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ABSTRACT

The objective of this study was the estimation of discriminant

functions for the Section 502 Housing Loan Program of the Farmers Home

Administration in Fentress, Grundy, and Haywood counties, Tennessee.

The hypothesis of the study was that good and problem borrowers were

distinguishable from one another based upon information available on the

application form. Two samples were collected from the loan portfolios

of each county. One sample represented problem borrowers and the other

good borrowers. Data from each application sampled included the socio

economic characteristics of the borrower. The samples were analyzed in

three steps: first, in a tabular analysis; second, in stepwise regres

sions; and third, in discriminant functions.

The tabular analysis revealed that within each county several of

the borrower characteristics were related to the loan classification

but that the relationships were not consistent among the counties. The

stepwise regressions were used to further study the variables. The most

predictive variables for each county were then used in the three discri

minant models. The models differed reflecting the local employment,

creditor, and household types, as well as the financial measures which

could be best identified with loan classification in each county.

The discriminant models for Fentress, Grundy, and Haywood coun

ties were tested, found significant, and correctly classified 81, 79,

and 81% of the respective loan application samples.
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CHAPTER I

INTRODUCTION

A. THE PROBLEM

The Section 502 Rural Housing Loan Program of the Farmers Home

Administration (FmHA) has grown rapidly in recent years, serving the

important function of increasing the availability of decent rural

housing (USDA, 1975). Unfortunately, as the program has increased, so

too has the problem of delinquencies. As Table I shows, the delinquency

rate for the United States grew from 3% in 1969 to 8% in 1974.

A delinquency occurs when a monthly mortgage payment is missed;

however, servicing and/or collection procedures normally begin when a

borrower is two or three payments delinquent (USDA, 1975). The ser

vicing guidelines of Tennessee's FmHA (Tennessee Bulletin No. 1310, 1976)

state that ". . . staffs must . . . become . . . an active participant

in a well planned and implemented servicing program that causes borrowers

to keep their accounts current and thus retain ownership of their

homes. . . ." Clearly, the FmHA goals include continued homeownership

and an active role for county supervisors in keeping their borrowers

current. Therefore, we can infer that as the delinquencies rise in any

given county, the amount of time that county staff must spend in plan

ning and implementing a servicing program will also rise, which must

therefore reduce the time available for performing other important

services.



TABLE I

BORROWERS DELINQUENT BY NUMBER AND PERCENTAGE OF FmHA INDIVIDUAL
HOUSING PROGRAMS IN THE UNITED STATES AS OF JUNE 30, 1969-1974

Borrowers Delinquent

Year Number Percent

I960 7,472 3

1970 9,353 3

1971 15,016 4

1972 20,313 4

1973 27,252 5

1974 47,820 8

Source: Brief History of the Farmers Home Administration, Janu
ary 1975, U.S. Printing Office: 1975-667785/48 Region No. 6.



One of the primary goals of the FmHA is to provide "loans to low

and moderate income families [to] help them obtain modest homes in suit

able rural environments at prices and on terms they can afford" (USDA,

1972). In keeping with this goal, eligibility was increased in 1976 by

raising the maximum adjusted family income from $8,500 to $10,000. Fur

ther, housing loans are tailored to low-income families by subsidies

which reduce the interest rate to as low as 1%.

The FmHA, a government agency, operates its housing program with-

our profit motivation; however, its housing loans must be repaid. The

servicing of loans, by expending the time and resources of the local and

regional FmHA offices, is an expense that adds to the overall cost of

the housing program. Improved methods of screening borrowers in order

to reduce the number of delinquencies have the potential of aiding the

FmHA provide rural home financing.

B. COUNTIES UNDER STUDY

The Fentress, Grundy, and Haywood county offices were under dif

ferent FmHA administrative districts and had active FmHA housing programs

for low- and moderate-income rural families.

Over the six fiscal year periods of 1971-1976, the Fentress

County FmHA office made 496 new housing loans, while Grundy and Haywood

counties made 424 and 605 new housing loans, respectively (Table II).

Assuming the housing stock of 1970 (Table III) as a base, the new

houses built with these loans represent an increase in the housing

stock of 14% in Fentress County, 13% in Grundy County, and 11% in

Haywood County.



T
A
B
L
E
 
I
I

RU
RA
L 

HO
US

IN
G 

UN
IT

S 
CO
NS
TR
UC
TE
D 

UN
DE
R 

Fm
HA

 S
EC
TI
ON
 5

02
 P
RO

GR
AM

IN
 F

EN
TR

ES
S,

 G
RU
ND
Y,
 A
ND

 H
AY
WO
OD
 C

OU
NT

IE
S,

 1
97
1-
19
76

F
i
s
c
a
l

F
e
n
t
r
e
s
s
 
C
o
u
n
t
y

G
r
u
n
d
y
 
C
o
u
n
t
y

N
u
m
b
e
r

D
o
l
l
a
r
 
V
a
l
u
e

N
u
m
b
e
r

D
o
l
l
a
r
 
V
a
l
u
e

Ha
yw
oo
d 

Co
un
ty

N
u
m
b
e
r

D
o
l
l
a
r
 
V
a
l
u
e

1
9
7
1

5
2

6
1
2
,
0
0
0

8
3

6
6
7
,
0
0
0

9
6

1
,
1
9
0
,
0
0
0

1
9
7
2

7
9

1
,
0
7
6
,
0
0
0

1
0
6

1 
,
0
6
4
,
0
0
0

1
4
0

1 
.8
21
 ,
0
0
0

1
9
7
3

8
0

1 
,
1
0
7
,
0
0
0

7
6

8
2
3
,
0
0
0

1
1
6

1 
,
6
5
4
,
0
0
0

1
9
7
4

8
1

1
,
2
9
7
,
0
0
0

3
7

5
4
3
,
0
0
0

6
1

9
8
5
,
0
0
0

1
9
7
5

1
0
1

2
,
1
2
3
,
5
0
0

3
8

5
8
9
,
0
0
0

7
4

1
,
3
5
4
,
0
0
0

1
9
7
6

1
0
3

1
,
8
5
7
,
0
0
0

8
4

1 
,
3
2
3
.
0
0
0

1
1
8

2
,
2
7
5
,
0
0
0

T
O
T
A
L
S

4
9
6

7
,
6
7
2
,
5
0
0

4
2
4

5
,
0
0
9
,
0
0
0

6
0
5

9
,
2
7
9
,
0
0
0

So
ur
ce
: 

Fm
HA
 T
en

ne
ss

ee
, 
Su
mm
ar
y 
of
 A
cc

om
pl

is
hm

en
ts

, 
19
71
-1
97
6.



