
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


EXPLAINING FARM OPERATORS DEBT: AN APPLICATION 

I 
/ 

.. 

--~-- ------·~-- --·~ - ·._, --'-~·-----

OF THE AUTOMATIC INTERACTION DETEcroR 

TECHNIQUE 

By 

David A. IJ;..i ns 
Timothy R. Donaldson 

.. 

Submitted as a 
Contributed Paper 

Summer AAEA Meetings 
University Park, Pennsylvania 

· August 15-18, 1976 

. UNIVERSltY OF GALlFORNIA 
DAVIS' 

' ' 



. . 
-.--.. -·· ------·-- --------- •---- ---- -· -----------~ -

' Introduc:tion 

Financial intermediaries and policy makers are interested in 

undeistanding how socio~economic factors affect the demand for farm 
•, 

~oans. Special Census surv~ys ~nd other publications provide c~oss­

tabulations between farm opetators debt and a multitude ~f variables 

···which are believed to influence the amount of such debt .. · However, -~-
- ' J_ 

.. .. <t·i.:,. ,correlation and interaction among .. the variables make it extremely· 

·difficult to determine from cross-tabulations the importance of 

,these variable·s in explaining variations in the .. level 0£ debt • 
. · .. 

Empi~ical approaches such as regress.ion, factor and analysis, and the 

automatic interaction detector (AID) technique.provide a means of 

dealing with correlation and/or interactions among varia~les. 

Most empirical analyses of factors associated with farm debt 

have been based upon time.series analyses (Herr, Lins). These studies 

have concentrated on explaining the aggregate amount of farm debt and 

how it changes over time. However, knowledge of factois influencing 

the amount. of debt of indi Vi dual farm opera tors in_ also important 

· to decision makers. Cross-sectional studies of this nature appear 

to be less common. 

The purpose of this paper is to disc:uss what factors influence 
. . 

the amount of debt of individual farm operators in the U.S. The 

analysis ielies on applications of the (AID) technique to cross-

. sectional data. Results reported here are ·based upon the work of 

Donaldson. 
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Source of Data 

. ---~---.,---Data used in this - stuqy are from the --1970 Survey of Agricultural 

Finance, conducted early in 1971 by the Bureau of Census, to cover the 

caletidai yea~1970. For this study the data wefe from report form 

'. •"···~(69~A9 .1), which. recorded all outstanding farm debts for -farm operators. 

1)1 addition, it provided information regarding such factors as the , 
. . . . 

·····"·---op_era~or' s age, race,_ si•ze of farm,, opera ting e_xpenses, value of land 

and buildings, _ arid_ ~o .f.~r,:t~~-This permtts an examinat:i,:o_n of the __ rel·a:. 

tionship between 'these characteristics and,,various aspects of farm 

.indebtness. 

Methodology 

: The methodology selected for use in this study was the automatic 

- _,,.interaction detector (AID) technique developed by Sonquist and Morgan. 

· .The AID technique is basically a. searching process. A group of indepen-
. . 

~ent variables, selected bn the basis of theory,, are subjected to the 

~earching process to determine the best model through statistical 

inference. The technique does not provide statistical tests of the 

~ignificance of variables. 

AID is a technique for determining what variables and ca;~gories 

within them combine to prod.uce' the· greate.st · discrifuination among group· 
.. 

means. The program divides the sample, through a series of binary 

. '-;splits, into mu_tually exclusive subgroups.• The group means account 

for more of the total sum of squares of.the dependent variable than 

the means of any respectively associated pair of subgroups. 

"'·· "Independent variables· must he specified in coded intervals (classes) 

with a maximum of 31 class intervals-per variable. The dependent 

variable is.assumed tb be co11ti-nuous. 

----· "ln opcrat ion the program spli ts .. ·tnc parent group into two . · 

·- . ~ 7-• ·. ---~ ·_. __ . _-,_,.-~,---.;,_ . .,,_ ... ·--•·"c ---.... --· --- ' ____ ..,._. --·. -. . '·•,··-·~- ---,.,-----~-----..,.....,~···~,~· ·~-
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. subgroups which provid~ th~ '.gfe:ate;t ·;~duclion in er;r()r ·su,m of squares 

for the. dependent variabie .· This is accomplished in the. following · 

·., fo~r steps:•· (See. Figure 1) •. 

(1) · Compute the,- total: sum of· square? (TSS) for the· parent .. _ 
1..· ; . 

group. 

