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This paper examines the performance of Philadelphia's eight~
bank minority loan program, The Job Loan and Urban Venture Corporation
of Pniladelphia (JLG),1 and assesses its ability to select good
credit risks from its total minority locan applicant pool. JLC is a
non=-profit corporation that was created in April, 1968 by eight
Philadelpnia commercial banks for the purpose of issuing and
guaranteeing loans to minority entrepreneurs. Through January
1970 (the time through which the data used in this study were
gathered), JIC processed 848 loan applicants, of whom 290 were
approved, and received approximately three million dollars in
loans.

The key issue explored by this paper - how does a bank differentiate
between potentially good and potentially bad credit risks - goes
beyond the questions raised by the examination of a single program!s
performance. To properly evaluate the JLC program's ability to
select good credit risks, a generalized method for selecting potentially
superior loan customers had to be developed. This methodology, as
developed here and applied to JLC, has potential applications in
other minority~oriented loan programs as well as other non-minority
credit operations. Finally, the findings about JIC bear upen a
turbulent and extremely important contemporary debate ~ the viability
of black capitalism and the possible role of utilizing private
sector capital to finance itoz

This paper is presented in four sections. In Section I, the
functions and purposes of the JIC loan program and its loan performance

are outlined in general terms. Section II delineates the design for



an emplrical approach for the analysis of the JLC Program, Seetion
ITI discusses empirical findings. In the final section, these

findings are placed in the broader context of the black capitalism
debate ©



I. The JIC Program: Functions, Purposeg, and Loan Performance

The JLC program functioned primarily as an intermediary between
the banks and their potential minority loan customers, an intermediary
that was capable of providing services as well funneling would-be
businessmen (who had been unable to borrow through regular banking
channels) into the JLC loan stream. JIC did pre-loan gcreening and
loan applications packaging, and, to a lesser degree, provided post-
loan technical assistance. Another important function that JLC has
served, and perhaps the fundamental reason for its origin, was the
provision of an "imstitutionalized mechanism" that would not only
allow a pooling of resources available for lending to minority business-
men, but would also spread the risk burden of each bank. Risk~spreading
was accomplished by a "loan guarantee" program in which the eight banks
agreed to participate on a proportionate basis, according to the size of
their assets; a target loss rate that was acceptable to all banks in the
program was determined; JILC, in conjunction with the appropriate lending
officer at each bank, allocated the loans among minority applicants. When
a loan authorized by JIC and granted by one of the participating banks
failed, JLC would sell notes to all the banks -- in proportion to their
size -- and would use the funds from the sale of the notes to cover the
loan loss. Thus, JLC did not directly grant loans, but served as an
allocative vehicle for dispersing compensation to banks in case of loan
write-offs, thereby spreading the risk and the costs of a write-off among
the barks,

The efficiency and profitability of the JIC operation is, of course,
directly related to the ability of loan officers to differentiate between

loan applicants who ultimately would have been good or bad loan customers,



This study will focus upon the development of a tool to accomplish more
precise measurement of the differentiation between potentially GOOD and
BAD loan applicants. The refusal to issue a loan to & person who would
have been an intrinsically GOOD customer is defined as a Type I error,
The issuance of a loan to a person who ultimately is a BAD account is a
Type II error of the credit decision. Theoretically, the refinement
in the banks! capabilities to differentiate between loan customers will
create a reduction in the incidence of Type I and/br Type IX errors.3
The first step, of course, is to define carefully the meanings
of GOOD and BAD. In the discussion about JLC, GO0D will be defined
to mean a loan whose repayment is (at least) on schedule; all others
will be considered BAD. Using this definition, as of January 1970, of
the 290 loan recipients, 122 (42 percent) would be considered GOOD and
168 (58 percent) would be considered BAD. Table 1 shows the loan status
for the JLC program in terms of the length of time of repayment delinguency.

Table 1: Loan Repayment Performance
-by Length of Loan Repayment Delinquency

Loan Repayment Status Proportion of Loans No. of Loans

Current (Payment on time)-GOOD 420 122

Less than two months behind-BAD .166) L8

More than two months behind-BAD 2727 580 79

Repurchased (Write-off) - BAD .1LL2§ 1
1.000 290

This distinction between GOOD and BAD may appear overly stringent

or arbitrary. For example, while it is possible to argue that a loan
that is, say, less than two months behind in its scheduled repayments,
either may return to current status or, in any case, eventually may
be repaid in total, this does not appear to be what happens. More

typically, once a JIC loan falls behind in its scheduled repayment plan,



the loan repayment status worsens. Of course, some loans that were
classified as GOOD as of January 1970 undoubtedly in time will turn

BAD. Finally, no matter what definitions of GOOD and BAD are utilized,
it is clear that the JLC program's repayment performance record as a
whole is very poor relative to other general bank loan functions.
Therefore, from the banka’ (and probably the minority commmities!')
points of view, the need to find improved methods for differentiating
between GO0D and BAD credit risks in the pool of minority loan applicants

is real.



TT, The Mndel for Smpirical Analysis of JIG!

a) The Theoretical Structure

As the ability to estimate P(3), the prohability that a loan
applicant will be a GOOD loan customer, increases, the bank's risks
(expected profits) created by its involvement in a loan programnm,
such as JLG, will be reduced (increased). It is hypothesized that
the probability that a loan applicant will be a GOOD customer is
related to his credit~worthiness and the terms of the loan. There
sre credit important characteristics G that may consist of personal
characteristics of the loan applicant and/or characteristics ahout
tre business for which the loan is being sought, These credit
important characteristics act as a surrogate for the applicant!s
credit-worthniness. The loan terms offered a potential custiomer are
assumed to be a function of ¢ and the hehavioral characteristics of
the banks involved in the loan program, BK. The bank variable enters
the loan term offer function because banks are assumed to differ in
many ways, including thelr capabilities for screening risky minority
loan applicants and post-loan servicing and follow-up. These differences
among banks are, typically, exogenous te the wminority loan program;
though they affect the banks loan offer behavior with regard to
minority lean applicants.

