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James s. vJehrly 



An Unsuccessful ~xploration Into The 

Structure Of The Institutional 

Non-rteal-.c;state Fa.rm Credit harket.;~ 

James S . \Jehrly-n-i:-

Not all research is successful in terms of answering tlle question or 

solving the problem originall.f posed . This paper is a report of such an 

unsuccessful research attempt. ~Jhile tne research failed to obtain signi-

ficant estim~te::> for tne paraiaeters of the equations describing tne credit 

market, it appears worthwhile to mo.ke the results available for two reasons. 

First , it is in an area. in w11ich there is very little published research. 

\,ith so littl.e guidance from other sourcet;, exploratory work, even though 

unsuccessful, may be useful to other researchers interested in the problem. 

While the results reported nerein have only limited usefulness for dealing 

with policy problem::;, they may be useful in saving other researchers the 

time and expense of learning for themselves that t 11e methodology and variable 

combinations used here do not 11 work11 • 

~econd, while tne research did not result in satisfactory statistical 

results, some of the parameter estimat~s fall into consistent patterns. By 

inference from these patt~rnJ researcher::; may be able to gain some insights 

into tne structure explored. 

* This project was initiated as a source of material for a term paper for 
the area seminar, The Capital 1'!arket, for .. 1lich a preliminary report was 
prepared . Folio~ tile completion of tue seminar t11e work wa::> continued 
with assistance from Purdue ngricultural ~xperiment dtation Projects 9FJ:l 
and 1180. 

~~n Tne author wisnes to express nis appreciation to G.1. Schuh for his 
assistance in doing the research and preparing the manu::>cript for this 
paper, o.nd to J .H. ~tkinson and George Horwich for helpful corrunents . 



•• 

- 2 -

Background 

iunerican farmers ci.re using more tnan seven billion dollars worth .:if 

non-real-esta~e credit from institutional lenders . The amount used has 

shown an increa:;;ing trend since tl1e mid-thirties with a rapidly increasing 

trend since the wci.r (Figure 1) . The amount has more than doubled since 

Figure 1 . Non-real-estate Loans to Farmers by Principal Lending 
Institutions. Af?lount Outstanding July 1, and Cost 
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farmers begc1.n to feel the 11 co~t-price11 squeeze in the late forties . In 

addition to this institutional credit, f c1.rmer s are using about three and 

a half billion dollars in non-institutional non-real-estate credit and 

about thirteen billion dollu. .. :s worth of real estate credit . 

In addition to involving large ::>urns of money, credit is important 

from a policy std.Jldpoint . The practice of making government credit 

available on ea::>y term.::> has been usea d::> a relief measure during times, of 

economic depression and f ollowing di::>ast er s . The Fc1.rmers Home Adminis

tration attempts to u:>e credit to preserve and eno?urage the "family type 

farm11 • The po::;sibility of credit control a::> a method of agricultural 

production contr ol hcis been discu::;sed in academic circles . General credit 

control is a recognized tool of the monetary authoritie::> for implementing 

fiscal policy- . 

Despite t11e importance of farm credit, from the size of the resource 

bundle it represent::> and the r edl or fancied values of its u::>e as a policy 

tool, little i s known about the for ces affecting tne credit market . The 

purpose of t11is studJ i s to examine tne ef f eet of selected variables on 

the supply of and demand for farm credit, in one segment of the credit 

marl<:et, and to attempt to estimate some of tne structural parameters of 

that ma.rKet . 

Knowledge of t ue structure of the credit market could serve as a 

guide to policy makers . Monetar1 authorities would have some idea of the 

expect ed effects of credit policies on expenditures by the agricultural 

segment . Jlgricultural policy makers would have some basis f or evaluating 

credit control as a means of controlling pr oduction or influencing 



.· 
- 4 -

allocation of resources to or within agriculture . Social planners could 

use tnis structural knowledge to evalUC1.te credit progr~ns as means of 

implementing variou~ social progr ams . 

Models 

Two basic models were employed in t11is study. The first was a 

single equation explanator y model with tne quantity of loans outstanding 

as tne dependent variable . T11is model assumes tne supply of agr icultural 

credit t o be infinitely ela~tic on the grounds that agricultural credit 

is only a small part of the tote1.l credit advanced . In 1960 agricultural 

credit wa~ about ~24 billi on of ~46 billion total debt, or slightly less 

than three per cent . It assumes further that interest r ate considerations 

are not important in determining t 11e amount of si10rt-term credit used in 

agriculture . 

The second model was a system of two simultaneous equo.tions to 

estimate supply and demand . Quantity of loans and prj:ce of credit were 

taken as the endogeneous variables, with both equations normalized on 

tne quantity variable . 

