.97012b —2.11498 —7.41106 —0.96469
(0.70856) (0.88636) (1.44156) (5.13611) (0.75385)
Central region —3.048032 —3.805152 —2.86578" —7.26777¢ —2.66670°
(0.69071) (0.88872) (1.36523) (4.47077) (0.72820)
South-D6 region** -0.33014 —0.98911 —0.45421
(1.03300) (1.16837) (1.08595)
Log likelihood —158.70768 —103.47890 —36.26986 —10.69891  —134.09321
LR chi-square 161.69¢ 97.26* 65.39* 38.89¢ 136.707
Pseudo R? 0.3375 0.3197 0.4741 0.6450 0.3376
Number of observations 348 222 118 47 297
Correct predictions (%) 80.75 78.83 88.98 91.49 81.48

“b< Denote significance at the 99%, 95%, and 90% confidence levels, respectively.

* All intercepts have been adjusted to account for nonproportionate sampling of accepted and rejected loan application
data (Maddala). The original logit intercepts have been increased by (log p, — log p,), where p; and p, correspond to
the proportion values reported in Table 1 for the sample of accepted and rejected loan applications, respectively.

## This dummy variable was dropped from the estimating equation for nonwhite and guaranteed loan applicants because
d6 = 0 predicts success perfectly.
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Table 4. Marginal Effects and Elasticities of Significant Credit-Scoring Variables
By Lending Program Type By Race
All Loan Guaranteed

Variables Applications Direct Loans Loans Nonwhite White
A. Marginal effects

Return on assets 0.23360

Repayment margin ratio 0.43776 0.32295 0.13866 0.48134

Current ratio 0.05144 0.15695 1.07809
B. Elasticities

Return on assets 0.04270

Repayment margin ratio 0.76510 0.72872 0.15384 0.83588

Current ratio 0.13679 0.27324 1.26941

Table 3 indicate that the loan applications
from male applicants and those filed under the
guaranteed lending program were more likely
to be approved. Moreover, farmer applicants
from the North Region were more likely to
have loan applications approved than were
those from the East, South, and Central Re-
gions in the state. This could be attributed to
the stronger financial position of poultry pro-
ducers in the North Region compared with
peanut, cotton, and grain producers in the oth-
er areas (Boatright and Bachtel).

There are two compelling trends in this set
of estimates: the insignificance of the racial
minority indicator variable (nonwhite) and the
general lack of explanatory power of several
credit-scoring-related variables in relation to
the probability of loan approval. These find-
ings indicate that there is no statistically sig-
nificant evidence of racial discrimination in
the approval decisions made by FSA loan of-
ficers on loan applications considered in this
analysis.

Although the coefficient on gender is sta-
tistically significant, we are reluctant to em-
phasize the significance of this result. The
number of female borrowers in the sample is
small (25) compared with the number of non-
whites (51). There is also the problem regard-
ing the uncertain number of rejected applica-
tions and the way in which those data were
collected. At this point, we find the signifi-
cance of the gender coefficient suggestive and
encourage additional research.

The insignificance of most financial mea-

sures seems to indicate that FSA loan clientele
is dominated by high-risk borrowers who
would not have passed the usual credit risk
assessment standards of commercial lenders.
These commercial lenders generally impose
more stringent standards that require appli-
cants to meet certain thresholds for most, if
not all, of the financial performance categories
considered in this study. Comparable logit
models used in previous credit risk assessment
that analyzed borrower data from commercial
lenders produced much more robust results. In
these studies, there were usually more than
two significant credit-scoring—related variables
representing most of the major financial per-
formance categories (solvency, liquidity, prof-
itability, repayment, and efficiency) that made
up commercial lender credit risk assessment
models. For instance, the three loan default/
classification studies in Gallagher’s compila-
tion of bankruptcy and loan default studies re-
ported five to seven significant financial
measures of liquidity, profitability, and lever-
age. Miller and LaDue determined the signif-
icance of liquidity, profitability, and efficiency
measures, and Turvey’s study produced sig-
nificant results for efficiency measures as well.