In general, one would consider loan size, the loan repayment
maisurity, and the loan interest rate to be the principal loan terms.
Towever, for the empirical analysis of JLC, only the loan size, LS,
w311 be relevant as a loan term variable because virtvally all JLC

loan customers:



(1) were given loans at the *then current program rate of interest,
vsually about one percea’ bhelow the contemporary prime rate;
and

(2) received very similsr non-price loan terms. For example, the
maturity period for over two~thirds of the loans wag five years;
and over ninety percent of the loans were for periods ranging
from two to five years.

Put differently, the interest rate and non-price loan tarms
(except tne loan size) for the JLC loans were relatively invariant
between loan recipients and over the survey data perliod. The loan
size requested and, in the case of loan approval, received by the
applicant were endogeneous vaiables in the JLC screening and lending
processs

This bypottesized behavioral model describes the structure of a
simultaneous equation system such as (1)},

(G} =f (C1,18)

(1)

e = g(Ci,BK)

Where f and g are general functions. It should be emphasized that
RX is a pre~determined excluded variable from the first equation of
(1), The analysis that follows will focus primarily upon the estima-

tion of the first structural equation of (1). Note that P(G) is

part of a simmltaneous emation system, but is identified.>

b} The Multivariate Statistical Model
The structural system, represented by equations (1)} above,
can be estimated by Two~5tage Least Squaresp6 The resulting linsar
relationships have two endogenous variables ILRP (loan repayment

performance) and IS (loan size).



The second stage of the staiistical model will yield (2):

(LR§)=W+B(LSj)"iIiI Y5 Cij'*_ej i=1 «s.a,n (2)
where the dependent variable, IRP, resembles a dummy variable because
it is qualitative.’

{1, if the loan repayrent performance is considered satisfactory 00D )

s f_ 2, if the loan repayment performance is considered unsatisfactory:BADj
The subscript j represents the jth loanr applicant with personal and
business characteristics Cij(i =1, o« « - , M), which are the exogenous
variables;ej is the residual term,
253 is the estimate for loan size generated from the first stage of
the Two Stage Least Squares estimation. Since the instruments of the
first stage are C; and BK, equation (2) will be ident.ifiedo8 This
estimation method will produce consistent estimators of «, B, and
Yy (1 =1, « ¢ o 5 M)o For each individual, E(IRP), for a given set of
IS and Ci, is the conditional probability of IRP. That is, the
tealeulated" IRP will be the conditional probability of an individnal
being G0O0D, P(G), given his personal and business atiributes and the
size of loan received.

However, the above model is not totally satisfactory. First, the
caleculated values of IRP may fall outside the [0,1] interval, which
makes a probability interpretation unappealing. This is acceptable,
however, if the IRP calculation is interpreted as an "index" of loan
repayment performance, resembling a probability measure. Higher cal-
culated values of IRP represent higher expected probabilities for a

co0D customes. Second, the two-stage leastsquares procedure assumes

that the variance is homoskedastic,9 which is clearly untrue. Therefore,



the estimates of the coefficients will not be efficient. (We do not
attempt to resolve this latter statistical problem in this paper).10
There are many previous studies that in various contexts attempt
to develop credit-evaluating schemes, especially by using multiple
discriminant analysis (MDA). Briefly, two stage least squares is
preferred to MDA for the study of the JILC program for three principal
reasons. First, this analysis is concerned with predictive powers of
the model in terms of GOOD and BAD as well as the underlying economic-
causal structural relationships. MDA and two stage least squares, as
predictive tools, can be used to distinguish between populations (e.g.,
GOOD and BAD) very accurately. However, the MDA function can be tested
as a whole to see if the populations are distinct; but the effects of
individual independent variables on this separation of populations can
not be statistically tested.11 Two stage least squares, on the other
hand, can be utilized to assess the relative contribution of independent
variables on the probability estimator. Second, two stage least squares
is specifically designed to estimate economic structure, explicitly
accounting for the hypothesized simultaneity between the dependent
and independent variables. This is clearly beyond the purview of
MDA, Third, it is usvally assumed in MDA that the explanatory vari-

12 myo Stage

least Squares, as discussed above, requires assumptions about the dis-

ables are contimous with a priori known distributions.

turbance terms, and can utilize, with no difficulty, qualitative in-

dependent variables (i.e., dichotomous dummy variables).



I11. Empirical Analysis of the JLC Program

The discussion of empirical findings is presented in the following
four sub~sections:

a) Loan Repayment Performance - An improved technique for loan
applicant selection will be estimated and tested.

b) DeFacto Loan Applicant Selection - A model will be estimated
that "simulates" the loan selection procedures used by JLC;
it will be compared with the "optimal" loan applicant selection
technique developed in a)

¢} JLC Loan Applicant Selection Over Time - The changes in the
loan applicant selection process over time will be studied in
an attempt to analyze if JLC '"learned by doing."

d) Business Neighborhood Analysis - The inter-relationship between
business loan repayment performance and certain socio-economic
neighborhood variables in which the business was located will

be explored.

Two general points about the inter-relationship between the empirical
resulte and the data should be noted. First, Appendix A enumerates the
thirty-seven variables that were available from the loan applicant data.