The first model was estimated by ordinary least squares and the 

second model by two-stage l east squares . Several variants were estimated 

for both models . 

Theoretical C:111d Bmpirical Concepts of Varie1.bles 

I n any empirical study there i s a two- fold problem in selecting 

tne variables: (1) tne choice of theoretical concept for tr.e variable, 

and (2) the cnoice of an empirical data series that quantifies tne 

theoretical concept . 

In the choice at the conceptual level, one of the pr oblems is the 

stage at wl\ich we wi.sn t o consider a variable . For example, should income 
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be mea.sured as gr oss income, net income, or at some arbitrarily selected 

intermediate stage? Should a stock variable be measured at a specific 

point in the time period of the analysis or as an a.verage for tne period? If 

the specific point approach is u::>ed , t;uould it be a "high", "low" , or "normal" 

point if seasonal variations are important? 

h second theoretical problem i s the degree of aggregation to use . 

Should tne w11ole economy approach be used, or should the economy be 

divided into segments? Should a. variable such as credit include all types 

of credit, or should a specific type of credit be studied more or less 

independently of other types? 

Many economic variables are expressed in ter111s of dollars . A third 

theoretical proble111, especially in time series work, is whetner to use the 

data as generated by the economy or to us e a "real" concept obtained by 

"deflating" the original da.ta . If the 11 r eal 11 concept i s cno::>en the choice 

of a deflater and tne base period become additiona.l problems . 

Another pr oblem in selection of theoretical variable concept::> is 

the cause and effect r elationships between varidbles . Is the relationship 

we have postulated correct for tne context and tue length of the time 

period in wuich we are working? Is tile direction of causality in one 

direction only, or are tue variables mutua-1.y interdependent? ~hile 

tnis is not intended to be an exhaustive listing, it does serve to point 

up some of tne problems faced by researchers in selection of t11eoretical 

concepts . 

Selection of empirical concepts to fit the tneoretical concepts of 

variables presents a new set of problems . Some of our t heoretical concepts 

may be unmeasurable in practice . For other s , no statistical collection 
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agency has been sufficiently impressed with t 11eir importance to compile 

data serie::; . iv.lany data series are in part, or totallt, estimated from 

fragmentar1 or incomplete data. In all series human frailties introduce 

some degree of error. The problem facing any r esear cner is to find some 

type of data series, with a tolerable degree of error, that approximates 

the theoretical concept . In some instance::; the researcner is faced with 

the decision of compromi::;ing t11e cnaracter of the theoretical model or 

omitt ing variables from the empirical analysis . 

~ndogeneous Vari abl es 

In tnis study the quantity of institutional non-real estate credit 

and the price of that credit are used as tne ... Elrtdogeneous variables. The 

quantity of non-real-estate credit may be divided into two general classi-

fications : institutional and non-institutional. The latter classification 

includes credit extended by individuals, merchants, dealers , acceptance 

corporations, etc., for w11ich no data series are available . Institutional 

credit is defined, for t11is study, as credit extended by principal lending 

institutions--all operating banks , Production Credit ~ssociations , Feder al 

Intermediate Credit Banks, and F'armers Home Administr ation . 

Dat a series on institutional credit appear to be adequate for empirical 

work . Detailed accounts by lenders c..nd by states are available . Of the 

nearly seven billion dollars of this credit outstanding on July 1, 1959, 

about 70 per cent was supplied by commercial banks, 22 per cent by PCA, 

2 per cent by FICB, a.nd 6 per cent by FHfi . Less information is available 

on the types of loc..n::; Jtlaae to farmers. The only information of this type 

available is from occasional surveys, such as the one made by the Feder.al 

rleserve Bank in 1956 .1:/ 

Y 11Farm Loans at Commercial Banks, 11 Federal .tie serve Bulletin, Vol. 42, 
1956, pp 1163-7. 
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This survey showed a total of ~bout five billion dollars of 

agricultural bank credit outstanding dS of June 30, 1956, represented by 

three and one- half billion notes. The average note size was ~1 , 400 while 

the averdge total bank deb~ per farm bor rower was ~2, 227 . kore than half 

of the borrowers had bank debts of less tnan ~l , 000 and one-tenth had bank 

debts in excess of ~4,000. Hank debt was closely r elated to tne net wor th 

of tne borrower . One-third of tne dollar volume of these loans outstanding 

had been renewed on a 11 plC:i.nned11 basis or for other reasons . 

Of t11e slibhtly more than :.,..5 billion outstanding agricultural bank 

cr edit about 73 per cent or ~3 .7 bi l lion was non- real- estate credit . about 

half of this w3 .7 billion was borrowed for current expenses , 38 per cent 

for intermediate term investments, 3 per cent for real estate purchase, 

5 per cent to r epay other debt, and 4 per cent for ot.ier purposes . 