TABLE III

CHARACTERISTICS OF HOUSING, POPULATION, INCOME, AND EDUCATION FOR
TENNESSEE AND FOR FENTRESS, GRUNDY, AND HAYWOOD COUNTIES

Characteristic

Fentress

Tennessee County

Grundy Haywood
County County

Housinq--1970

Number of housing units
House median dollar value
Units lacking some plumbing (%)
Units built prior to 1950 (%)
Housing in one-family units (%)
Homeowner vacancy rate (%)

Population--1970

White
Black
Population per square mile
Population change 1960-1970

Income--1969

Median dollar family income
Number of families
Number of familes below poverty

level
Families below poverty level \%)

Education--1970

Persons over 25 years of age
with less than five years'
educationeducation \/o)

1,212,961 3,638 3,175 5,549

12,755 6,191 4,806 10,805

13.0 47.3 37.2 37.0

47.5 53.8 55.7 61.8

79.9 93.9 91.2 90.9

1.3 1.1 0.3 0.9

Persons with four years of
high school or more {%)

3,297,378
620,636

95
10.0

7,447
100,692

18,326
18.2

9.5

41.8

12,587
*

25
-5.2

3,937
3,164

1,343
42.4

22.3

18.8

10,577
*

30

-7.7

4,183
2,857

1,148
40.2

16.9

18.6

8,873
10,723

38

-16.2

4,474
4,634

1,879
40.5

19.5

25.3

*None reported.

Source; Tennessee Statistical Abstract, 1977, Center for Business
and Economic Research, Col lege of Business Administration, The University
of Tennessee, Knoxville, July 1977.



Table III shows that in 1969 all three counties had low-median

family incomes, with over 40% of their families below the poverty level,

and that they each experienced declines in population from 1960-1970.

In 1970 the median housing value for each county was low and well below

the state average. Over one-third of all housing in Grundy and Haywood

counties and almost half in Fentress County lacked some plumbing, while

over 90% of all housing was single family. All three counties had low

homeowner vacancy rates, and more than half the housing was built before

1950. In short, Fentress, Grundy, and Haywood counties had large pro

portions of their populations living in substandard housing, earning

low-median family incomes, and having low levels of educational achieve

ment.

C. PREVIOUS RESEARCH

Several studies have been made using methods of discriminant

analysis to estimate functions useful in the credit screening of agri

cultural loan applicants. The idea is put forth that there are key

characteristics of applicants which can be used to predict loan success,

and that the identification of these characteristics is possible by

studying the records of past borrowers. Therefore, data are collected

from the applications of loans that are classified as good or successful

and from loans that are classified as problem or unsuccessful. The data

from the two groups are compared for differences related to the loan

classifications by means of stepwise regression or stepwise discriminant

analysis. The key characteristics of borrowers are in this way deter

mined, and a final discriminant function is calculated.



In the Bauer and Jordon study (1971) of Production Credit Asso

ciation (PGA) in Tennessee, eight borrower characteristics were found

to be important and were used in the discriminant function. They were

the debt to asset ratio, farm value, total liabilities, marital status,

family expense as a percent of total expenses, current asset to current

liability ratio, number of dependents, and expected income as a percent

of the previous year's income. The discriminant function correctly

classified 85% of the sample loans included in the study.

Johnson and Hagan (1973), based on PGA loans in Missouri, found

six important borrower characteristics that related to loan classifica

tion. They were the debt to asset ratio, current asset to current

liability ratio, a repayment index, debt to net worth ratio, gross income

to current debts ratio, and net worth to PGA commitment ratio.

The study by Dunn and Frey (1976), using Illinois PGA loans,

found four important borrower characteristics in its discriminant analy

sis. They were the total liabilities to total assets ratio, amount of

credit life insurance, amount of the note divided by cash farm income,

and number of acres owned. The discriminant function correctly classi

fied 75% of the sample loans tested.

The results of these studies show that the financial position of

the borrower as determined by ratios using debts, liabilities, and their

relationships to income and net worth make up most of the important bor

rower characteristics. In fact, of the characteristics identified as

important, only marital status and the number of dependents are not

wealth related.
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The loans studied in this analysis differ from those used in the

previous studies because of two major distinctions. First, housing

loans differ from farm loans because housing is not income producing

and, therefore, cannot be analyzed in the type of feasibility studies

available with various farm enterprises. Also, housing loans, unlike

farm loans, are not in any way repaid out of income produced from the

effective use or investment of the borrowed funds, but are repaid from

income allocated to meet living expenses. Second, unlike the PCA agri

cultural loan program, the FmHA housing loan program has income restric

tions which eliminate many potentially safe loans and only allows

lending money to those borrowers who are unable to secure home financing

elsewhere.

D. OBJECTIVES

The objective of this study was to develop discriminant models

which would differentiate between good and problem borrowers currently

enrolled in the FmHA Section 502 Rural Housing Program in three rural

Tennessee counties. This objective was accomplished through three steps:

1. A brief descriptive analysis of the socioeconomic char

acteristics of good and problem borrov/ers in Fentress,

Grundy, and Haywood counties.

2. A stepwise regression to select variables which were

statistically related to the loan classification of

good and problem borrowers for each county from those

variables which had a priori theoretical relationships
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to loan repayment and which were available from the

data on the FmHA loan applications.

3. The derivation and testing of a separate discriminant

model for each of the three counties, built upon the

variables selected by the stepwise regression.

This study was an attempt at the discrimination of good from prob

lem borrowers in the FmHA housing loan program in Tennessee. The discri

minant model building was based on the premise that only good and problem

borrowers currently in the program need be sampled (Borrowers who were

neither clearly good or problem were excluded from the sampling.). If

these two groups of borrowers could be discriminated based upon informa

tion available at the time of their loan application, then quantifiable

predictions of loan success could be made for new applicants at the time

of application.

f



CHAPTER II

PROCEDURE

The procedure for this analysis was built around information

available on the FmHA loan applications. It was assumed that the appli

cations were designed to collect information that was useful in the loan

evaluation process. For this reason, all of the socioeconomic informa

tion available on the application was collected.

Two samples were made from each of the loan portfolios in Fentress,

Grundy, and Haywood counties. One sample of approximately 50 applications

represented good loans, and the other of a like number represented prob

lem loans. Good loans were defined for the purpose of this study as

loan accounts which were not delinquent, i.e., always paid when due,

over a two-year period, 1974-1976. Problem loans were defined as loan

accounts which were found delinquent by three or more months at any time

during the same two-year period. The three-month delinquency was chosen

to define problem loans because a State Administrative Directive (Ten

nessee Bulletin No. 1310, 1975, p. 3) called for active loan servicing

on the part of the county supervisor when a borrower was two or three

payments (months) delinquent on his or her mortgage.

The data collected from the loan applications were evaluated in

terms of their relationship to the good and problem loan classifications.

The available information was categorized under four broad headings:

sociological, employment, payments and debts, and income and expenses.