_ (2) ·' For each independen.t 'variabi.e ~- find the ·division qf classe_s · 
. . 

that restilts'in two non'"overlapprng $Ubgroups wl}ich 
• •• ,.·s, • .,.~:--,..;.....,;._,,_,•-•-• •w,_ • .,.,.,.~~ • ••-• •• ••• • 

provide the largest reduction In unexplained va~fance, · 
-_· . .. . ; .. ·' ;. . 

:i.e-~ a binary~split,which maximiies ~he between~sum of 

. squares {BSS) • 
.. 

(3) · Divide the BSS fo·r. each independent .va-riable by th~· tss · ·· . 

\ for · the parent group .. · 
J·_.:· . 

.. _... · ··· (.4) ·• Choose th.at indepen_dent variable with the_ largest BSS/TSS 
. . 

The :initi~l ite~atio~ ·fs t6mpleted_when the ,sampl~ . 

. ts. split into two ·g.roups, accordingly. 
( . . . . .. 

· Once • the parent- group is ·split into two groups, --the program -. 
. '• 

· .. -:·:-treats each ·subgroup as if-separate population· and the same,process is. 
• • I 

-repeated. It is pos~ible that the progra~ will split on t~e ~ami 
.. . . 

·_independent variable mo~e than' once. · 
. . . 

The number of iterations in the program-is controlle4 by _the 

:~·f'ollo1wing three stopping rules whi_ch cons~rai~ the number of subgroups_ 
. ·. :· . ' . ------ ----· -· ·- ~-- -~--- . 

.. 'formed:· 

. . --,:~fl}- :-Minimum ·sample -size . Each subgroup must contain a 
. . .. . . . . . ~ . 

. rninimu,m ~{ample 5ize; to be eligible 'for further. sp1itting.-
. . \ . . • • . ·c. .•. 

:·,:'"-'.·':•~c•,""'tZl""'~·-sp-rrt~'"'·eTiglbTI ity. - -" A subgrouP must ·contain a ;minimum 

percentage of the to•tal original s,um· of squares if it · . 
. J 

.· .·- . :· 

. ......-c-;-=-; ~~~~~~-··· 

> ·: ·. 

·•· 
' ~-:- .. 



Figure 1: Diagrammatical Procedures Used in the Automatic Interaction 
Detector Techn~que 
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Compute the total sum of squares (TSS) 

for the parent group. TSS = N (Y. ~ YT 
• I: 1 
l= 1 

For each independent variable split 
at the point where the between sum 
of squares (BSS) is maximized 

= BSS 
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Split the sample 
accordingly 

--~-·--·•- ---·- ---
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is to be eligible for further splitting. This require-
--- - --

--meiit ·prevents subgroups with little variation from being 

further split. 

(3) 1Spli t reduci,b il i ty The between sum of squares for 

the ith gro~p has to be a minimum percentage of the total 

original sum of squares. This criterion is applied when 

none of the independent variables in the group sufficient­

ly reduce the unexplained variance. 

Independent variables may be entered in the AID program as either 
. . . 

"free'' or "monotonic", depending upon whether the researcher desires 

to allow the ordering of the independent variables to be rearranged 

or maintained during the partioning process. When specified as 

"monotonic", independent variables will have the order of their coded 

values (O, 1, 2 ... 31) maintained durin·g the partition scan. An 

·. independent variable which is designated as monotonic is assumed to 

have either a monotonically increasing or decreasing relationship 

with· the dependent variable. 

· When the independent variable is specified as "free" the order 

of class values for it may ·be reairanged to find that partition which 

maximizes the sum of squares betweeri the subgroups formed. An inde~ 

pendent variable which is designated as free is assumed to have a non-

--monotonic·relationship with the dependent variable. 

There is an option in AID, which permi ts ___ ~~e res_earch to exclude 

or include extreme cases. Extreme cases are defined in terms of the 

number of standard devia tio11s f_r_om the .mean of the group (either­

parent or subgroup) in question. 
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The least-squares criterion used in AID (and other empirical 

techniques) is very sensitive to extreme cases .. Extreme tases often 

·involve either _errors of measurement or conceptual problems.· 

Genrally, one does not ~ant his findings to be dominated by~a few 

extreme cases. The exclude outliers option was u~ed in this study 

to omit observations beyond 10 standard deviations. from the mean. 