Direct Versus Guaranteed Loan Applicants

One aspect of the analysis is designed to de-
termine if there are adjustments in credit risk
assessment methods between the two FSA
lending programs. The results in Table 3 show
that each of the direct and guaranteed loan
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models had two significant credit-scoring—re-
lated variables. The results for the direct loan
model mirror those obtained for the general
model. The repayment margin and current ra-
tios coefficients were significantly positively
signed, with the repayment variable exerting
more significant influence on the dependent
variable (marginal effect of 0.33 and elasticity
of 0.73 in Table 4) than the current ratio (mar-
ginal effect of 0.16 and elasticity of 0.27 in
Table 4). The repayment variable coefficient is
also significant in the guaranteed loan model
and has a larger elasticity (0.15) than that for
return on assets (0.04), the other regressor
with a significant coefficient in the model.

Other results in Table 3 indicate that larger
farms are more likely to have guaranteed loan
applications approved, and male borrowers are
more likely to have direct loan applications
approved. The results for the regional indica-
tor variables in both models are similar to
those obtained in the general model, except
that the coefficient for the South Region var-
iable is insignificant in the guaranteed loan
model. Again, the same patterns are observed
in this portion of the analysis: lack of signifi-
cance for the coefficients of the racial minority
indicator variable and most of the credit-scor-
ing-related variables.

Nonwhite Versus White Loan Applicants

The rationale for this portion of the analysis
is to determine whether different sets of credit
risk assessment criteria are used for the two
racial classes of loan applicants. A Wald test
of the equality of the coefficient vectors for
the white and nonwhite logit models was per-
formed to address this issue. The results in-
dicate rejection of the null hypothesis of co-
efficient homogeneity, which suggests that
modified criteria might have been used by the
FSA in evaluation of applications from white
and nonwhite farmers. Table 3 shows that each
of the two racial class models produced only
one significant financial variable coefficient.
The current ratio was an important indicator
of loan approval probability for nonwhite bor-
rowers, while the coefficient for repayment ca-
pacity of white borrowers was significant in

the other model. These are consistent with the
descriptive information in Table 2, in which
significant differences are shown to exist be-
tween the average financial performance pro-
files of white and nonwhite borrowers. Non-
white borrowers as a group have weaker
financial conditions relative to white borrow-
ers in terms of liquidity and other financial
performance categories. The average current
ratio of nonwhite borrowers (0.4498) is not
only lower than that of white borrowers
(2.0401) but is even lower than the mean value
of 0.5451 calculated for the rejected loans (Ta-
ble 1).* Thus, at a minimum, this financial
measure would seem pivotal in evaluating ap-
plications.

Repayment capacity has been consistently
established as an important indicator of loan
approval in the general and two-program logit
models. Thus, its significance in the white bor-
rower logit model is not an exception. In the
nonwhite borrower logit model, the coefficient
for repayment capacity might be considered
marginally significant (85% confidence level).
Current ratio, the more dominant financial var-
iable in the nonwhite model, is marginally sig-
nificant (80% confidence level) in the white
logit model.

For the most part, nonwhite farmers with
larger operations and white male operators
were more likely to have loan applications ap-
proved. White farmer applicants under the
guaranteed lending program also were more
likely to experience loan approval. North Re-
gion applicants had a greater chance of suc-
cessfully obtaining an FSA loan compared
with nonwhite farmers in the Central Region
and white farmers in the East and Central Re-
gions.