The "best" results usually required only a few of the independent variables.
This is apparently consistent with earlier credit decision/ioan evaluation
Btudies.13 Second, the accuracy of the predictive models depends on.the
appropriate selection of independent variables and the extent to which
these variables, as a group, explain the variation in the dependent
variable. While on theoretical grounds the existence of "significant"
multicollinearity among the independent variables can explain the need

for only a few explanatory variables for the analysis, the JLC data does

10



not possess an overwhelming amount of mul*l;icollimea,rity.ﬂﬂL Moreover,
potentially harmful multicollinearity frequently could be circumvented
by transforming the original data, especially into dummy variable forms.
Of course, multicollinearity is acceptable when the main purpose for
the regressions is prediction; this is not true for the study of the

underlying economic structure.
a) Loan Repayment Performance

JLC in conjunction with the eight participating banks approved 290
of 848 loan applicants, rejected 306 applicants, and made no decision
on the balance because the applications were withdrawn. Using a random
sample of 145 of the 290 JLC loan recipients, an improved lcan applicant
selection technique, based upon the identification of the characteristiecs
that were associated with GOOD loan rerformance, was devised. The hold-
out sample, the other 145 JLC loan recipients not utilized in the develop-
ment of the model, will be used for a test of the predictive accuracy of
the empirical findings. This method avoids the potential "sample bias"
problem introduced by testing the model on the data that was uged for
its empirical calibration. The best two stage least squares estimate

for LRP using the first sub-sample of 145 loan recipients was:

LRP = .04 + ,02LS 4+ ,02 DATE + .21EE

(3.63%)  (2.88%%)  (2.37ax) )

+ J02TR + .23 RESTM
{(1.69) (1.30)

ﬁe = c51

11



1S is the loan size in thousands of dollars;

TR is the total resources (annual income from all sources plus
accumlated wealth) in thousands of dollars;

EE is a dummy variable for employment experience (1 if employment
experience is seven years or longer);

RESTM is a dummy variable for years at current residence (1 it
regsident at same address two years or more ) ;

DATE is the date the loan was issued to the applicant (DATE = 1 for
April, 1968; DATE = 2 for May, 1968; etc.);

(The student - t+ values for the coefficients are in parentheses;

¥* and * denote 1 percent and 5 percent significance levels, respectively).

Equation (3) indicates the variables that are important predictors
of loan repayment performance:

i. As shown in figure 1, the size of the loan and P(GOOD) are
positively correlated. Also, in terms of the loans granted through JLC,
there were two fairly distinct groups ($9,000 to $15,000 and over $20,000)
that seemed to have better loan repayment performance. This is consistent
with equation (3) which shows loan size to be an important determinant of
the loan repayment performance. In particular, larger loans correlate
with superior loan repayment performance. This analysis can not distinguish
between three (not necessarily mutually exclusive) hypotheses, which might
explain the correlation: (a) there might be economies of scale in the
businesses which received loars; or (b) theve may be
loan screening by the banks and JLC when larger loans are regquested; or
(¢c) there may be at least two intrinsically different loan repayment
populations in the sample data.

ii. Another source of ambiguity is created by the Presence of the
loan issuance DATE variable. Table 2 subdivides the loan recipients by

. . 1
performance into eleven sub-periods. 5 On average, more recent loans
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appear to have better performance records. This is corroborated
statistically by the simple regression, equation (L), with RATIO (the
proportion of GOOD loans as of Jamuary 1970 to total loans issued
during each sub-period)as the dependent variable and PERIOD (the sub-

period for which the RATIO holds) as the independent variable:

BATIO = .15 + .06 PERIOD
(6.56%%) (1)

EQ = 081

Durbin Watson Statistic = 2.29

-

Lthe: PERIOD is the sub-period for which the loans were issued

(1 = April 1968, 2 = May - June, 1968, etc.) !

Table 2 is consistent with the hypothesis that JLC and the banks
have improved in their ability to discriminate between GOOD and BAD
loan applicants. However, since the data represent a varied time
horizon for the different loans, it is also possible that moxre recent

loans only appear to be systematically better from a repayment view

because they have not had sufficient time to "go bad." In other words,

the performance data for loan recipients in this study contains a
serious cross-sectional ~ time series pooling effect. In fact, the
use of the DATE variable is an attempt to control for this problem.
These twe. liypcihenes, representing alternative explanations for the
temporal effect, can not be extricated by this model, but will be

examined more closely in subsection ¢) below.

g



Table 2:

Loan Performance (As of Jamuary 1970)

Loan Issuance
Sub-period

April, 1968
May-June, 1968
July-Aug., 1968
Sept.-Oct., 1968
Nov.-Dec., 1968
Jan.-Feb., 1969
Mar,-Apr., 1969
May-June, 1969
July=Aug., 1969
Sept.~Oct., 1969

NOV‘.-DGC. [ 1969

Totals

Total number
of Loans Issued

18
39
L6
31
26
39
2l
23
15
15

8

284

By Sub-period of Loan Issuance

Number of

G00D loans

10
7
10
16
16
10
1
10

Number of

BAD loans

16
29
29
21
10
23
1

9
5
i
2

162

Ratio

GOOD/Total
111
+256
.370
.323
615
410
117
609
667
733
. 750

429

iii. Finally, the employment, residency, and resources Variables ars

very plausible predictors.

Employment experience and residency are

"traditional” characteristics of personal stability, and are thought

to be good indicators of credit-worthiness.

indicate a pre-application ability to accumulate wealth which seems

Larger total resources

related to those entrepreneurial skills needed for business success.

Using equation (3) as a hypothetical loan issuwance decision-making

tool and the hold-out sample of 145 loan recipients, it is easy to

illustrate the magnitude of type I and type II errors that would be

15



generated. Recall that for each loan applicant j, the LRPj calculated

will be an index of the expected value of the probability of loan repay-
ment performance, with higher values related to better expected perfor=-
mance. If arbitrary cui-off scores were set for accepting or rejecting
applicants, the loan decision performance in terms of, among other
things, the magnitude of type I and type II errors could be calculated.
Table 3 shows the cumulative LRP derived from equation (3) as well as
the type I and type II errors of the loan decision. A cursory examination
of this table indicates that the LRP estimator does discriminate between
GOOD and BAD loan repayment performance.