Variables Used 

The choice of variables fo~ inclusion in this study was restricted 

, to those available from Census report forms. Theoretical determinants 

''of demand for loah funds were ~qnsi~ered in selecting independent 

variables. Independent variables used in this study are. shown in Table 
(·' 

(_ 

1. In-addition, the table shows .the manner in which these variables 

-, .. ,,were· entered, in_ the AID program· {monoto_nic versus . free) and_ their 

·hypothesized relationships to_ the dependent variable. The independent 

variables were subjectively grouped into six maj ~r categories: 

··(a) geographic, (b) size measured in physical or value terms, {c) 

·expenditures, (d) income, (e) demographic and (f} structural. 

. · AID Results . .. 
Three different AID runs were made. 

debt of U.S. farm operators was analyzed. 

In the first run the total 

In the second and th~rd 

~runs total re~l estate debt and total nonreal estate ·debt respectively· 
1/ were analyzed.- Tables 2, 3, and 4 present the results of these 

three AID runs. In addition, Figure 2 shows a tree diagram of .the 

results for the ~otal debt run . 
. .?-~----~ --. ~ 

I 
/_ 

11stopping criteria specified for these runs were: (a) minimum 
· sample size= SO, (b) split eligibility =·o.2%~ (c) split 

red~cibility = 0.8%. 

..~-
c. : 
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Varia~les Sel~cted 

For the run on total debt, the original sample-. size was 24,658. Z/_ . 

Jhe amoµnt of expenditure~ paid by the operator (V24 ) was the ,first 

variable selected to split the parent group (Group 1). The parent 

group was divided into. two su~groups; Group 2 contained)S,810 

observations consisting of farm operators who had less than $40,000 

in expenditures pa~d, while Group 3 contained 8,823 observations con- •· 

· •,.,,,.~":"'Sisting of farm operators who had $40,000 or more in expenditures 
' 

paid. This split accounted for 25.6 percent of the variation in the 

o·riginal sample. 

Next the program split group 3 into groups 4·and ,5 based upon the 

total value of land and buildings owned by the.operator (V4)~ Subse­

quent splits were based upon size of farm, economic class of farm, 

total operating expenses and total capital purchases.'i/' Nine.final 

~groups were formed and 46.6 percent cif the variation in th~ dpendent 

variable was accounted for. 

For the real estate debt ~uni only three explanatory variables 

were found.- to be important; total value of land and 'buildings owned by 

operator,_ total operating expenses and size of farm (Tab:J_e 3). Appro­

iimately 42 percent of the.variation in the depe~d~nt variabi~ was 

explafned. Seven final groups were formed. 

Five variables were important in explaining variations in nonreal 

estate .debt. Seven final groups were formed and roughly 40 perc~nt of __ 

the variation was explained. Unlike the previous two runs, _type of 

..... < __ 2/ Each observation was weighted by. the inverse of the rate. of sampling 
for observations in that category. 

3/ Debt as measured in the survey is related to the land owned'and. 
operated, whereas V4 includes only the value of land and buildings 
ownc<l. Size of farn'I is based upon the Census definition of "acres 
in this place.", · 

~_,_,..,, __ ,,~, 
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TABLE 1 

DESCRIPTION OF VARIABLES, THE TYPE OF PREDICTORS AND 
HYPOTHESIZED RELATIONSHIP WITH THE DEPEND'ENT 

VARIABLE 

. Independent Variable· 

Hypothesized 
Relationship With 

· Trpe of. Predictor Dependent Variable 

Region 

x3 Acres Owned by Operator 

xg 

XIO 

Xll 

Xl4 

,--·x 
· 22 

x23 

Total Value of Land and 
Buildings Owned by 
Operator 

Acres Rented from Others 

The .Value of Land and 
Buildings Rented from 
Others 

Acres Rented to Others 

Value of Land and Buildings 
Rented to Others 

Acres in This Place 

Total Purchases of Land 
and Buildings 

Cash Purchases of Land 
and Buildings 

Total Capital Purchases 

Total Capital Purchases 
Excluding Purchases of 
Land and Buildings 

Total Capital Purchases 
in·cash 

Total Capital Purchases in 
Cash, Excluding Cash 

Total.Operating Expenses 

Expenditures Paid by 
Contractor 

Free 

. Monotonic 

Monotonic 

Monotonic 

Monotonic· 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Monotonic.· 

Monotonic 

Monotonic 

Free 

' 

Positive 

Positive 

Positive 

. Positive· 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

·Positive 

Positive 

Type of 
Variable 

Geographic 

Size 

Size 

Size 

Size 

Size-

Size . 

Size 

Expenditure 

Expenditure 

·Expenditure 

Expenditure 

Expenditure 

Expenditure 

Expenditure 

Expenditure 

.. 
C . 