Maturities on 45 per cent of all agricultural bank credit were 6 months 

or less (including 8 per cent payable on demand) , 26 per cent matured in 

6 to 12 months , 9 per cent in one to two years, 9 per cent in two to f ive 

years , while 11 par cent ran for longer than five years . 

~Jhile ldck of da.ta is tne pr~ry reason for omitting the non

insti tutional cr edit, it may be argued that much of tnis credit is a 

different type of credit wuich farmer s would not or could not obtain f r om 

institutional lenders. ~s such it would be subject t o separate suppl y and 

demand forces. Loans made or guaranteed by the Commodity Credit Cor poration 

ar e excluded on tne a::.sumption t11at farmers tend to consider CCC l oans as 

f inal sales . 

The data on institutional loans are published as the total outstanding 

on January 1 and July 1. The data show a consistent seasonal pattern 
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with tne peak 011 July 1. The peak dei.te was select~d to represent the 

maximum arnount borrowed during the year in order to include short term 

l oans for sea::>onal production expenses. 

Selection of a data series to repre::;ent price also presented pr oblems . 

Interest rates d.re puolished for FIC.d and FH,.L loan::> to farmers . However, 

both of these sources are relatively minor a::; sources of credit , both are 

atypical a::; representatives of farm loan::> sources , and FH1,, rates are 

administered and suo::>idized . Con::>equently, neither of tnese interest rates 

was considered for t11is study. Infor111c.Ltion on farm loan interest rates at 

banks i::> avail~ble only from occasional surveys such ad the Federal Heserve 

Bank Survey of 1956. 

The series used in tnis c:U1alysis is the PC.n. cost of loans, which includes 

t ne interest rate plus C:Ul estinw.tion of costs for title searches, filing fees, 

stock ownersllip, etc., expressed as a per cent of tl1e loans . For 1956 this 

rate was 6. 2 per cent, compared wit.h 6 .1 per cent for all farm loans by 

banks and 6.4 per cent for no11-real-estate farm loans by banks , r eported by 

the Federal rteserve Survey. 

Exogeneous Variables 

In addition to the price and quantity variable::> a number of additional 

variables are hypothesized to enter into the supply and demand relat ionships . 

These variables can be sunuoarized into a relatively few br oad classes as 

follows: 

On the demand side we have farmers • liquidity position as measured by 

a l agged income concept (3-7)~, size of the business to bcl financed (8-10), 

'd:f The numbers in parenthesis indicat~ the empirical concepts from the 
l ist below that were tested as a measure of the tneoretical concept . 
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farmers 1 expectation::i for returns (11-13), farmers' need for funds for 

current obligations (14-15), d.nd fanuers 1 other debt (16-17) . On the supply 

side we consider tue collaterd.l farmers 11uve to offer (8-,18), the loanable 

funds available to tue whole economy (19- 21), and t11e alternative opt)or-

tunities open to inv~stors (22-24) . 

as a group, fanners tenu to invest a high proportion of their available 

funds in the fd.rm business)./ Many farmers plei.ce a high utility value on 

being debt free . In addition, farmers do not overlook the f ciCt tnat 

borrowed capital involves a transaction cost . Therefore, we assume that 

farmers, having a desired level of investmcmt, will borrow only the portion 

they cannot provide from tneir own financing . The higher their income in 

the previous period the more liquid their financial position is likely to be . 

Some farm expenses, primurily tuose associated with maintenance of 

physical capital, are 11pot>tponable 11 to a limited ext~nt, but eventually 

the expenditure must be made . To ma.ke allowance for these 11postponable 11 

expense~, t~o of the concepts tested (3, 6) are combind.tions of two years• 

income .. 

2/ The balance sheet of agriculture has consi stently shown less than 10 per 
cent of tne total assets of farmers in the financial asset category, and 
at a time of year wnen many farmers have a larger tho.n usual proportion of 
their operuting capital in tne form of cash balances . ~ihile no data is 
available on off-farm investments by fc.rm operator~ , some indication of 
tne magnitude of these investments can oe gained from farm income surveys . 
For the group of fc1.rm fC:L!Ili.lies keeping Illinois Home hCount records in 
1959 and 1960 tne income from investments •vas 2- 3 per cent of cash farm 
incorue . h 1946 survey of Illinois farmers estimated incomes from interest, 
dividend::;, royd.lties, and rents tnat amount ...:d to .... bout 1 per cent of cash 
farm income or l~ per cent of net fe1.nu income. K United States Survey in 
1955 est:imi:1ted incomes from simild.r categories w11ich were about 2 per 
cent of gr oss cash receipts from agriculture or 4 per cent of net income 
from agriculture . 
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It is an elementary fact that the larger tne business the more financing 

required . The problem then becomes tne selection of a suitable measure of 

the size 01' business. Since agricultural production is subject to wide 

variations, a.nd inputs must be made before the uncer tain outputs are known, 

output is a poor measure of size of business . Con::>equently, some measure of 

inputs must be used. For this analysis three concepts of asset value , 

excluding hcusehold goods and financial assets, were used (8-10) as a measure 

of size . 