10
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The information which was classified under the heading of socio

logical characteristics included the applicant's age, years of education,

race, months in residence, and military experience. Also included under

the same heading were the total household number and family type, which

was divided into four dummy variables: male-headed with spouse present,

male-headed without spouse present, female-headed with spouse present,

and female-headed without spouse present. These sociological character

istics were included in the analyses because they were expected to

reflect part of the borrower's attitudinal values towards home ownership

and debt repayment. As a result, the group of good borrowers might

differ from problem borrowers in the values for these variables, which

in turn might be useful in discriminating between the groups.

The employment characteristics collected for each sample borrower

included the number of jobs in the last five years for both spouses as

present in the household, the number of months of unemployment in the

last five yeras for both spouses, and the employment type at the time

of application for both spouses. The employment type was broken down

into 12 dummy variables which included: service, sales, farm, house

wife, unemployed, craftsman, machine operator, retired, laborer, and

miscellaneous. These employment variables were used in the study because

home mortgage loans are repaid out of income, which in turn is dependent

upon employment and its reliability in generating a minimum level of

disposable income.

The characteristics included under payments and debts that were

used in this analysis included the borrower's monthly payments, total

debts, total assets, and insurance. Monthly payments were divided into
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those made on real estate and those made on personal property. Three

discrete variables were used to measure present creditors: banks,

credit cards, and small loan companies. All of these variables were

included in the analysis because they are used to measure financial

position, debt experiences, and repayment capacity.

The information which was classified under income and expense

characteristics included income, planned income, expenses, and planned

expenses. Income and planned income were divided into that of the male

spouse, the female spouse, and the total household. The expense and

planned expense figures were for the entire household. This income and

expense information is used by the FmHA in determining borrower eligi

bility, interest credit, and lending limits, but was of importance in

this study as a measure of financial liquidity and discretionary spending.

A. STEPWISE REGRESSION

The identification of borrower characteristics used in the evalua

tion of loan applications in the discriminant analysis was accomplished

by a stepwise multiple regression. In general terms, the multiple

regression model is considered to be:

° ̂  ̂ * Vzt ̂ Vkt * "f ' ° ' "

where:

y = the t^*^ observation on the dependent variable
■'t

x.^. = the t^*^ observation on the i^*^ independent variable
1 t

(or regressor), i =l, 2, ... kifwe have k inde

pendent variables
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= the value of the disturbance term
^ u

b^. = the coefficient of the i independent variable

(b^ represents the constant term)

and is estimated in the form;

^t " ̂0 Vlt \*kt

and the estimator of the disturbance term is:

"t = ̂ t - ̂ t

" ̂t " ̂0 " Vlt " ••• " ̂k^kt

Thus,

/N y\

^t = ̂ t ̂  "t

^t " ̂0 ''l^lt ^k^kt "t

(Kelejian and Gates, 1976, pp. 121-124).

The dependent variable (y^) in this analysis was the loan classi

fication which was either good or problem and was, therefore, a zero-one

dependent variable. This factor alone is important, in that regression

techniques predict a continuous linear equation, while the sample depen

dent variable (y^) is discontinuous and results in an increased distur
bance term and, among other things, a lower R-square than would otherwise

be expected.

The independent variables (X|^^) are borrower characteristics taken

from the loan applications. The same independent variables were con

sidered in all three counties. All calculations for the stepwise
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regression were made using the SAS 76 maximum R-square improvement tech

nique (Barr, 1976, pp. 256-256) at the University of Tennessee Computer

Center.

8. DISCRIMINANT ANALYSIS

The variables or borrower characteristics identified in the

regression analyses were then used to develop a mathematical model which

separates the classes of good from problem loans by using a two-group

discriminant analysis. The discriminant function, which resembles and is

closely related to the regression model (Tatsuoka, 1972, pp. 170-173), is

made up of the same dependent variable set equal to the independent

variables and their coefficients, called the discriminant function coef

ficients. These coefficients form the basis for the mathematical model,

in that any loan application can be classified by calculating the sum

of the applications' important characteristics times their respective

discriminant function coefficients. The calculated value is then com

pared to the cutoff number of the respective county; ones with larger

values are likely to be problem loans, and ones with smaller values are

likely to be good loans.

Mathematically, the discriminant function is the linear equation:

y = ax^ + bXj^ + ... kX|^

The mean values of the first group, good loans, become

^1 " ®^al ''^bl "^^kl
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and those for the second group, problem loans, are then

and the difference between the means is

- y2 = D; - x^2 ̂  *kl " *k2 ̂  ̂ k

so that the discriminant function is

D = ad^ + bd|^ + ... kdj^

(Tippett, pp. 294-299). This function is computed and has the desirable

characteristic of being based not only on the characteristics of the two

groups, but also on the distance between their mean values. All calcu

lations were made by using the discriminant analysis technique of SAS 76

(Barr, 1976) and of BMD (Dixon, 1963) and computed by the University of

Tennessee Computer Center.



CHAPTER III

ANALYSIS

The analysis is divided into three parts. The first part, based

on the sample mean values, considers differences between the good and

problem loan samples, both within each county and among the three coun

ties. This first step is important because it helps identify possible

relationships between the variables and the loan classification, and,

more importantly, it shows that many of these relationships differ in

direction in one or more of the counties.

The second part of the analysis reports the results of two regres

sion models calculatd for each of the three counties by using the maximum

R-square regression technique. The primary model was constructed by

using only those variables were were: 1) believed to be related to

the loan classification; and 2) consistently reported on the applica

tions, i.e., had a low number of missing values in the samples. The

second model was constructed by using those variables which were believed

to be related to loan classifications but which had a low number of

sample observations. The regression technique eliminated observations

with missing values for any of the independent variables, making inclu

sion of these variables in the primary model impossible.

The discriminant analysis makes up the third part of this chapter,

The discriminant function for each county was constructed by using the

10 variables selected in the regression analysis as having the strongest

explanatory powers in predicting the loan classification. Each county

16
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model was then tested for homogeneity of their within covariance matri

ces, and a pooled covariance matrix was used in the calculation of

functions. The predictive strength of each model was tested by classi

fying the sample application data and comparing the results with the

actual classifications.

A. GOOD VERSUS PROBLEM LOAN APPLICATIONS

The mean values of the sample variables easily characterize the

two classes of borrowers and add insight into the borrower characteris

tics used in the regression and discriminant analyses that follow.

All mean values were calculated directly from the information

contained in the sample application forms. The values of continuous

variables such as age, incomes, and expenses were accepted as accurate.

In the cases of actual values for property, incomes, or debts, blank

spaces on the sample applications were considered zeroes; but in the

cases of variables such as age, months in residence, and planned income

and expense figures, blank spaces were considered missing data. The

values of dummy variables, such as employment types and creditors, were

coded based on a determination by the researcher as to the appropriate

categories under which the data were to be included.