TABLE l Continued 

Independent Variable 

Expenditures Paid by 
Operator 

Operating Expense Paid 
in Cash 

x28 Economic Classes of Farms 

Total Off-farm and Other 
Income 

x30 Total Value_of Machinery 
· and Equipment 

x31 Types of Farm 

~32 Types of Organization 

X33 Operators Age 

x34 Size of Farm 

x3s Tenure of Operator 

. x36- Days Operator Works Off 
the Farm 

x37 Race of Operator 

Operator's Net Cash Farm 
Income 

. X 
.. 40 Total Operator's Net 

Cash Income 

-9-

Hypothesized 
Relationship With 

Type of Predictor Dependent Variable 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Monotonic 

Free 

Free 

Free 

Monotonic• 

· Free 

Monotonic 

Free 

Monotonic 

Monotonic 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

-Positive 

Positive 

Type of 
Variable 

Expenditure 

Expenditure­

Income 

Income 

Size 

Structural 

Structural 

Demographic 

· Size 

Structural 

Income 

_ De_mographic 

Income 

Income 



Figure 2: AID Analysis of Total· Operator Debt 
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Group 
Split 

Group 
Number 

3 

., 

9 

l 
2 
.3 

4 
5 

6* ., 
' 

8 
9 

10* 
11* 

* 12 
13* 

14* 
15* 
16* 
17* 

25 outliers excluded trom Group l 
25 outliers excluded trom Group 2 
4 outliers excluded from Group 8 

18 outliers excluded trom Group 4 
Final Group 

Sample 
Size 

24,658 
15,810 . 
. 8,823 

4,179 
4,644 

2,871 
1,773 

12,186 
3,599 

. 336 
1,437 

1,509 
2,090 

5,755 
6,427 
3,2o8 

953 

TABLE 2 

· AID ANALYSIS 07 U.S. FARM OPERATORS TOl'AI, DEBT 

Percentage 
Mean Standard Predictor Variable of Variance 
Value Deviation Variables Values Explained 

$ 26,218. $47,019 
19,162 25,726 Expenditures Paid b:y < $40,000 

1o6,192 ll2,743 Operator (V24) $4o,ooo or 
25.6 ·, more 

70,394 63,753 Total Value of Land < $200,000 
l72,3o8 148,136 arid Buildings Owned $200,000.or 

by Operator (V4) more 8.7 

147,360 124,502 Size ot Farm (v34) < 2000 acres 
. 227,983 178,468 2000 acres or 

more 1.8 

14,566 16,484· Total Value of Land < $100,000 ' ~ 47,1o4 . 42,724 and Buildi~gs Owned $100,000 or ~ 

·by Operator (V4) more ,., I 

160,Bll 149,118 Economic Class of < $100,000 
263,169 .182,526 Farm Cv2a> $100,000 or 

more .9 

31,838. Total Operat~ 33,690 < $16,000 
64,127 48,355 Expenses (v22) · $16,ooo or 

more 1.3 
8,960 9,547 Expenditures Paid b;y < $10,000 

23;038 20,549 Operator (V24) $10,000 to $39,999 1.7 
59,774 54,232 Total Capitai < $25,000 

ll3,057 74,o63 -Purchases. (V14) $25,000 or more l.l 
· 46.~ 
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TABLE 3 

AID ANALYSIS OF u.se FARM OPERATORS RF.AL ES-TATE DEBT _I 

Group Group Sample " 
Split Nui:iber Size 

1 17,274 

1Y 
2 ll,942 
3 5,307 

• 4* . 1,072 
3 5 4,235 

. * 2,6o3 6* 51 7 1,632 

2l 
8 8,374 . 9 3,568 

I 
J 

91 
. * 10* 905 

11 2,663 
·I 

j 
r 

12: 3,151 I 
8! 13 5,223 I 

y 25 outlier.a excluded 1'rom Group l 

* Final group 

I 
- j 

Mean Standard Predictor 
Value Deviation Variables 

$25,477 $39,854 
19,349 20,374 Total Value of Land 
92,166 96,141 and Buildings Owned 

by Operator 

60,058 59,385 Total Operat 1ng 
125,315 113,949 Expenses 

106,456 92,8o1 Size or Farm 
168,o42 142,369 

14,983 13,497 Tota1·va1ue or ta.nd 
41,764 31,793 and Buildings Owned 

by Operator 

30,720 24,654 Total Operating 
50,805 •34,051 Expenses 

8,998 6,920 Total Value of ta.nd 
20,7ll 15,609_ and Buildings Owned 

by Operator 

1. 