The discriminating power of the calculated LRP can be tested formally
by examining the cumilative distributions of GOODS and BADS with a
Kolmogorov-Smirnov test. This test indicated that the distributions for
GOODS and BAD derived from equation (3) were statistically significantly
different beyond the .001 1eve1.16

It should be remembered that the ability to differentiate between
GOODS and BADS is only one part of the loan issuance decision, as
discussed above. In order to determine the optimal (i.e., expected
return-risk) loan portfolio, one needs to know not only the probabilities
of GOOD and BAD but the potential costs and gains derived from correct
and incorrect decisions. For instance, using table 3, a loan issuance
decision-rule that set the cut-off score for calculated LRP = .380 would
reject 78% of the BADS and accept 65% of the GOODS. While this procedure
would accept 79 of 122 GOODS and only 37 of the 168 BADS (i.e., Pype I
error is 35% and Type II error is 22%), it is impossible to evaluate in
terms of profitability the merits of such a decision-rule without com-

parative potential cost-gain data of GOODS versus BADS.17

16



Table 3: Cunulative Probability Distribution For Hold~out Sample

Calculated Percentage of Type **  Percentage of  Type ™
IRP . Cumilative I Cumulative I

Cut-off Scores GOODS Only Error BADS Only ror
2020 1 1 2 98
080 3 3 25 75
.180 16 16 L5 55
.280 23 23 63 37
2380 35 35 78 22
180 11 L 90 10
580 67 67 93 7
680 75 75 95 5
780 93 93 98 2
.880 97 97 99 1

M

Hypothetical decisionmrule: Issue loan to any applicant who scores
above the calculated IRP cut=off score.

it
Percentage of GOODS eliminated by using cut~off score at left,

6
Percentage of BADS accepted by using cut~off score at left.



b) De Facto loan Applicant Selection

The performance of the loan applicant selection process utilized by
JIG can also be examined through the development of a statistical model
that is designed to explain which loan applications were accepted and
rejected. Using the 290 approved loan applications and the 306 rejected
loan applications (the withdrawn loan applications, in general, had much
data missing, and therefore were omitted from this analysis), and a
reinterpretation of equations (1) and (2), an appropriate model can be
devised to explain the de facto loan applicant selection Process. As
before, two-stage least squares will be employed as the estimation
procedure. Again, there are two endogeneons variables in the JLC loan
application selection proecess. TFirst, the loan size is determined
through the pre~loan screening, which, among other things, attempts to
package a feasible loan request. Second, there is the one-zero
dichotomous dependent variable, indicating if the applicant!s loan
request was approved or rejected. The estimate of the dichoiomous
dependent variable can be interpreted as a probability~index for the
loan approval, or, in other words, the probability of a favorable out-
come for the loan application., The Loan Application Approval (LaA)
was statistically fitited using two stage least squares as:

LAA = =06 + oOSAGE + LOBMR + JIT7EE + L.33ME

(1.37) (1.22) (3.01%%)  (3,21%%) )

+ WI8SBE + L02B  + L28PR + LI0ED + ,23IS
(1.99%)  (2,99%%)  (3.73%%)  (3.68%) (L.B3%%)

R™= .53

13



Statistically, nine variables appear to have been important to

JLG for determining the outcome of a loan application:

da

ii.

iii.

iv,

vils

viii,

Individuals in the thirty to forty-nine year-old age group
have better chances for approval of their applications (AGE
is a dummy variable: one for age between thirity and forty-
nine, zero otherwise).

Married individuals (MR} are more likely to receive loans,
(MR is a dumy variable: one for married; zero otherwise).
Any employment experience (measured in years, EE) is, also,
positively correlated with loan approval. This variable was
found to be similarly significant in the loan repayment
performance analysis.

Managerial experience (ME) is positively correlated with

loan application approvals (ME is a dummy variable: one
for any experience; zero otherwise).

Special business education (SBE) increases the chances for
loan approval. (SBE is a dummy variable: one for any
education; zero otherwise).

Business located in black areas (i.20, populations of greater
than 507 vblack) are more likely to receive loans from the JLC
program. (B is a dummy variable: one if business neighborhood
is more than S0% Black; zero otherwise).

Business with payrolls between $750 and $3000 are more likely to
receive loans. (PR is a dummy variable: one if payroll is
between $750 and $3000 per month; zero otherwise),

Largar Equity/Debt ratios are positively correlated with loan

approvals. (ED is a decimal).

19



ix, The loan size (IS) is extremely important; however, in an
opposite fashion to the loan repayment performance measure
developed above, That is, smaller loan requests are more
likely to be approved than larger loans, while it has been
demonstrated that larger approved loans have superior repay-
ment records. (LS is a dummy variable: one for loans of

$6,000 or less; zero otherwise).

The significance of the dummy variable for IS in equation (5)
probably reflects that applications for small loans (i.e., under
$6000) may have been screened less rigorously than larger loan requestss

Also of note are some of the variables, which were specifically
tested, and were found to be statistically unimportant in the JLC loan
applicant selection proceduress They were: (1) the age of the business;
(2) the length of ownership of the business by the loan applicant; (3)
the income of the neighborhood (see the analysis below in subsection d);
(It) the ratio of the loan size requested to the total worth of the busi-
ness; (5) the sales to assets ratio of the business; (6) the general
educational experience of the applicant; (7) the applicant!s home-~
ownership status; and (8) the yearly income level of the applicant.

Equatinn (6) is the second stage equation derived from a two stage
least squares estimation for the 290 actual loan receipients with IRP
as the dependent variable in the second stage and the nine independent
variables of equation (5) as the explanatory variables. It is designed
to compare the loan approval procedure used by JIC (derived through
equation (5)) with the optimal loan procedure developed above in equa-

tion (3).

20



IRP = ‘O)_‘. + 009 AGE + 903 MR O+ 025 EE__,,

(0.95)  (1.11)  (2.217) (6)
- .03 ME + .04 SBE + .03 B + .21 PR
(1.66) (1.37)  (1.70) {(1.61)
- 915 LS _2
(3.97#%) R = 2]

First, the total fit of equation (6) (EQ = , 2y} is lower than that

of equation (3) (?2 = . 51). Second, all variables, except EE and LS, are
not statistically significant at the 90% level. EE appears in equation (3)
and equation (6), and is statistically significant in a similar way. How-
ever, IS (though defined slightly differently in equations (3) and (6))
appears to dimply a '"perverse'" loan applicant selection process by JIC.
In equation (6) and equation (3) larger loans were associated with better
loan repayment performances; equation (5) demonstrates that smaller loans
were given preferential tireatment in terms of {he likelihood of applicant
approval.