Sociological Characteristics

Good and problem borrowers can be analyzed in terms of several

sociological characteristics. Table IV displays the mean values of these

and shows that on the average good borrowers were older and had fewer

household members than did problem borrowers in all three counties.
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Years of education, on the other hand, do not appear to show strong or

consistent relationships to loan repayment classifications. The vari

able months in residence appears to have a strong relationship with

loan classifications within each county but was inconsistent among coun

ties. The fact that problem borrowers have spent more months in resi

dence than good borrowers have in Grundy County is perhaps due to unique

features within the county.

Household type, race, and military experience were measured as

zero-one variables, so that the mean values in Table IV can be converted

to percents (multiply by 100) to aid in their interpretation. Further,

household type is broken down into four dummy variables, so that for any

sample the sum of the four household categories should equal one (100%).

All households with both spouses present were classified as male-headed

unless the female was the sole income earner for the household, in which

case a female-headed classification was given.

Three observations about household types can be made about the

sample means;

1. The traditional family type, male-headed with spouse

present, was the most common in all samples.

2. The second most common household type was female-

headed without the spouse present.

3. The good loan samples had consistently lower percen

tages of male-headed households with the spouse

present than did the problem loan samples.
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Employment Characteristics

On good loan applications, both men and women from all three

counties held, on the average, fewer jobs and spent fewer months unem

ployed over the five years prior to the application than did those on

problem loan applications (Table V). While this relationship appears

strong and consistent among the counties, it suffers in sample size (N)

due to missing values. Job classifications for the applicant and spouse

reflect only the jobs at the time of the application and were classified

by means of dummy variables. The most frequent job classifications are

shown in Table V; they are not consistent among counties but do appear,

in some cases, to be related to loan classifications. This relationship

may reflect strengths of particular local employers or other unique

county situations.

Payment and Debt Characteristics

Monthly payment figures from the samples (Table VI) appear to be

related to loan classification, as shown by large differences between

the group means, but are inconsistent among counties. Likewise, the

mean values for total debts, total property owned, and present creditors

are also inconsistent because the problem loan sample means are not

larger than the good loan sample means for all counties. The sample

means indicate that in Fentress and Grundy counties, good loan appli

cants on the average owned more property, owed more in debts, and had

higher monthly payments on real estate owned than problem loan appli

cants; the opposite was true in Haywood County. In Fentress and Haywood

counties, good loan applicants were more likely to owe money to banks
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and less likely to owe money to small loan companies than were problem

loan applicants; the opposite was true in Grundy County. Further, in

Grundy and Haywood counties good loan applicants had smaller average

monthly payments on personal property than did the problem loan appli

cants; the opposite of this was true in Fentress County.

Income and Expense Characteristics

The mean values of the income and expense figures for the samples

(Table VII) were calculated from the figures in the applications. Since

all the samples were collected over the same period from applications

made during the same years, the mean values are comparable among the

counties and between the classifications. However, the individual

observations of income and expense for different points in time are not

comparable due to inflation and were, therefore, put into ratios for use

in the regression and discriminant analyses.

Only three consistent relationships exist for the sample mean

values of income and expenses as related to loan classification for all

three counties. These are that male incomes, planned household incomes,

and planned household expenses are all larger on problem loan applica

tions than they are on good ones. Perhaps problem borrowers are more

dependent upon male incomes and have greater expectations for the future

relative to the past than do good borrowers; but in view of the other

income variables (Table VII), these three relationships are not enough

in themselves to make strong statements about the relationship of income

and expenses to loan classification for all three counties.

In Fentress County, problem loan applications had higher average

incomes and expenses in all but one of the eight categories listed in
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Table VII. The exception was female income, which may have been affected

by the large number of female-headed households in the good classifica

tion for Fentress County (Table IV).

The samples in Grundy County reveal principle differences between

the incomes and expenses actually earned and paid and those planned.

Problem loan applicants had, on the average, higher male incomes but

lower female incomes, household incomes, and household expenses than did

good loan applicants. However, the planned figures show exactly the

reverse relationships by loan classification.

The Haywood County samples reveal that, as in Fentress County,

problem loan applicants had higher average incomes and expenses in all

but one of the income and expense categories (Table VII) than did the

good loan sample. The exception in Haywood County was that total house

hold incomes were, on the average, slightly higher for the good loan

sample.

The fact that no clear-cut relationships appear between income or

expenses and loan classification may be explained by the income limita

tions of the loan program itself. Borrowers in the sample were limited

to maximum adjusted family incomes of $8,500 (USDA, 1972) and minimum

incomes that allowed for loan repayment over 33 years at 1^. Further,

only borrowers unable to obtain financing elsewhere were eligible for

the program. The result appears to be that borrowers, both good and

problem, are in the same relative financial positions and that local

conditions within the counties influence the significance of these bor

rower characteristics.
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B. REGRESSION ANALYSIS*

The purpose of the regression analysis was to identify the impor

tant borrower characteristics that relate to loan classifications in

order to use them in the generation of discriminant models for each

county. These calculations were possible because borrower characteris

tics differ between the good and problem loan samples for each county.

The regression models consider loan classification as the depen

dent variable and regress the applicant's age, employment, household

type, borrowing characteristics, expense-income ratios, and other socio

economic characteristics. The significance level for all models and

variables is 10%.

Fentress County

The primary re^gression model for Fentress County (Table VIII) uses

three continuous and seven discrete variables to explain the sample's

loan classification. The three continuous variables are age (X-j),

*A note of caution is needed in viewing the R-square results of
the regression analysis. Because all calculations were done by using
the ordinary least squares method, the zero-one dependent variable, loan
classification, causes problems with heteroscedasticity and a positively
biased disturbance term. The effect is a lowering of the R-square (For
a full discussion, see Kmenta, 1971, pp. 425-428.). In other words, a
regression equation predicted by means of the ordinary least squares
method predicts values for the dependent variable outside the range of
zero-one. What is important here is that this problem is basic and
accepted in the use of a discriminant function and that a low R-square
in the regression, if it only reflects inefficiencies in the technique,
will not diminish its discriminating capacity. Note here also that the
three primary model R-squares are 0.39, 0.32, and 0.51, but the same
discriminant functions correctly classified 81%, 79%, and 81%. To fur
ther emphasize this point, a heteroscedastic regression was run using
the Fentress County primary model and resulted in an R-square of 0.58
versus the OLS 0.39, but it discriminated the samples no better than
did this study's discriminant function.