.. !~ 

! 

Percentage I 

Variable or Variance 1 

-Values Explained 

< $200,000 I 
$200,000 or L 

more 26.0 ! 

< .$40,000 
$40,000 or 
more 5.6 

< 2000 acres 
2000 acres or 
more 2.1 

< $100,000 ~ 
$100,000 - ,_, 
$199,999 5.6 N 

_J 

<. $16,000 
$16,000 or · 

r more .9 
< $40,000 ., 
$40,000 -
$99,999 1.7 

~: -

j 
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l TABLE-__ 4 ·_ 
I 

.-1
,_. 

. ..... "} Am ANALYSIS OF U.S. FARM OPERATORS NON•RFAL ESTATE DEBT 
f -·. 

I===================================================================;;==== ·· ·- :. Percentage 
Group 
Split 

·{ 

! 
! 
i·Y 
l 

3 

;~:.· 
' r· 
r 
I 

- -·I 4 

j 

!_ 5 

·-·: . 

-.6'=! •. 

-_/ 

'. 

·: .• l._. 

·. __ '.; 

Group 
Number 

l. 
2 
3 

l2* 
13* 

Sample 
Size 

18,572 
13,349 

5,198 

3~730 
l,468 

9,758 
3,566 . 

· 2, 691 
1,039 .-

238 
-._._ l,230 

4,228 
.5,520 

l 
_I 

•- il -25 outliers excluded ri-om Group -l 
. -. Y. -- 25 outliers_ excluded f'rom G:roup 2 

"'§/ . 10 outliers excluded from Group ,6 

* Final ~oup-

, ..... · 

Mean 
Value 

$13,339 
l0,438 
80,628 

- 67,5o4 
l20,952 

1,615 '.",,. \ L 
28,864. 

59,393 
· 92,012 

69,646 -
- l.34,067. 

3,974. 
12,196' 

Standard 
Deviation 

$27,255 
16,194 
83,982 

10,175 
. 27,875 

64,932 
92,278 

78,607 -· 
•98,986 

5,156 
l2,428 

Predict()i' · Variable · _-- of' Variance 
Variab_les . Veil.ues · · __ !:xplained' 

.Economic Class ot 
Farm 

Size of'F~m 

'. 

Expenditures Fa1d 'b)" 
Operator_ · · 

· Total Capital 
Purchases Excluding 
Land and Buildings 

· Type. or Farm. 

Expenditures Paid_ 'b)" 
Operator · · 

<:. $100,000 
$100,000or 
more 

< 2000. acres 
2000 acres or 
more 

< $25,000 
$25,000 or 

·.· _more 

< $25,000 
$.25,000 or 
more. 

! 
.... ·-1 

2.9'' 

~> ; ... cash Grain or Cotton, · -• .- · 
other Field Crops;- · · ._ .. 

_ Vegetab:1.e, Fruit &: Nut,.. ·. :·· 
Poultry, Dairy, Livestc,ck , .9J 
< $6~000 
$6,000 -

_$24,999 .1.:2.. 
39-~ -· -: 

-, . 

._-
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. farm. was found to be an 'important variable_ 1n .expl~ining.vaiiations .· · 
. . ,' ·. '( ,:, · ... ~-:· ',•. ·-

in nonrea-1 estate debt • 
. ), . . . .. _ ... · .. 

The stoppi11:g rule invoked in. all runs was ·the split· redutib:i~i ty 

·· creterion which wa.-s set. at O. 8 percent .. No· other splits c0uld he 
' . . . '• . . . . . 

formed that would ·reduce the .vatiati<;m in the dependent· va;iable by 

0.8 percent or more. 

Variables Not Selecied, - .. 

. .... . ----~~- Preceding . disct1ssion focus·~& on tho~e. variables. th,at were 
. . .· . :' . 

· . selected ~s · important in explaining vari~tion · in total. debt of · · 

··•·· individuaropetat.ors ... A priori most·, if ~ot/al.l,,of the variables 
' 

.·'"·would·. be expected to be importanf in explaining variations in debt . 

. '. Howe~er_, a significant number of variab1es were not imp.ortant. It 

:,,,is useful to .evaluate the reasons' why these. variables were• not 

: :selected as important.· 

; .: .. The. variables not sel,ected as -"important were subJecti vely divided.·. 

info three ca'tegories. First, th~re are a group of variables which 

·. __ :c -~,coutd have . explained a rel.a ti~ely' high percent o"f ,' the; total variation,'. 