In sum, one would have to conclude that overall the JLC de facto loan
applicant selection process has emphasized on balance personal rather than
business characteristics. The variables which explain the actual selection
process are not well~-related to the successful repayment performance predie=-
tors developed in a) above., In fact, in the case of loan size, there appears
to have been a selection process which by selecting small loans is biased
acainst choosing potentially sueccessful loan applicants.

¢) JILC Loan Selection Over Time

It has been argued that the JLC program should not be evaluated on
the basis of loan repayment performance measures over the entire time
reriod. TFor one thing, the perceived objectives of JLC by the banks in-

volved in the program may have changed cver time. The program was

21



established in the milieu of ethnic and political unrest during 1968, and
during its early existence may bave been intended (at least) partially as

a nublic relations device for the banks. In time, however, it has been
claimed that the banks wished to convert JLC into a successful profit~
oriented minority loan program. Tt is further argued that bankers learned
from early lending mistakes. If these claims are accurate, the examination
of the entire time period may obscure the progress made in the more recent
history of JLC. In this section, the hypotheses that (1) the de facto loan
applicant selection criteria changed over time and (2) the new renditions
of the loan applicant selection criteria are superior to the earlier verw
sions will be tested.

The data set consisted of 58&18 loan applications, which had been
approved or rejected. The data was subdivided into three sub-periods:
April through August, 1968 -- 206 applications; September, 1968 through
April 1969 -- 24,2 applications; and May through December, 1969 -- 136
applications. The two-stage least squares model developed in equations
(1) and (2) has been estimated for each of the three time subsets of data.

The results are shown in Tables L and 5.
Table L. Estimates Explaining Early Sub-periods - Loan
Selection Analysis Over Time - I

(Dependent Variable for Each Sub-period is L.A.A.)

Time Period Constant  MX1 ED FR 1S 72

L/68 - 8/68 .11 -.09 .25 .56 <31 .38
(1.72)  (2.00%)  (1.86™*) (4.03"*)

9/68 - L/69 A7 =47 57 .62 24 L9
(1.01)  (9.367)  (5.22%) (1.96%)

5/69 - 12/69 .07 ~.0L L6 <31 .10 .07

(0.07)  (2.98™) (3.01™* (1.96%)

1 The proportion of non-whites in business neighborhood (in decimals).

Equity - Debt ratio for the firm.
Dummy variable for payroll: $3,000 - $750 = 1; 0 = otherwise.

Dummy variable for requested loan size: ~ 6 »000 or less = 1; 0 = otherwise.
e
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Table 5: Estimates Explaining later Sub-periods - Loan

Selection Analysis Over Time - II

(Dependent Variable for Each Sub-Period is L.A.A.)

Time Period  Constant MK2 PD ED M TVBA 1S R 2
L/68 - 8/68 .51 -.03 -8 .37 .22 -s02 .33 .11
(0.10)  (3.117)3.03") (L.L5™) (0.28)  (3.67*%
9/68 - 4/69 .13 -.07 .2l .57** .05 .17** .23 .20
(0.36)  (1.30) (1.29™) (0.61)  (3.18"%) (1.92%)
5/69 - 12/69  -.04 -.22 39 .53 .05 43 0l 46
(1.11)  (1.21) (1.78)  (0.77)  (2.02"%) (2.02%%)
MX2 = The difference in racial composition between residential area and

business area (in decimals).

PD = Dummy variable for personal debt, current monthly debt obligations:

8450 or more = 1; O = otherwise.

ED Equity - Debt ratio of the firm.

m = Dummy variable for home ownership: Own (purchasing) = 1; O = rents.

TVBA = Dummy variable for total value of business assets: $10,000 or more

= 1; 0 = otherwisze.

LS = Dummy variable for requested loan size:

0 = otherwise.

Table L contains the estimated coefficients for the set of variables

2
which best explain (in terms of total fit, ¥ } the total variation in the

J1C loan applicant selection process for the first and second sub-periods,

25,000 or less = 1;

Note that in Table I, the coefficient of determination (E-Z) declines

dramatically for the last sub-period. The opposite occurs in Table 5.

The latter table contains the estimated coefficients for the set of vari-

ables which best explain the total variation (R 2) in the JLC loan appli-

cant selection process for the last sub-period.

These tables are con-

sistent with the hypothesis that the JIC criteria for loan applicant

selection has changed over time.
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Both of these tables suggest that business variables such as the
magnitudes of the equity-debt ratios are statistically more important
in the more recent loan application decisions. Table L indicates that
swaller loan requests, though still given preferential treatment, are
less likely to be granted in the later sub-periods. Moreover, Table 5
shows that larger firms (i.e., those with larger total business assets)
become more preferred loan customers over {ime. The importance of the
home ownership and payroll variables appears to diminish over time.

In order to test the hypothesis that the sub-period loan applicant
selection criteria in Tables l and 5 represent an improvement over time,
the 290 actual JIC loan recipients were used in the two stage least
squares model, similar to equation (6) above, with IRP as the dependent
variable., When the early sub-period selection criterion independent
varjables were used (i.e., Table L), the R 2 was .20; when the latter
sub-period selection criterion independent variables were used (i.e.,
Table 5), the R 2 was .39. These results indicate that the changes over
time in JIC loan applicant selection criteria are consistant with the
improved loan applicant performance. Apparently loans were granted in
terms of more traditional banking criteria in the later sub-periods.
However, it is also clear that there might be additional improvement
possible in the JLC loan recipient selection. In particular, loan
selection should be more dependent on the employment experience of the
applicant and the size of loan requested for the business (i.e., see
the estimate for equation (3) above).

d) Business-Neighborhood Analysis

The proponents of black capitalism as well as other ethno-centered
ideologies frequently advocate the establishment of minority enterprises

situated within the most densely ropulated minority areas. The usual

2l



economic justification for such an approach is derived from regional
economic base theory: income earned by minority entrepreneurs in the
minority "region" is likely to be spent and/br reinvested within the
region, thereby fostering through the economic base multiplier con-
tinued economic expansion and development of minority groups.