 

 

T
A
B
L
E
 
V
I
I
I

F
E
N
T
R
E
S
S
 
C
O
U
N
T
Y
 
P
R
I
M
A
R
Y
 
R
E
G
R
E
S
S
I
O
N
 
M
O
D
E
L

V
a
r
i
a
b
l
e

B
 
V
a
l
u
e

F
P
r
o
b
 
>
 
F

0
.
4
4
5

0
.
0
1
2

1
3
.
9
2

0
.
0
0
0
3

-
0
.
1
9
3

2
.
8
2

0
.
0
9
6
3

-
0
.
5
3
7

2
7
.
7
4

0
.
0
0
0
1

0
.
5
0
5

4
.
0
4

0
.
0
4
7
3

0
.
2
5
8

2
.
0
3

0
.
1
5
7
8

0
.
1
7
3

2
.
6
7

0
.
1
0
7
4

-
0
.
4
0
4

7
.
6
1

0
.
0
0
7
0

4
.
0
1
7

2
.
2
6

0
.
1
3
5
7

0
.
2
9
6

5
.
5
3

0
.
0
2
0
8

-
0
.
6
4
9

4
.
5
1

0
.
0
3
6
3

I
n
t
e
r
c
e
p
t

(a
ge
 o
f 
ap

pl
ic

an
t)

(d
eb
ts
 o

n 
cr

ed
it

 c
ar

ds
)

(d
eb
ts
 t
o 

lo
an

 c
om
pa
ni
es
)

(f
em

al
e-

he
ad

ed
 h

ou
se
ho
ld
 w

it
h 

sp
ou

se
 p

re
se

nt
)

(s
el
f-
em
pl
oy
ed
)

(m
ac
hi
ne
 o
pe
ra
to
r)

/p
la

nn
ed

 
ho

us
eh

ol
d 

in
co
me
^

^
to
ta
l 

ho
us
eh
ol
d 

in
co
me

^
8

'
1
0

/t
ot

al
 
m
o
n
t
h
l
y
 
pa

ym
en

ts
 -
 s
u
b
s
i
d
y
x

^
to

ta
l 

ho
us
eh
ol
d 

in
co
me
 
'

(l
ab

or
er

)

(u
ne

mp
lo

ye
d)

No
te

: 
R-
sq
ua
re
 =
 0
.3
93
; 
F 
= 
6.

09
; 
Pr
ob
 >
 F

 =
 0
.0

00
1

r
o

0
0



29

plannGd household income divided by total household income (Xy), and

total monthly payments less subsidy divided by total household income

(Xg). The seven discrete variables represent only three borrower char
acteristics because two dummy variables are for source of debts, credit

card debt (X2), and small loan company debt (Xg), and four dummy varia
bles are for male employment, self-employed (Xg), machine operator (Xg),

laborer (X^), and unemployed (X^q). The last characteristic, household
type, is represented by the lone dummy variable female-headed household

with male spouse present (X^).

Seven of the ten variables are significant at the 10% level. Of

these, four are negatively related to good loan classifications, which

means that credit card debts, small loan debts, large planned household

income ratios, and unemployed male workers are associated with bad loan

classifications (Y = 0). The remaining three variables--age, female-

headed households, and male laborers—are positively related to good

loan classifications.

The Fentress County secondary regression model (Table IX) is made

up of three variables which could not be used in the primary model due

to missing values. Months in residence (X2) is significant and posi

tively related to good loan classification. Months of male unemployment

(Xg) is also significant at the 10% level but is negatively related to
a good classification.

Both the primary and secondary regression models for Fentress

County are significant at the 10% level. The secondary model points

out that both months in residence and months of male unemployment, which

were calculated from the employment history of the last five years, are

two variables which may have improved the primary model.
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TABLE IX

FENTRESS COUNTY SECONDARY REGRESSION MODEL

Variable B Value F Prob > 1

Intercept 0.214

(monthly rent) 0.002 0.71 0.4049

Xg (months in residence) 0.005 4.04 0.0517

X- (months of unemployment) -0.054 3.71 0.0619

Note: R-square = 0.168; F = 2.49; Prob > F = 0.0750.
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Grundy County

The primary regression model for Grundy County (Table X) is made

up of three continuous and seven discrete variables. The continuous

variables are female income divided by male income (X^), total monthly

payments less subsidy divided by household income (X2)i and Xg divided

by household number (X-ig). The discrete variables, all zero-one duimy

variables, are small loan company debts (X^); male-headed households

without spouse present (Xg); two female job types, female retired (X^)

and female laborer (Xg); and three male job types, service (Xg), pro

fessional (Xg), and draftsmen (Xg). All are significant at the 10%

level except female laborer (Xg).

Of the significant variables, three are negatively related to

good loan classifications-male-headed households without spouse, male

service employment, and large total payments as a proportion of income.

The remaining six variables are positively related to good loan classi

fication.

The secondary regression model (Table XI) shows that although

there are severe problems caused by the small sample, months in resi

dence (X2) may be a variable that, if reported, could improve the primary

model for Grundy County.

The primary regression model is significant at the 10% level, but

the secondary model is not.

Haywood County

The primary regression model for Haywood County is made up of four

continuous and six discrete variables. Age (X^), household number (X^),

amount of life insurance (X^q), and mortgage payment less subsidy divided



T
A
B
L
E
 
X

G
R
U
N
D
Y
 
C
O
U
N
T
Y
 
P
R
I
M
A
R
Y
 
R
E
G
R
E
S
S
I
O
N
 
M
O
D
E
L

V
a
r
i
a
b
l
e

I
n
t
e
r
c
e
p
t

1
(d

eb
ts

 t
o 

lo
an
 c
om

pa
ni

es
)

to
ta

l 
mo
nt
hl
y 

pa
ym
en
ts
 -
 s
ub

si
dy

^
(

t
o
t
a
l
 
h
o
u
s
e
h
o
l
d
 
i
n
c
o
m
e

(m
al

e-
he

ad
ed

 
ho
us
eh
ol
d 

wi
th

ou
t 
sp
ou
se
 p

re
se

nt
)

(f
em

al
e 

re
ti

re
d)

(s
er

vi
ce

 e
mp

lo
ym

en
t)

(p
ro

fe
ss

io
na

l)

f
e
m
a
l
e
 
i
n
c
o
m
e
i

(
m
a
l
e
 
i
n
c
o
m
e

(f
em
al
e 
la
bo
re
r)

(c
ra
ft
sm
an
)

X
o

1
0
 

^
h
o
u
s
e
h
o
l
d
 
n
u
m
b
e
r)

B
 
V
a
l
u
e

F
P
r
o
b
 
>

0
.
5
7
1

0
.
2
3
8

3
.
7
1

0
.
0
5
7
3

-
1
4
.
2
1
9

1
1
.
3
8

0
.
0
0
1
1

-
0
.
5
6
3

3
.
1
3

0
.
0
8
0
0

0
.
4
2
4

7
.
4
3

0
.
0
0
7
7

-
0
.
3
1
1

3
.
5
7

0
.
0
6
1
9

0
.
6
5
0

4
.
2
3

0
.
0
4
2
5

0
.
0
0
0
1

6
.
0
9

0
.
0
1
5
4

0
.
5
6
0

1
.
6
1

0
.
2
0
7
3

0
.
2
2
0

2
.
7
7

0
.
0
9
9
4

1
9
.
6
1
5

5
.
5
4

0
.
0
2
0
6

No
te
: 

R-
sq

ua
re

 =
 0
.3

2;
 F
 =
 4
.3

8;
 P
ro
b 

> 
F 
=
 0
.0
00
1.