. _ but did not enter because they \\tere highly· c~;related· with· other 
. . ' . 

. _. variables· .. that. were selecte·d. For example, .. opetat'irtg· exp~nses. paicl 

in· cash (V 2 5} is · highly correla 1:eci· with' expe.nclitures paid by .operator 

... However, v25 di~not enter_becaus~ after the effects- of v24 

we.re taken into accou~t, . it was; no longer. impclrtant. .· Likewise,·.· total . 
. : '• : , . •, . . ,· . . 

<~- -----~--Y~lue .of. land<~ncl bu}ldings;: owned {V 4) is highly correlated with-· . 
, . • l 

· · total-.a~i-es owned by_ opera tors' (V 3). _. After the effe.cts o't v4 were 

, .. ;..c~~:0 ;;.;""'t;a,kenc-into: ·acco\rni," Ygi··was·· no -lO~g_er·:impor~ant•~ _rlf ';;r.i.ahl~~ .v 24 

and V 4 -~~re. ex<::ludcd 'from thEl. analysis. it is likely that Vzs .• and V 3 

·would have rep1aced them wi{h only_ a small drop in variation explained. 

. . ~:--- --.~•--~::~--­
f . ·' 

: (-: 

. ____ ,_.__, ____ _ . _.-··.·· .. __ ~.-..-'--'----'---,-, 

-~---"·--·-.•~· ~-

.. · 
------· 

·· ... : :.:.~~ ·---· .... _ .. : 
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A second group of-variables not selected as important were those 

which could not explain the minimum level of variation in the 

dependent variable (.8) even if they were the only variables included 

in the analysis. For example operator's age (v33)·only explained .3 

·percent of the total variation in the dependent variable. Other 

variables in this category were race of opeiator (V37 ) and expendi-

tures paid by contractor (V23). These variables are relatively ~ 
. '-

unimportant in explaining variations in debt of individual operators 

-in the U.S. 

A third group of variables not selected were those which could 

explain only a relatively small amount ·of variation in total debt, 

above the minimum amount of variation (.8) but were not selected as 

other more important variables were selected. For example, type of 

business organization (V32 ) could only ·explain 3.3 percent of the 

~variation in the dependent variable. Other variables in this category 

in~luded tenure of operator (v35), days worked off farm (V36), total 

off _farm and other income (v29 ~, and geographic region (V1). 

Summary and Implications 

1 In Census of Agriculture publications and.other sources,, _the 

amount of individual farm operator debt has been ~ross-classified with 

a 1 wide variety of variables. These cross-classifications are intended 

to assist in revealing how the amount of debt is affected by the 

----~-variable in question. Unfortunately interpretation of these cross -

classifications .is difficult and may be misleading bec~use of 

~crirr~lation and ·interaction among the variable~. To overcome ptoblems 

of this nature more sophisticated techniques are needed.- This study 

examined one possible technique, AID . 

... ---··------ ----.-~---------~--:-

-----.-·--·~ ..... - --.--- -· - . -- . . ., . -. ,· "-,- ... ·-·----·----------
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Results of the study ·suggest that s:ize and expendit:ure variables 

are of rnaj or importance in explaining variations . in the amount of 

· ~eb1;: he.Id by farm operators. After the effects of size and expendi­

ture·.variables are accounted for, little additional variati.on in debt 

· level could be explained by the. "other'i · variables include-d in this 

study. These "other" variables include demograpliic, geographic, 
. ' 

.and ~tructural variables~ This suggests that cros~-classi£icaticins 
~,. .•.. · . 

.. ;~--b~t:ween debt and size or expendi tu;e variables ~would be more useful 

0:: in understanding . variations in deb·t th~n would cross·~cl~ssi:f;ications 

'·::.:..,between 'debt and geo.grap-hic. regions or be.tween debt and demographic 

_ _,: Results of ·this study als~ suggest the potential· ·app-licatiori of · 
·'~•··: .·. :·._-, ' 

///</{ the· AID· technique for ·lenders·• serving a large·. number of borrowers. 

}!;:\f.•·):';lnformation from loan· applicati~_ns c~uld be· analyzed. to determine 

:.</L;:{:.homogenous. grciµps of borrowers. ·. Results of the AID program would then . -.. . 

. o_·i;:--::.provide -a norm.· (average debt). for each group. as well as a measure of.· 

deviations from the norm (standard.deviations). Such information 

·.,, :~i'°~should prove useful,. to lenders in e\l"aluating, loan applicants . 

. . .... :··· 
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