S Among the other financial ratios, mean net farm
income ratio for nonwhite (0.1069) loan applicants is
less than the mean ratios calculated for white (0.1986)
and rejected (0.1106) Joan applicants. The difference
between the mean ratios for nonwhite and white bor-
rowers, however, is not significant at the 95% confi-
dence level. On the other hand, the difference between
the mean current ratios for these two racial classes is
significant at that confidence level.
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Summary and Conclusions

This study provides important clarification of
the nature of credit risk assessment methods
employed by FSA lending officers in making
loan approval decisions. Although FSA oper-
ating guidelines exist for the evaluation of ba-
sic “creditworthiness” that more or less re-
semble the commercial lenders’ risk rating
systems, certain exemptions are allowed for
special reasonable circumstances (which are
normally sufficient grounds for loan denials by
commercial lenders) that undermine a farmer’s
chances of obtaining farm loans from com-
mercial lenders. The results of this analysis in-
dicate that the collective use of more stringent
and objective credit scoring measures on FSA
loan approval decisions is less evident com-
pared with results of similar credit risk as-
sessment studies based on commercial lending
data. One possible explanation for this is that
most FSA borrowers probably have been able
to justify certain weaknesses in their historical
financial performance using the exemption
provisions allowed by the FSA for determin-
ing credit delinquency. Unfortunately, this
cannot be verified in this study given our lack
of access to this type of information.

This analysis did not uncover convincing
evidence of racial discrimination against non-
white borrowers in loan approval decisions
made by FSA lending officers in Georgia dur-
ing the period 1999 to 2002. The weaker fi-
nancial conditions of nonwhite farmer appli-
cants in this study expectedly led to a much
lower loan approval rate of 39.22% compared
with a rate of 57.58% for white farmers (Table
1). Notably, the racial indicator variable was
consistently insignificant in the general and
the two program models. Repayment capacity
and liquidity, the only two significant financial
indicators of loan approval probability for all
applicants in the dataset, were the two most
important financial regressors in both the
white and nonwhite borrower models. Liquid-
ity considerations, however, were more em-
phasized in the evaluation of applications from
nonwhite farmers, whereas the liquidity coef-
ficient was marginally significant in the white
logit model. The reverse is true for the repay-
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ment capacity coefficient, which was highly
significant in the white borrower model but
marginally significant for nonwhite borrowers.

Caution must be observed in interpreting
the results of this study for several reasons.
First, this study is limited in coverage to FSA
borrowers in Georgia who have distinct de-
mographic attributes relative to those in the
rest of the country. Second, the actual size of
total rejected loan applications is unknown
and therefore understated given the absence of
records on quick loan denials that were not
entered into the FSA loan application data-
base. Thus, our results are conditional on the
assumption that the sample of rejected loan
applications used in this study is representa-
tive of all denied borrowers. Finally, the em-
pirical framework of the study allows us to
verify the incidence of racial bias in loan ap-
proval decisions only. Discriminatory lending
practices, however, could take many other
forms, as alleged in testimonies of black farm-
ers in the Pigford v. Glickman class action suit
(BlackState.com). These unfair lending prac-
tices allegedly include, among others, signifi-
cant disparity in loan amounts approved and
applied for, abnormally lengthy loan process-
ing periods, and biased assessment of values
of collateral properties. Because of our lack of
access to information on these aspects of the
loan application process, we could only make
a qualified conclusion based solely on loan ap-
proval decisions, instead of a comprehensive
statement on the general state of racial minor-
ity lending at the FSA.

The discrimination issue could have been
pursued further in this study with the investi-
gation of gender bias, especially given the sta-
tistical significance of the gender indicator
variable in three of the five logit models. How-
ever, the number of female borrowers in the
dataset is not sufficient to enable reliable con-
clusions comparable to those of racial minor-
ity lending practices. Nonetheless, this re-
search provides a starting point for a more
systematic verification of FSA lending practic-
es as data become available.

Overall, the FSA appears to be filling the
gaps in the commercial credit market by pro-
viding financial assistance to farmers, espe-
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cially high-risk borrowers, who cannot obtain
credit elsewhere. FSA loan applicants are not
subjected to a stringent litmus test similar to
the methods employed by commercial lenders,
where a larger set of financial metrics must
exceed certain thresholds. Our results suggest
that as long as the operator displays sufficient
cash flow and repayment ability, the FSA ap-
pears inclined to approve the loan application.

[Received January 2005; Accepred September 2005]
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