O
J

r
o



.f '
t

*. . ; *

TABLE XI

GRUNDY COUNTY SECONDARY REGRESSION MODEL

33

Variable B Value F Prob > F

Intercept

(monthly rent)

^2 (months in residence)

0.513

-0.004

-0.007

1.50

3.71

0.2388

0.0733

Note: R-square = 0.24; F = 2.37; Prob > F = 0.1278
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by household income (X^) are the continuous variables of which household

number and life insurance are negatively related to good loan classifi

cations. The discrete variables, male-headed households without spouse

present (X2), male professional employment (X^). and males sales employ

ment (Xg) are also negatively related to the good classification, while

bank debt (Xg), female service employment (Xg), and housewife (Xg) are

positively related (Table XII).

All of the ten variables are significant at the 10% level, as

well as the regression equation as a whole. No significant secondary

variables or regression equations were found for Haywood County.

C. THE DISCRIMINANT FUNCTIONS

The discriminant functions for Fentress, Grundy, and Haywood

counties are designed to meet the objective of this study by forming

mathematical models which separate good from problem loan applications.

The variables used in these three models were selected by the previous

regression analysis and are the same ones used in the primary regression

models. The discriminant functions do lack the constant values found

in the regression models because the discriminant functions are relative

measures designed only to sort the observations into two groups, good

or problem.

In theory, the coefficients of the primary regression models and

those of the corresponding discriminant model are proportional (Tatsuoka,

1971, pp. 170-177). The calculated coefficients are, however, only

roughly proportional for two reasons:
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1. The continuous variables were carried for eight decimal

places in the discriminant analysis but for 16 places

in the calculated regression equations.

2. In Haywood County, the discriminant analysis included

three more observations than the regression analysis

did, and therefore the degrees of freedom and sums of

squares are different.

Fentress County

The discriminant function calculated for Fentress County is:

Y = -0.00077X^ + 0.01214X2 + 0.03382X3 - O.O3I86X4

-0.01629X5 - 0.0109Xg + 0.0255X7 - 0.25322Xg

-0.01865Xg + 0.04093X.,q

where:

y = the loan classification value

X^ = the age of the applicant

X2 = debt on credit cards (0 or 1 value)
X3 = debt to loan companies (0 or 1 value)

X4 = female-headed household with spouse present (0 or 1 value)

Xg = self-employed male (0 or 1 value)

X, = machine operator male (0 or 1 value)
0

„ _ planned household income
7 total household income

„ _ total monthly payments - subsidy
8 ~ total household income

Xg = laborer, male (0 or 1 value)

X-jQ = unemployed male (0 or 1 value)
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The variables associated with a good loan classification have negative

discriminant coefficients because the calculated mean dependent value,

Y, for the good loan sample of 49 observations is -0.01456, Yq, and it

is 0.01021, Yp, for the problem loan sample of 56 observations.

A cutoff value, Y^,, was estimated for the Fentress County discri

minant function by using the formula:

Y ^ "G^P * "P^G
C Og + 0p

where:

Og = standard deviation of the good loan sample = 0.01444

Op = standard deviation of the problem loan sample = 0.01638

Y« = the mean calculated dependent value for the good loan
b

sample = -0.01456

Yp = the mean calculated dependent value for the problem loan

sample = 0.01021

By substituting the appropriate values, the equation becomes:

V - (0.01444) (0.01021) -h (0.01638) (-0.01456) _ . 00295458
X " (0.01444) + (0.01638)

The cutoff value is the dividing point between good and problem loan
/s

classifications, so that applications can be evaluated by calculating Y

and comparing it to 0.00295458, Yg. Applications with a calculated Y

larger than the Yg are classified as likely problem loans, and those

smaller as likely good loans.
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An F-test was perforined on the Fentress County discriminant func

tions, and the value F(10,94) = 6.08502 was calculated and found signifi

cant at the specified 10% level.

The discriminant function was then used to classify the Fentress

County good and problem loan samples, and it correctly classified 82%

of the problem loan applications and 80% of the good loan applications.

Grundy County

The discriminant function based on the loan samples from Grundy

County is:

Y = -0.01345X^ + 0.80494X2 + O.O3I8I6X3 = O.O24OX4

+ 0.0176X5 - 0.03682Xg - 0.00001X7 - 0.3169Xg

- 0.01245Xg - 1.11041X^q

where;

Y = the loan classification value

X.J = debt to loan companies (0 or 1 value)

w _ total monthly payments - subsidy
2 total household income

X3 = male-headed households without spouse present (0 or 1 value)

X^ = female retired (0 or 1 value)

Xg = male service employed (0 or 1 value)

Xg = male professional (0 or 1 value)

w _ female income
7 male income

Xg = female laborer (0 or 1 value)
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Xg = male craftsman (0 or 1 value)

X = ^2^10
household number

The calculated mean dependent value from the problem loan sample, Yp,

of 53 observations is 0.01348, while Yq from the good sample of 51 obser

vations is -0.00466. Therefore, variables with negative discriminant

function coefficients are associated with good loan classifications, and

variables with positive discriminant function coefficients are associated

with problem loan classifications.

The Grundy County discriminant model cutoff value, Y^., was esti

mated by using the formula:

_ ^ + OpYg
C Oo + Or

where:

Oq = standard deviation of the good loan sample = 0.01522

Op = standard deviation of the problem loan sample = 0.01122

= the mean calculated dependent value for the good loan
a

sample = -0.00466

Yp = the mean calculated dependent value for the problem loan

sample = 0.01348

By substituting the appropriate values, the equation becomes:

V - (0.01522) (0.01348) + (0.01122) (-0.00466) _ . 00295458
" (0.01522) + (0.01122)
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This cutoff value divides good from problem loan classifications, so

that Grundy County loan applications can be evaluated by calculating the
/\

Y for the discriminant function and comparing the value to the cutoff.

Applications with smaller values are classified as likely good loans,

and those with larger values are classified as likely problem loans.

An F-test was performed on the discriminant function, and the

value F(10,93) = 4.38317 was calculated and found significant at the

specified 10% level.

The discriminant function was then used to classify the Grundy

County good and problem loan samples, and it correctly classified 79% of

the problem loan and 78% of the good loan applications.