In theory, the entrepreneur will operate higher on the production 

function when expect ions c1.re good than wnen they are poor . In t11is study 

only price expectation::> are considered, and it i s assumed tuat farmers' 

expectC:l.tions d.re ba.sed on ~ome extension of past prices . Three concepts of 

11 expect~d price 11 (11-13) were tested . 

as a measure of tne need for cui·rent obligations t ne models tested 

aggregate machinery shipment:; cJ.nd plunted acreage (14-15) . Other debt 

quantified farm mortgdge debt, both as an absolute amount and as a per cent 

of real- estate va.lue (16-17) . 

On the supply side, it wad assumed that investors will offer funds 

more freely if farmers ca.n supply collc.1.terci.l to reduce t ne risk. Two concept s 

were used to measure collateral : value of farm assets and value of farmer s ' 

equity (8, 18) . 

Privci.te money supply (19) was posited as a measure of loanable funds 

on the assumption tuat t ne ultime:.t.e limit to amount of money that can be 

loaned is tne amount in existence. Total debt (20) recognizes that most 

of our money is merely evidence of someone's debt , and also indicates the 

am0unt of the money supply thc1.t is available for loan . The logic for using 
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government securities own by banks (21) i::> ti1a.t banks tend t o carry 

a higher proportion of tne low yield government secUl~ties in their 

portfolios when alternute investment opportunities are poor. Therefore, 

when banks increase Ghe proportion of government eecurities in their 

portfolios above the amount needed for seconddry reserYes, it indicates 

that good investment opportunities are scarce . 

hS a measure of alternative investment 0ppo:'tu.nites, U10 ylald on 

3-5 year government bonds (22) was used to appro~ch t he retur1 on a 

relatively risk- free investmt:int not suoject to the very shoi:-· :'lu~ .. ,uations 

of tredsury certificates . The FICB debenture rate (23) conr,ci:t:s of a 

capital market where agricultural bo":'r ower s obtairi .:'unds at. -:::,)· .... 
a cost as possible. The debenture rate reflects the opp0rtunity cost 

which they mudt pay. Business locins by banks (24) were tested as a · 

11 quantity.11 opportw1ity in contrast to t he 11price ·1 opportunity of the other 

two concepts . 

~ndogeneous Varicibles 

1. Non- real-estate loans to farmers by principle lending inst.itutions 
outstanding J uly l, in billions of dollars. 

2. KVerc..ge cost of louns mu.de by Production C!'edit Associations, 
U.S. , for the calendar year, as a. per cen'::. oft.he loan. Cost 
includes interest plus estimc.1t ed co:.;t of tit~e sear ches, filing 
fees, stock ownership, etc. 

Exogeneous Variables 

3. Farm income in 10 billions of dollars (sc:lies plus gc-vernment 
payments, deflated by the index of prices paid by f~rrr~rs), 
using 2/J of the immediately preceding year plus 1/1 of the 
second preceding year. 
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4. Farm income in billionti of dolle:.rs (sales plus goverrunent 
payments) lagged one year . 

5. #et fc1.rm income seri~s in billion.;; of dolla_·s, lagged one year . 
(This serids, developed by Leon Hesser, includes change inf inancial 
assets, sales, government payments, and non- fc:1.rm income, less 
operc1.ting expenses, cash \-Jag1::::s, property tax, interest, and income 
tax. ) 

6 . Realized net income of fi:irm operators plus non-fa.rm income in 
10 billions of dollars, weighted ati income ~n variable J. 

?. nealized net income of farm operutors l ugged one year, in billions 
of dollo.rs . 

8 . Total value of fc1.rm dSSets as of January 1, in 100 billions of 
dollars. 

9 . Variable 8 deflc1.t~d by index of prices paid by farmers. 

10 . Value of non-reo.1-estate fCJ'm assets, Januc.ry 1, in 10 billions 
of dollars . 

11. 1\atio of index of prices received by farmers to index of prices 
paid oy farmers . 

12. 11.l:.xpected11 price ratio - 9 year weighted moving average of 
variable ll . 

1). 11!!.txpected11 price index - 5 year weighted moving average of index 
of prices received oy farmers . 