It, therefore, is appropriate to ask: Are minority businesses
more likely to be successful in particular types of neighborhoods?

Moxre specifically, how dces the neighborhood's racial mix and/br
neighborhood's income affect the likelihood that a minority entre-
preneur will succeed? In order io examine the effect of meighborhood
variables on the economic performance of the JLC loan recipients, it
was necessary 1o create a sub-sample of loan recipient businesses that
1) existed in sufficient numbers within all geographical sub-areas of
Philadelphia to permit statistical analysis and 2) had similar business
characteristics in terms of operations that would not be themselves
affected by location. It was decided that for the JIC loan recipients,
the retail and wholesale businesses seemed to be best suited for this
type of analysis. Using as data, therefore, the 144 JIC loans to retail
and wholesale businesses, the effects of business location on loan re-
paynent performance were explored.

Equation (7), using ordinary least squares, was estimated to examine
this relationship between loan performance and business neigh'Borhood.19
The dependent variable (Y) is the ratio of successful to: 30t81+.JIC loan customers
for each of the thirteen Philadelphia macro-neighborhoods.

Y =1.16 + 1.35, A& MIX - .18_INC  R? = .6}
(3.06™ (3.10*;1)q (M

where 4 MIX is the percentage change in the racial composition of the
neighborhood (going white to black) between 1960 and 1970;

INC in the median income (census data) for 1960 in the neighborhood.
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It appears that the retail and wholesale minority businesses con-
sidered here have better repayment performances if the business neighbor-
hood is 1) turning black and 2) relatively poor. Conversely, it seems
that small minority retail and wholesale businesses will not do well
in the richer, integrated areas. While these results appear to be con-
sistent with the economic-base ideology, it is plausible that this, in
part, may be explained by the hypothesis that the residents of poor,
black neighborhoods have relatively low "shopping mobility." There-
fore, the local stores may have at least a partial “"spatial" monopoly

that enhance profits and, ultimately, repayment performance on loans.
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IV. The Upshot

a) Conclusions About the JIC Program

This study has empirically determined that by altering the JIC loan
recipient selection criteria repayment performance could be improved.
Five characteristics on the loan application were found to be the best
statistical predictors of succesaful loan repayment for JLC loan recipi-

ents. These characteristics were:

1)} the loan recipient received his loan toward the chronological

end of the survey period of the JLC program;

2) the loan recipient received a relatively large loan;

3) +the loan recipient had at least seven years of employment

experience that was related to the type of business for which
the loan had been sought;

L) the loan recipient had accumilated a relatively large personal

net worth; and

5) the loan recipient lived at his current residence for at least

two years.

The first characteristic might be erroneously interpreted to indicate
that the loan recipient selection process improved over time as JIC and the
participating banks "learned by doing." An analysis of the JLC loan appli-
cant selection criteria from the pool of rejected and accepted loan appli-
cants for three sub-periods of time revealed that the loan recipient selec-
tion criteria did change. However, neither the original nor the subsequent
applicant selection criteria were well related to those found to be key to

successful loan repayment performance. While smaller sized loan requests
were more likely to be approved, loan repayment performance was better for
larger loans (i.e., the second characteristic for a successful loan recipi-

ent). This analysis did not distinguish between two competitive explanations
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for this: either larger loan requests are screened by JIC and the banks
more carefully and/or larger loans supply the guantities of capital
necessary to take advantage of economies of sca.le.20 The third, fourth,
and fifth characteristics of the successful loan repayer are more
"traditional." They alledgedly demonstrate financial solvency and
individual stability. PFinally, it was discovered that the probability
of successful loan repayment increased if a retail or wholesale busi-
ness were located in a relatively low income neighborhood that was
becoming black. This may, in part, be explained by the "Spatial®
monopoly of ghetto enterprises.

This analysis, as in prior S‘I:udies,21 discovered that relatively
few variables were required for the accurate prediction of credit rexr-
formance. The variables that appear to be important predictors of
credit~-worthiness in these previous studies can be categorized into
measures of fiscal performance, such as financial balance sheet data
or financial ratios, and measures of stability/besponsibility, such as
the length of time employed. Clearly, the empirical findings for JIC
loan applicant performance are ostensibly a blending of these two types
of variables.

It is particularly interesting to note that Bates,22 in a recent
work that studied the experiences of the SBA minority lemding program,
achieved results that were, with two notable exceptions, consistent with
those of this study. The Bates study, using MDA, found that financial
measures, such as total assets of the business and outside net worth,
and stability measures, such as work experience, are powerful predic-
tors of GOOD and BAD loan repayment rerformance. However, the cross-
sectional/time series effect, which has an important variate in the

current study, was found to be a relatively smail explanatory variable
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by Bates. A more crucial difference between these two studies, however,
is that Bates (as well as all the previous studies noted) in his analysis
does not take into account that simultaneity may exist between loan terms
and loan performance, and as a result erroneously does not use loan size
as a predictor of performance.23

b) Minority Loan Programs and Minority Economics: The Broader View

One of the techniques currently espoused for increasing the par-

ticipation of minority groups in U. S. economic activity is private
sector capital lending to small minority businesses. Commercial banks
have demonstrated interest in this type of arrangement, although the
magnitude of lending has been small, and, in general, loan repayment
performance has heen ;poc>:::'.2J'L The opponents of minority loan programs
such as JIC contend, among other things, that:

1) Small minority-owned businesses located in the ghetto provide
relatively low return - high risk investment opportunities.

2) Small minority-owned businesses generally are premised upon
self-employment, which offers a secularly declining and rela-
tively low rate of return to human capital.

3) Small minority-owned businesses are too often in retail trade,
which is a declining sector with a particularly low rate of
return.

i) Small businesses, in general, have no place in a modern
technologically oriented economy because they can not take
advantage of economies of scale.

These four claims are elements of the more fundamental issue: Are

programs such as JIC appropriate for enchancing the future economic via-

bility of minority groups? The validity of the four charges and the .answer

to this latter question can not be determined at this time.