Haywood County

The Haywood County discriminant function is:

Y = -0.00135X^ + 0.05491X2 + O.OO626X3 + 0.00529X4

- 0.02444X5 - 0.03128Xg - 0.53771X7 - 0.02078Xg

+ 0.04719X„

where:

Y = the loan classification value

X-j = the age of the applicant

X2 = male-headed household without spouse present (0 or 1 value)
Xg = male professional (0 or 1 value)

X4 = household number

Xg = debt to banks (0 or 1 value)

Xg = female service employment (0 or 1 value)
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w ^ monthly mortgage payment - subsidy
7 ° total household income

Xg = housewife (0 or 1 value)

Xg = male sales employment (0 or 1 value)

The tenth variable, amount of life insurance, dropped out of the function

because its coefficient was less than 0.00001.

The calculated mean dependent value, Yp, from the problem loan

sample is -0.03625, and for the good loan sample, Yq is -0.07836. There

fore, variables with negative discriminant function coefficients are

associated with good loan applications, and ones with positive coeffi

cients are associated with problem loan applications.

The cutoff value, Yq , for the Haywood County model was esti

mated by using the formula:

C a- + Or

where:

Of. = standard deviation of the good loan sample = 0.01861
b

Op = standard deviation of the problem loan sample = 0.02500
Y„ = the mean calculated dependent value for the good loan
b

sample = -0.07836

Yp = the mean calculated dependent value for the problem loan
sample = -0.03625

and by substituting the appropriate values, the equation equals:



 
^ _ (0.01861) (-0.03625) + (0.025) (-0.07836) _ „

- (0.01861) + (0.025) " -0-0603901

42

1

Applications can be classified as likely problem loans if their calcu-
/V

lated Y's are larger than and as likely good loans if smaller.

An F-test was performed in the Hayv/ood County discriminant func

tion, and the value F(10,74) = 6.46799 was calculated and found signifi

cant at the specified 10% level.

The discriminant function was then used to classify the Hayv/ood

County loan samples, and it correctly classified 84% of the problem loan

and 78% of the good loan applications.

D. LIMITATIONS TO THE STUDY

The two group discriminant functions of this study are sorting

equations by which a loan application can be categorized as either likely

problem or likely good. The advantage to the Farmers Home Administration

of such predictions, if accurate, would be a decline in delinquencies

and increased efficiency for their home mortgage program. However,

several problems stand in the way of the application of these functions

to mortgage applicants in Fentress, Grundy, and Haywood counties.

Approximately 70% of the active loans in Fentress, Grundy, and

Haywood counties were not classified either good or problem because

they were found to have been delinquent, but never delinquent by three

months or more. If these borrowers who were, in actuality, neither

good nor problem were to be categorized by the discriminant functions

of this study, they would have to be classified as good or problem.
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Graphically, the problem may be explained by looking at a normal

distribution of borrowers (Figure 1) centered around the average number

of months delinquent. Good and problem borrowers make up the two tails

of the distribution. From these two extreme groups, samples were taken,

and a discriminant function was estimated (Figure 2). A cutoff value

was estimated to separate the two groups for classification purposes.

Assuming a normal distribution of all borrowers and an equal number of

good and problem borrowers with the same variance, the calculated cutoff

value for a homogeneous discriminant function with equal prior probabil

ities will divide the total population of borrowers (Figure 1) exactly

in half.

The cutoff value can, however, be shifted by means of adjustments

in the prior probabilities. As the cutoff (Y^) is shifted to the left

(Figure 2), the number of good borrowers misclassified as problem will

decrease, but, consequently, the number of problem borrowers misclas

sified as good will increase. This problem is analogous to the shifting

probabilities of Type I and Type II errors in hypothesis testing. The

shifting of the cutoff to the left will affect the classification of

the total population of borrowers (Figure 1) by increasing the number

classified as good and decreasing the number classified as problem. Con

versely, a shift of the cutoff to the right would have the opposite

effect.

The question of where to set the cutoff has not been answered by

this study. Rather, the cutoff used was calculated with prior probabil

ities proportional to the sample sizes, so that the discriminant function

could be tested for its accuracy in discriminating between the two
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Figure 1. Approximate distribution of active FmHA borrowers in Fentress,
Grundy, and Haywood counties.
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Figure 2. Distribution of good and problem FmHA borrower samples as
classified by the discriminant function.
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sample groups. Additional information should be gathered before any

attempt is made to arrive at the prior probabilities appropriate for

calculating a cutoff value for all loan applications.

The areas that need additional study include the rejected appli

cants because they may shift the total population distribution of all

FmHA mortgage applicants to the left (Figure 3). The rejected appli

cants are a portion of the initial applicant population and, as such,

need to be considered in setting the prior probabilities of borrowers

being good or problem. The current borrowers that are in between the

good and problem loan samples should also be studied before any assump

tions about their characteristics are made, and, finally, a policy

decision should be made as to whether it is more desirable to avoid

problem loans at the expense of some good loans, or to include good

loans at the cost of additional problem loans.

The discriminant functions for Fentress, Grundy, and Haywood

counties are homogeneous and significant, but appropriate prior possi

bilities must be assigned before a cutoff value is used in the evalua

tion of new borrower applications.
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Figure 3. Distributions of borrower applicants with and without those
rejected for loans.



CHAPTER IV

SUMMARY

The thesis of this study was that good and problem borrowers in

the FmHA rural housing loan program are distinguishable from each other

based upon combinations of their socioeconomic characteristics. Samples

of good and problem loan applications were collected from the files of

three FmHA county offices, and the characteristics of good and problem

borrowers were compared and analyzed. Significant differences were found

between the data for good versus problem borrowers for each of the

three counties, but the differences were not consistent among the coun

ties. A discriminant function was derived for each county based on nine

borrower characteristics, four of which were further broken down into

several dummy variables. The discriminant functions calculated for each

county are unique, reflecting the particular employment types, household

types, and creditor types which were found, through a stepwise regression,

to be related to loan classifications in those counties. The mathemati

cal models were tested, found significant, and correctly classified

approximately 80% of the sample applications.

This study has gone beyond previous research using the discrimi

nant analysis technique to analyze loan classifications for agricultural

borrowers by taking three separate samples within the loan program.

Each sample in this study was restricted to a rural county, and thus

geographic, administrative, and community boundaries were not crossed.

The tabular analysis and derived discriminant models indicate that a

broad state-wide discriminant model faces severe problems in handling

48
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peculiarities that local economic communities produce. In other words,

a socioeconomic characteristic which might be positively linked with

repayment capacity in one community is often negatively related in

another.

This finding is not inconsistent with previous research, although

neglected, because the earlier studies sampled across geographic and

administrative boundaries and then aggregated the data for analysis.