14. Va.rne of new fild.Cc.inery shipnent ::; , U.S . , for calendar year, in 
10 billions of dollars . 

15 . Planted acreage of principal crops, u.s . ' in 100 millions of acr es . 

16 . Farm mortgage debt out..stC:Ll1ding Janudry 1, in billions of dollars . 

17 . Fc:1.rm mortgage debt outstdilding Jc.nu~ry 1 as a per cent of the 
value of fd.rm rec.a.l estate . 

18 . Farmers' equity (assets leos debt) as of Januury 1, in 10 billions 
of dollars . 

19 . Privately held money suppl/, U.3., average for first six months of 
the year, in lUO billions of dolldrs . (19a- in 10 billions of 
dollars) . 

20 . Total debt , public und private, January l, in lu billions of dollar s. 
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21 . Government securities owned by banks , in 10 billions of dollars . 

22 . nvera.ge yield, for calendi:il' year , on J - 5 year government securities . 

23 . Federa.l Intermediate Cr~dit Bank debenture rate, averdge for the 
calendci.r yeGr . 

24. Total business loc.1.11s outstand~ at all banks , average for fir st 
half of ye~r , in billions of dollars . 

~mpirical ~esults 

The regression coefficientd of tne eqlliitions, Hi.th their standard errors, 

are summarized in Tables I, II, and III, and tne correlation coefficients in 

Tables rJ, V, and VI. It is inunediately obvious that a high proportion of 

the regression coefficients were not significant, dJld that they were highly 

unstable for model variants. 

The analysis failed to identify any significant relationship between 

price and quantity of this type of credit . For the expected demand-price 

relationship we woulci e:>..-pect t11e pr ice vuriaole coefficient to ha.ve a 

negdtive sign. In five of tile demand quations the price variable had a 

positive coefficient, four of which were significantly different from zero . 

None of tne negative coefficients were significantly different from zero . 

In both variations of model II the price coef ficient was noticeably 

numerically la.rger tnan in any of the other models . l>Iodel II was the only 

model which used a gr oss income concept--all others tried to estimate the 

"income not spent" during the previous period. In model III, the most closely 

related model, the absolute Vcl.lue of the "price" coefficient was much smaller. 

The main change between these models, other than tue income concept, was to 

delete 11 size of business" f r om the demand equation and add a closely related 

"collateral" variable to tne supply equation . Un tne supply side, the price 

variable turned up with the "right" sign more con:;;istently, but the problems 

of coefficient stability and non-significance were still present . 
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TJl.Blli I 

SIN\..Tlli .l:!.~UJ\r.LU1J t !OlJ.t:.L~, 1949- 1960 

- --- .. -

PriceY Liquidit?-1 
Size of Other 2 

Equation Business Debt R 

1 -3.719 . 5.201W .oot)E/ ,995 
(1.380) ( . 479) ( .055 ) 

2 -3 .949 5. 281W -.00911.I .994 
(1.456) ( . 255) ( . 257) 

3 -J.826 5.257§./ ,995 
( .969) ( .138) 

4 -14.110 l , 34c)fd. 
,742 

5 -7 .354 2.102Y .981 
(1.907) ( .lll) 

6 .176 -4.821 4,70#/ ,996 
( .118) (1.129) ( ,390) 

Footnote numbers refer to variables as litited in text . 
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T J\.BU!: II 

Dt.t·i.n!~LJ W UJ.iTl.UNS FttuN tiil·iULT~CJU~ al)l.lt:.LS 

Hodel ~ect-
and 

PriceY 
Size of at ion 

R2 Years Liquidity Business Variable Need 

I 1.177 -10.47r)/ 1.63# .999 
1949- (.125) (. 764) ( .388) 
1960 

II 12.869 -.39:)/ 2.Z74§./ -5.sotJY .32J!±/ .996 
1941- (5.25J) (.500) (1.881) (8 .282) (.224) 
1960 

Ila* 15.307 .30J!/ -1.63# -17.61J}J/ -.076Yz/ .982 
1941- (5.028) (. 756) (2.864) (9.966) (.151) 
1960 

III 2.255 -.0482/ .65o!Y .u'l~ .985 
1941- ( .210) ( .046) (1.052) (.026) 
1960 

IV -.147 -.33cj./ 5.9Ld/ -.382bV .9a7 
1948- (.522) ( .659) ( .648) ( .402) 
1960 

Va .138 -.1iiJ./ 5.17~ -i.uo!2/ .841 
1935- ( .381) (.129) (2.855) (1.515) 
1947 

Vb -.303 -.03s1J 5.885§/ -.5121.2/ .986 
1948- (.660) ( . 047) ( .665) (. 959) 
1960 

* Model II with variables 1, 8, and 14, defldt ed by index of whol esale prices . 