This analysis,

29



though a rudimentary step forward, demonstrates that minority loan programs
may be able to learn from their mistakes, and over time improve their eco-
nomic performance. However, it is not at all clear that this improved
performance would be sufficient to induce private capital investments

into minority enterprises.
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Appendix A: Variables Used in JLC Analysis

The following is the list total of variables that were used for data analysis
for this study:

a) The Personal Characteristics for each individual were:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

(16)
a7)

(18)
a9

(20)

race

sex

age

marital status

ownership or renting of home

number of years at current address

location of residence

income level of the residential area

racial composition of the residential area

rate of change of racial composition of the residential area
educational background

total value of personal property

current average monthly personal income of applicant

current average monthly debt repayment obligations

other sources of funds available to applicants, including spouse's
income, additional loans or rental income

total of other sources of funds

employment experience, defined as the length of time employed in the
field of the loan being sought

management experience in the field of endeavor, including supervision
experience

ownership experience in the field of endeavor, defined as financial
control of the business

experience in special business - education programs or training programs
related to the business venture

b} The Business Characteristics for each individual were:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8

(9

(10)
(11)
(12)
(13)
(14)
(15)
(16)
17

type of business

age of business, length of operation

length of ownership of current business by each applicant

income level in the neighborhood of the business site

location of business

racial composition of the neighborhood of the business site

rate of change of racial composition of the business site

scale of business at the time of each application: including total
labor force, monthly total payroll, gross sales per month, total value
of business assets, and estimated net worth

scale of business more than six months after loan is approved, including
total labor force, monthly total payroll, and gross sales per month
purpose of loan

type of collateral

loan repayment terms

loan repayment performance (data supplied by the participating banks)
size of loan

name of bank issuing loan

amount of loan requested initially by applicant

amount of loan suggested by JLC
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Purists may be unsatiefied with this presentation because the ability
to refine and reduce type I and type II errors ie in general only part
of the inputs needed to optimize the banks overall objective function
in terms of the loan applicant mselection., However, there are several
sets of circumstances, all of which are likely to be consistent with
the JIC situation, when refined probability estimators for loan
repayment performance will be necessary and sufficient to determine
optimizing bank behavior, First, if each loan account has roughly

the same expected rate of return and is a relatively small part of

the total bank loan portfolio, and if all loans are not perfectly
statistically dependent, the reduction of type I and type II errors is
clearly consistent with maximizing expected profits from the loan
portfolio for a pre-specified "acceptable" risk level (i.e., this
represents a bank loan portfolio diversification approach},

For the ultra-purist, expected profit maximization will be consistent
with bank expected utility of wealth maximization if the objective
function of the bank is linear or exponential in terms of wealth.

That is, expected profit maximization by the minority loan program can
be rationalized as expected utility maximization behavior under
several plausible conditions, If the minority loan program represents
& very small portion of the total bank assets, it is clear that the
total profits generated by the bank are virtually unaffected by
minority lending decisions, Put differently, the expected utility

of the minority loan program is independent of changes in the bank's
total profitability or wealth.,

Formally, let & be the total profitability of the bank from all sources
other than the minority lending program, Mathematically, if UGW) is

the utility index of the decision makers in the lending program, assumed
to satisfy the expected utility hypothesis, and m is the program!s
profite, then there exists o and B (constants) such thats

U + 4) =aU(m) + B

That is, under the expected utility hypothesis assumptions, UCn) and
U(n+ﬁ), where A is an arbitrary increment, will yield equivalent preference
orderings in terme of the decision makers in the lending process, and

all "measurable" utility preference orderings are unique, up to a linear
transformation. Differentiating with respect to m and A, respectively,
yields

U'(m + 4) =aU'(n)

Ut(m +8) = & U(n) + a8
da da

i

Let dr = a and d8 = b, then it can be seen that
da da

U'(m) -2 U(") - b=o.

ii



i, Jack Guttentag, "Credit Availability, Interest Rates, and
Monetary Policy," The Southern Economic¢ Journal, Vol, XXVI,
No. 3 (January, 1960), pp. 219-228.

J. Donald D. Hester, "iAn Bmpirical Examination of a Commercial
Bank Loan Offer Punction," Yale Economic Essays, Vol, II,
No. 1 (1962), pp. 2-57.

k, Donald R, Hodgman, "Credit Risk and Credit Rationing," terl
Journal of Bconomics, Vol. LXXIV, No. 2 (May, 1960, pp. 2%%-2735.

1., Dwight M. Jaffe and Franco Modigliani, "A Theory and Test of
Credit Rationing," American Economic Heview, Vol, LIX, No. 5
(December, 1969), pp. 850-072.

m. G. W. Ladd, "Linear Probability Functions and Discriminant
Functions," Econometrica, Volume XXXIV, No. 4 (October 1966),

n. Dileep Mehta, "The Formulation of Credit Policy Models,"
Management Science, Vol. XIV, No. 2 {October, 1968), pp. B30-B50.

o. J. H. Myers and E. W. Forgy, "The Development of Numerical
Credit Evaluation Systems," Journal of the American Statistical
Association, Voiume 55, No. 3 (September 1963), pp. 799-806.

p. Y. E. Orgler, "A Credit Scoring Model for Commercial Loans,"

Journal of Money, Credit, and Banking, Volume II, No. 4
(November 1970}, pp. L35-LL5.

SCarl F. Christ, Econometric Nodels snd Methods (New York: John Wiley &
Sons, 1966), Chapter O.

6
for example, See A, S. Goldberger, Economeiric Theo (New York: John
Wiley & Somns, 196L4), pp. 329-338, 357-36L.