The significant borrower characteristics of these studies were found,

generally, to be income or wealth related. A similar finding might well

have been made in this study if, indeed, the samples had been aggregate,

and if the loan program studies had not been geared to low and lower

middle income borrowers.
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EXAMPLE OF LOAN APPLICATION FORM

Position 3

APPLICATION FOR RURAL HOUSING LOANS

(NON FARM TRACT)

(Plmot9 Prinf or Writ* Pfosnly)

FORM APPROVED.

BUDGET 3UREAU NO. 40-R36S6

k A»»blCANT S » (Ml OOUC)

For Cow"^ Us# On I jr
RACE l£s^>nc) Cod«-CKock On«

wo NO 0 o
Al O 5 r"!

NO. HICRMAMK OA RnOMN AO

SOCIAL sccuniTv NO.

lAOurc. AOST orricc. 9T*rc. tiA cook, count

B. AMI YOU A CiTltEM OF

TNK UNircO STATtS* ...- □ VES □
19 TOUR 9R0USC A Cl Ti BN OF

J YES Q NO

T. ASK TOU A VCTCNAN?.. o *" I I NO tr "rcs" iNOtCATC SKHVICC FROM .

8. HISNC9T QNaOC of 9CN00i.
COM91CTCO ST AAFklCANT

leiACLC AFFROFRIATC TCA»)

KLKMCNTARV:

t  a 1 «
HICH SCHOOL:

<  a a 4
COLLCOK:

f  • 7 •

t  a s

on Monc

• . woe ATION on Size on LOT

t. IF AN OWNCR. WHCN 010 V OU ACQUIRC THK HOU9C OR kOT

HOW? tFURCHA9C0. INMCRiriO. fTC.I

o. in YOU ncNT oivc namk ano aookcss on lanolomo

MOW LONG HAVE YOU LlYgO 'N w-miS MOUSE

MON THL V nCN T

in PuncHASEO. give pupchasc ppice $ .

. have VOU EVEn OOTAINED A LOAN EROM
PARMERS HOME ADMINISTRATION [ j VES [ , NO

in YES. WAS THE LOAN PAlO IN nULLP I  I VES □ MO
14. NAME ANO AOORESSOn lender with which VOU LAST HAO

A LOAN

(k AMOUNT on LIRE INSURANCE S .

m. EMPLOYMENT 'RECORD OR APPLICANT. iF SPOUSE iS '
FIRST ANO GO BACK FIVE YEARS FPQM HATE OP APPi

MPLOYED- ALSO NCLUOE EMPLOYMENT RECORD. LIST PRESENT EMPLOYERS
CAT'ON. (lOENTl FY APPLICANT AS ••A" AND SPOUSE AS "S". I APPLICANT'S

DATE on
EMPLOYMENT

N AME o n
EMPLOYER

AOQR ESS on
EMPLOY ER

KINO
on

WORK

ANNUAL
GROSS

IN COME

REASON
FOR

CHANGE

IS. CASH n

IN COA

AMI LY

4E

ASCEI VED
LAST YEAR

PL ANN eo

TNI S YEAR

T7. C A

E7

»H F AMI L Y

PENsea

SPENT

L AST V F *R

PLANN ED
THI« YEAR

HUtSANO'S TOTAL EARNINGS s $
FAMILY LI VINO;
(FOOO. CkOTMIN*. UTIklTICS. ETC^ s S

mnc's TOTAL EARNINGS
un EMPLOYCOl $ t TAXES PAID s s

other NON BUSINESS INCOME
(SOCIAL SECURITY, PENSiONSi
WELFARE ETC. IDENTIRVI $ $

CAPITAL GOODS BOUGHT
FOR CASH IFURNITURE. TV.
CAR. ETC.) s s

MfT 9U9IHC99 iMCOMC ICR099
IMCOMK LCS9 •U9INC99 CXFCNSC

•TAT KMKNTi
$ $

ALL OTHER PAYMENTS
9 s

TOTAL s $ TOTAL s s

FmHA 410.4 (Re*. 9-27-741
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18. FINANCI AL STATFMENT AS OF DATE OF APPLICATION

PROPERTY OWNEI> DEBTS OWED

REAL estate: CURRENT

VALUE

NAME AMD AOORtSS OP

CHCeiTO*

Final

Due DATE

INTEREST

RATE

MONTHLY

PAYMENT

AMOUN T

DELINK.

UNPAID

BALANCE

> Dcsrs ON ncAk estatc:

S s s

TOTAL REAL ESTATE •

AU TO S

TOTAL DEBTS ON

REAL ESTATE

1* s

OTHER EQUIPMENT iDCSCRlAO OEBTSON PERSONAL

PROPERTY ISUCH AS
AUTO. ruNNI Tu«t, TV, 1

s s s

TOTAL DEBTS ON

PCRSONAk PNONSMTT:
s s »

*
JU OGM EN TS:

s s $OTHER PERSONAL PROPERTV;

HOUSEHOLD GOODS s

CASH ON HAND

BONOS AND INVESTMENTS

ACCTt. OWKO US-COLkCCTl BLI

OTHER ASSETS lOCSCFISCI

s TOTAL OTHER OEBTS s

k TOTAL PROPERTY OWNED s

s2. TOTAL ALL DEBTS s <Nro"F A TOCMI,, TFCU»'Yv f TfiTAi. tairn n«ir-

S- NET WORTH >1 MINUS 2> s TOTAL ALL OEBTS $

•. #LANNeO use OF CASH ON HAND

ao. Fon WHAT PUWPOSK DO VOU NCCO A RUWAL HOUSIN6 LOAN AND HOW MUCH DO TOU NCEO TO BONWOW*

ai. I AM UNABLE TO wwovtoe TH« HOUSINO I NECO ON MV OWN ACCOUNT. AND I AM UNABLE TO SECUWE THE CWECfT NECESSAWV FOB

THIS PUNWOSE FROM OTHER SOURCES UPON TERMS ANO CONOI TlONS WHICH I C AN REASONABLY FULFILL. I CERTIFY THAT THE

STATEMENTS MADE BY ME IN THIS APPLICATION ARE TRUEj COMPLETE AND CORRECT TO THE BEST OF MY KNOWLEDGE ANO
BELIEF. ANO AREMAOEIN GOOD FaiTh TO OBTAIN ALOAN.

WARNING: SBCtion lOOl of Title 18. United Statei Code provides: "Whoever, in any matter within the jurisdiction of any
department or a9ency of the United States knowingly and willfully falsifies, conceals or covers up ... a material
fact, or makes any false, fictitious or fraudulent statements or representations, or makes or uses any false writing
or document knowing the same to contain any false, fictitious or fraudulent statement or entry, shall be fined
not more than $10,000 or imprisoned not more than 5 years, or both."

DATE. .. 19 SIGNATURE OF APPLICANT

22. FOR COUNTY OFFICE USE:
^ U.I.C«0:197$-0-«e5-ee4/175a
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