Numbered footnotes refer to variables a s listed in text. 
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Tr.Bili III 

SUP.t>LY ~lJ.11.T10N.J F.rtuh t;n.J.ULTA!.~bUU..; 1 .uu.c.L~ 

i-iodel . Alternate 
and 

Pric,J./ 
Loanable Investment 

R2 Years Collateral Funds Opportwiity 

I 1.090 2.022W - .221~ .971 

1949- (1. 435) ( .476) (?..473) 
1960 

II 18.622 . 17~/ -.26-l:Y .981 
1941- (2.9J9) ( .106) (1. 751) 
1960 

Ila* 14.923 -.11~ -.057'?!1 .962 
1941- (2.073) (. 097) (1. 535) 
1960 

III 2.043 .16$ -.1s120/ -.ooo~/ .980 
1941- ( . 424J ( .071) ( .178) ( .220) 
1960 

J:J . 558 5.06# .348-?JJ .118W .986 
1948- ( .942) (1.347) (. 429) ( .139) 
1960 

Va - . 518 .07~/ - .02719a/ 5, 45124/ .840 
1935- ( .349) (2.426) ( .094) (2.962) 
1947 

Vb . 047 5.11# .00~ .57~ .986 
1948- (.658) (1.013) (.205) (1.941) 
1960 

* Model II with variables 1, 20 and 22 deflat ed by index of wholesale prices . 

Numbered footnotes refer to variables as li~ted in text. 



Equation Variables* Price 

1 Liquidity 
Size of business 
Other debt 

2 Liquidity 
Size of bu.Siness 
Other debt 

3 Liquidity 
Size of business 

3 Liquidity 
(Partial Size of business 
Correlation 
Coefficients) 

4 Liquidity 
Size of business 

5 Liquidity 
Size of business 

6 Price 1 
Liquidity 
Size of business 

- 17 -

T.h.BLE IV 

Correlation Coefficients 
Single Equation! Models 

Size of Other 
Liquidity Business Debt 

-.259 -.467 
1 .937 

1 

-.259 -.628 
1 ,755 

1 

-.259 
1 

,779 
1 

.049 
1 

-.169 
1 

- .002 .911 
1 -.259 

1 

* Refer to Table I for empirical concept s of varia bles . 

Quantity of Loans 

-.351 
,993 
,954 

- .351 
.993 
.881 

-.351 
,997 

-.794 
.997 

-.329 
.779 

-.351 
,972 

.892 
-.351 

,993 
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T.hBlE V 

Correlation Coefficients 

Delili:.Lnd Equat i ons frorn Simultaneous Equation Models 

Size of Expec-
Model Variables* Liquidity Business tat ion Need 

I Price .001 .96o 
Liquidity -. 259 
Size of business 

II Price .754 -.359 - . 535 .578 
Liquidity .920 .041 .831 
Size of business -.315 .767 
Expectation -.u44 
Need 

I Ia Price .269 .935 -. 544 .315 
Liquidity .577 . 552 .257 
Size of business - .292 .315 
.c.xp~ctation .058 
Need 

III Price .661 - .549 .581 
Liquidity .134 .846 
i:.xpectation - .. 044 
Need 

IV Price -.595 .914 -.314 
Liquidity - . 512 .498 
t>ize of business -. 439 
.t!.xpectations 

Va Price -.798 - .851 .229 
Liquidity .988 .295 
Size of business .179 
Need 

Vb Price -.771 .928 -.870 
Liquidity -.710 .764 
Size of busine&s - . 794 
Need 

* Ref er to Tdble II for .t!.mpirical concepts of variables. 

Quantity 
of Loan 

.936 
-.351 

,993 

.989 

.793 

.965 
-. 513 

.662 

,979 
.135 
.874 

-.659 
.257 

.985 

.699 
-.513 

.662 

.902 
-.538 

.992 
-.484 

-.818 
.766 
.833 

-.188 

.924 
- . 734 

.992 
-.808l. 
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Correlation Coefficients 

Supply Equations from !::limultaneous ~quation 1'1odels 

Loanable .h.lternative 
Model Variables~ Collateral Funds Opportunity 

I Price .172 .912 
Loanable Funds .888 
Alternative Opportunity 

II Price .951 .938 
LoC1.nable Funds .915 
hlternative Opportunity 

IIa Price .846 .939 
Loanable Funds .873 
i,,lternative Opportunity 

III PJ"ice .922 .963 ,953 
Collateral .960 .850 
Loanable Funds .951 
ttlternative Opportunity 

IV Price .914 -. 698 .736 
Collateral -.486 .848 
Loanable Funds -.580 
,Qternative Opportunity 

Va Price - .851 - .899 - . 746 
Collateral .984 .910 
Loanable Funds .922 
~lternative Opportunity 

Vb Price .928 .862 .900 
Collateral ,941 ,953 
Loanable Funds .992 
Alternative Opportunity 

Vb Price .420 -.242 .271 
(Partial Collateral .270 - .043 

Correlation.Loanable Funds .952 
Coefficients) 

?l- Refer to Table III for empirical concepts of variables . 