7The analysis can be extended to account for degreee of badness (and
goodness) by a two~-phase analysis. The first Phase is the study we
use in our analysis., The second phase would be for the group of bads
only (LRP = 0) with a new dependent variable, the cost of each bad account,
which, of course, is not constant. Then the information is combined
to yield an expected value for the cost for each type of score when
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98ee 4 Se Goldberger, ope cite, pp. 232-236, By examing the twom
Stage least squares estimate, it is clear that it is heteroskedastic,
The first stage of the two~stage least squares estimation Yields
ﬁ§., the estimate of the other endogenous variable, Let X5 be row
o0flthe predetermined variables for the jbh person in the second
Stage; the row vector X: consists of ( .3 0145 esa, C.)e IRP

-]
is 0~1 dichotomous., Ehgrefore, if e, I5Jthe residual with the

"elassical" assumption that E(ej) = 0, the distribution of ey mst be
Value of € Probability of €5
- . ! - * l
XJB 1 XJB
-X.B1 B!
1 XJB XJB

where B = (G", ﬁj’ Y1.’ Y2} LA | Ym)
The variance ig

2
E(ej ) = LE(LRPJ.)J L1 - E(LRPj);

since E(LRPj) = XjBIo

Therefore, the variance will differ according to the value of X..
That is, the disturbance is heteroskedactic, varying systematic
with E(LRPj) and, hence with X;a

1OGoldberger, OPs Cite, pp. 248~251, suggests a method for adjusting
heleroskedastic disturbances by assuming that the diagonal of the
second-moment matrix generated from the sample data is a "good"
estimator for the population variances, Since the validity of such
an assumption can not be assessed, this method is not used in this
study. Unfortunately, Three Stage Least Squares, which wonld produce
morae efficient estimators than Two Stage Least Squares, can not be
employed because it has been hypothesized that the Ioan Size relationship
of equations (1) is not identified. Therefore, given that Two Stage
least Squares when applied to equations (1) will produce consistent,
but inefficient estimators, it is possible that tre analysis will
dismiss as statistically insignificant some independent variables
that it should not. However, assuming the model is correct, those
independent variables that are accepted as statistically significant
vith this estimation procedure clearly are.
11See Phoebus J. Dhrymes, Econometrics: S¢atistical Foundations and
Applications, (New York, Evanston, and london: Harper and Row,
Publishers, 1970), p. 76.

2Generally, the independent variables are assumed to be distributed
mltivariate normal, Gllbert, op. cit., demonstrates that dichotomous
independent variables (iseo, non=-continuously distributed variables)
can be used in MDA, often without affecting the efficiency of tre
discrimination function,



13Fbr example, see Orgler, op. cit., who uses only six variables for
explaining the bank loan review process; and Altman, op., cit.,
who, using MDA, derives a predictor of corporate bankruptcy with only
five variables, all of which are corporate financial ratios,

1)"‘I.'hough "gignificant" multicollinearity is, in the final analysis, a
patter of judgment, J. Johnston, Econometric Methods, Second Edition
(New York: MecGraw~Hill, 1972), pp. 159-168, outlines the effects of
and several statistical tests for "gignificant® multicollinearity.
This study has employed the methodology suggested by D.E. Farrar
and R.R. Glauber, "Multicollinearity in Regression Analysis: The
Problem Revisited," Review of Hconomics and Statistics, Vol. 49, No. 1
(February 1967), pp. 92-107, to test Tor significant multicollinearity
problems,

15There Wwere 8iX loan recipients who received multiple loans in at least

two sub~periods, and are therefore excluded from this analysis,

1650 Sidney Siegel, Non-parametric Statistice (New York: McGraw-Hill
BOOk compa-’ny, InC., 19 ’ pp. 12?-13 .

Tor course, a dual cuit-off score system can be used, Under such a
system, if LHP. < S1s the applicant is automatically rejected; if
LRP. > S,, the’applicant is automatically accepted; and if Sq < LEP, < S
theJappllcant is subjected to further investigation before a decisidn
is made, See Orgler, Op. Cit., for the problems and merits of a dual
cut-off system.
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1S‘I'here were 12 loan applicants who had made multiple applications in at
least two of the sub-periods, and were dropped from the data for this
part of the analysis,

191t should be noted that other neighborhood variables, such as 1970
neighborhood incomes, changes in neighborhood incomes between 1960 and
1970, the racial mix by neighborhood in 1960 and 1970, and housing
dilapidation variables,were tried, and found not to improve the total
fit in equation (7).

20Andrew Brimmer and Henry Terrell, "The Economic Potential of Black
Capitelism," A paper presented at the American Economic Association
Meetings, New York, December, 1969, In their discussion, the authoms
note that there are significant economies of scale in minority-owned
businesses, a result apparently consistent with this study.

21See for examples Altman, Op._cit,; Benston, op. cit; Myers and Forgy,

op. cit.; and Orgler, op. c¢it,

22, Bates, "An Econometric Analysis of Lending to Black Businessmen"
Ihe Review of Economics and Statistics, Vol. LV, No. 3 (August 1973)
pp. 272-283,
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233atea, op, cit., p. 278, appears to recognize implicitly that
simultaneity between the loan size and loan repayment pe;fgrmance
may exist: "While themsanvalues of loan amounts superficially
suggest that the SBA may be handling Righ risk borrowers by .
restricting loan size, adjustment for firm size among the categories
of current and delinquent borrowers refutes this notion,...when
loan amount is divided by total assets for each observation in the
samples of current and delinguent Black businesses, respective
mean values are 1.59 and 2.19....High risk borrowers apparently
are not being under - financed by the SBA,"

The conclusion above in light of the current study is very likely to
be erroneous., First, delinquent firms in the SBA saumple have mean
total assets of less than one-half that of non-delinquent firms, and
received loans that were two-thirds those received by non-delinquent
firms. The resulting ratios referred to by Bates indicate that

the loans were significant quantum Changes in the available capital
for each firm; and if their exist economies of scale for these business,
the absolute loan size and not the ratio of loan size to total assets
may be the relevant predictive variable. Second, Bates rejects the
hypothesis that loan terms may have been used as part of the SBA

loan applicant 8creening device, a hypothesis he never explicitly

tests through his analysis (though it appears very plausible given
the above data),

2h“Commercial Banks and Minority Entrepreneurship," Yale Law Journal,
Vol. LXX (1971), pp. 614-6L6.
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