Quantity 
of Loans 

.936 

.94/J 

.910 

.989 

.957 

.931 

.979 

.797 

.913 

.986 

.942 

.957 

.931 

.903 

.992 
-. 468 

.850 

.924 
,992 
.947 
.958 

.924 

.992 

.947 

.958 
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Tne coefficients for the 11 other debt, 11 II expectations, 11 and 11need1' 

variables in t he demand equations were consistently not significantly different 

from zero, had t11e 11wrong 11 s ign, or both . The single exception was "machinery 

shipments" (need) in model III, and in this instance there was a question of 

whether a theroetical cause-effect relationship existed between this variable and 

quanti ty of loans . In tne sup1Jly equations the coefficients for "loanable funds" 

and "alternate opportunity" were not significa.nt or had the 11 wrong11 a.ign . 

The analysis gives some ba~is to expect t nat the demand for loans is r elated 

t o "liquidity" and "size of business" . Coefficient::; for both wer e significantly 

different from zero and had tne 11right 11 sign in all the ->ingle equation models . 

The statement also a}Jplies to 11 size of business " in all simultaneous models 

covering only the latter portion of the period studied . While the 11 liquidity11 

coefficient was significantly different from zero in only one of the simultaneous 

models, we note that it has tne "right 11 sign in five of the other six models . 

On the supply side, the "collater al" variable showed some pr omise as an 11 explainer11 

for the later years , out no s i gnificd.Ilce for the ear lier y-ears . 

Conclu::>ions 

This~turly Jl.CiS failed t.0 irlPnt.ify ;.i.n_y !'lignjfi~ant. relati onship between 

the amount of credit demanded ana tile price. During the period s tudied the 

cost of PC1. loan::! varied only from 5. 2 per cent to 6 . 7 per cent . This narrow 

range is hardly enough to t vst fdrmers' r eact ion to price on quantity demanded . 

~s tleady observed: 

"Interest rates stand to be l ess importi:lllt than uncertainty 
in restricting the use of capital in agriculture . Few fir ms 
characterized by single proprietorships press the u::>e of cc1.pital 
or credit t o a point wnere its marginal codt is equal to its marginal 
return .. . The Iowa s tudy- indicat ed t nat few if any farmers in t he 
sample con::>idered changes in interest r ates by l ,9r 2 per cent to 
have any bear ing on tne amount of capital used . 11!±! 

!±/ Heady, Earl U., .c.conomics of ... gr icultural Production and .l{esource Use, 
Prent ice-Hall , Inc. , 1952, p . 555 . 



. . 
21 

The analysis did get some significant coefficients for price on the 

amount supplied. Both variants of model II a.nd model III have highly significant 

coefficientti. However, tne lack of significance in the rest of the models and 

the coefficient instability between II e:md III gives us re~son to place little 

confidence in these estimates. Thus we may conclude that tne data does not 

reject the hypothesis, treated as an assumption in the single equation models, 

of infinite elasticity of supply with respect to price. 

Though supply may be infinitely ela~tic with respect to price, the analysis 

indicated tnat it is not unlimited. In equations 1, 2 3, and 6 from the single 
' 

equation models, and the dem~d equation from the first simultaneous model we 

have the saine 11 liquidity11 and 11 size of business" variables. In the first three 

equations the coefficients were stable , both in magnitude and significance, 

despite the f c1.ct that there was some multicollinearity with the 11 other debt" 

variables . However wnen supply-related va.riabl es were brought in, first only 

as 11 price 11 in equation 6, and then as a simultaneous syst~u1 in Hcxiel I, these 

coefficients shift~d both in m..agnituda c1.nd level of significance . 

The analysis failed to give u.ny very satisfying answer as to what might be 

the factor limiting supply. 1·1odel I suggested loanable funds may be the answer, 

but six successive failures in succeeding trials leaves us with little confidence 

in this hypothesis. It may also be noted tlld.t the correlation coefficients 

between 11 loanable funds" and "alternate opportunity" were near 0 .9 or higher 

for every model except IV . Bven the pa.rtial correlation coefficient, as 

calculated for model Vb was above 0 .9 , while all of the other simple correlations 

in the equation were substantic.lly reduced by rer.1oving r.he effects of the other 

variables . In effect, these two varic1.bles were essentially tne swne variable . 
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1•1odel Va suggested a po:>sibility that the general monetary m<:i.r.\.et may hei.ve 

had some influence on supply of agricultural credit in tne earlier years , but 

other models inuicd.te tuat Wud.tever influence tn~re may have been has disap-

peared in more recent year o. Tnis may oe due to t11e improved development of 

agricultural l enc11ng ag5tlcies or to tne acceptance of agricultural property 

as a good store of v~lue (~lation hedge) :>o that credit flows t o agriculture 

independently of the rest of tne monetary market . 

11Collateral11 wa::> included as a supply variable in four of the models , 

with a significant coefficient in the three t11at included the more recent years . 

This consistency, especially between model s I.V and Vb where different variables 

with different correlation coefficients were U::)ed, lets us conclude with some 

confidence that 11 col1Ct.teral 11 is rel..i.ted t o t he CilllOunt of credit supplied . 

As shifters of deinand for credit the "other debt, 11 "farmers 1 expect ations," 

and 11 need11 variu.bles test ed showed 110 relationship to the amount of credit 

demanded . Both 11 l iquidity11 and "size of business" were significant throughout 

the single equation mouel:> and t he fir st simultaneous model . In the subsequent 

models the results for 11 l i quidity11 were inconsistent with t t1ose from the first 

model3 . However , models IV Ct.nd Vb al so gave highly significant coefficients 

for "size of business" . The pcLtt..irn which emerges i;;1 a significant effect from 

11size of business" in all models where t ue earli er years are not included . 

Thus, from tne evidence of the analy:;;is we conclua.e that t he dernand for credit 

is primarily a need for a r egular source of funds to finance a business of a 

given size . 

h word of warning is in order concerning the acceptance of "size of 

business" and 11collateral11 as shifters of delildild and supply of farm credit . 

JlS indicated in Tables IV, V, and VI, these var iables were involved in severe 
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multicollinearity proolem::; . Thus thdre is no assurance tnat we hcive rec:1.lly 

isold.ted tne effect::; of thdse variables . i,e Cd.n accept tne conclusions only 

on tne basis of these variables falling in to a somewhat consistent pattern 

with respect t o different t~ae per iods and different model vur iants , while other 

varid.bles with the swne multicollined.rity problems failed to do ao. 

Limitations of the .Hodel and fnal ysi s 

The model:; used in tuis analy::;is were highly abstract~d and highly 

aggr egated . Bdc~u::;e of tne ldck of appr opr iate data ser ies an impor tant part 

of tne non-real-estate credlt \.a::; necessd.r ilf left out of tne model . By using 

all institutional credit in t11e United StC1.tes t he model aggregcit ed some ver y 

dif ferent types of credit, ranging from small, risky l oans to very large, almost 

riskless loe1.ns . 

Tl.e rP. RrP. 1111it"' l i kA l y measurPmPnt errors in many of the data series used . 

The information on institutional credit outstanding can oe accept ed wit h a high 

degree of confidence . However, all ot her cr edit data, and any measure of interest 

paid on agricultural credit is necessarily an estimate , aggregated from f ragmen-

t ar y evidence. 

Data on incorne, farm assets, expected prices, macninery shipments , acreage 

planted, loanable funds, dl1d inve::itment opportunities are also estimates , based 

on varying amounts of evidence . In addition, it iti difficult to f ind empirical 

concepts that agree with tue theoretical concept:; . This latt er pr oblem manifest ed 

itself in thLS ana.ly::;is in the form of Winy differ ent d~ta series being tried 

for some of the theoret ical concepts . 

Finally, multicollinearity was a ser ious pr oblem tnroughout the analysi s . 

The calculation of partial correlation coefficients for equat ion 3 and t he 

supply equation for model Vb indicated that W11ile much of the corr elation pr oblem 

r esulted from the effects of tne var iables on each other . There is st i ll 

correlation among the independent variables . 
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SU!llllli:iry 

The structure of tue mcs.r.Ket for in::stitutiomi.l non-real-estat e farm credit 

has been explored by use of single equation models and simultaneous equdtion 

supply d.!ld demand model::i . In both tue demand and suppl y equations it was not 

possible to obt~in si gnificant coefficients fer t he price of loans that agreed 

with ~ priori expactations . ~s an explor ation into the structure of the short

term credit market tne r esearcn cannot , therefore, be judged a success . It is 

hoped that t ne empirical results dlld brief analysis presented herein will be 

useful to other researcher s dealing in t nis ar ea, especially in pr eventing t hem 

from following down blind alleys . 


