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VOL. 24, NO.1, JANUARY 1972 
• AGRICULTURAL ECONOMICS RESEARCH 

Determinants of Net Changes in Farm Real Estate Debt 

By David A. Lins 

Supply and demand equations for explaining net changes in farm real estate debt by lending 
institutions arc presented. Capital appreciation, net farm plus nonfarm income, and the ratio 
of money balances to gross production expenses are used to explain changes in demand. Changes 
in supply arc measured by the yield differential between farm and nonfarm investments and 
availability of mortgage funds. Elasticity estimates indicate that demand is more sensitive 
to changes in income than to capital appreciation, while supply is sensitive to changes in 

yield differentials. 

Key words: Farm real estate debt; demand; supply; capital appreciation; income; yield differential; 

supply availability. 
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From 1947 to 1969, faml real estate debt increased 
from about $5 billion to over $27 billion. Annual net 
changes in farm real estate debt over this period ranged 
from a low of $0.1 billion in 1947 to over $2.3 billion in 
1965. The purpose of this paper is to measure factors 
underlying net changes in farm real estate debt. The 
results arc exploratory and represent the author's hy­
potheses on what variables and estimation techniques 
best explain such changes. Others may wish to test 
alternative variables or estimation techniques. The pre­
sentation is intended to stimulate interest in fluantifying 
specific relationships and to serve as potential input to 

affecting the supply of funds available to farm bor­
rowers, and those affecting the demand for funds by 
farm borrowers. 2 A change in total debt may result fro In 

either a change in price (interest rate) or from other 
factors such as a change in income. From published data, 
one cannot generally distinguish which factors arc 
causing changes in the level of debt outstanding. 
However, considerable information about supply and 
demand factors can be gained by examining current 
knowledge about the nature of the demand for real 
I!state funds and the groups supplying funds to the farm 

sector. 

future research. 
C:onceptually one can classify loam; securcd by farm 

real estate aceording to the following purposes: (1) Background 

Purchases or improvements of farm real eslate assets, (2) 
purchases or improvemenls of non-r('al-eslatc~ assels, 
operating expenses, etc., and (3) nonfarm uses. The 
determinants of borrowing for the second and third 
purposes may differ substanlially from those for the 
first. Existing dala series do not allow one to adequately 
disaggregate loans secured by farm real estate by 
purpose. However, hased on available evidencc, it is 
assumed here lhat loans secured by farm real estate arc 
in fact Ilsc:d primarily for the purchase or improvement 
of farlll real eslale asscts. l Therefore, the following 
diseussion relates only to determinanls of borrowing for 

this purpose. 
The determinants of net changes in farm real estate 

Fivc distinct groups supply farm mortgage funds to 
the farm sector: the Farmers Home Administration 
(Covernmcnt agency), Federal Land Banks (borrower 
coopl'ratiw), life insurance companies, commercial 
banks, individuals and other. From 1947 through 1969, 
tht' amount of real estate loans outstanding to the 
Farmers Home Administration never exceeded 4 percent 
of all such 1m"!Is and was as low as 1.B pereent in 1969. 
Federal Land '~anks held about 20 percent of farm 
mortgap;e loans' in 1947. The figure dropped to 15 
percent in the early 1950's, and by the late 1960's had 
incrcasj~d to about 22 perccnt. Life insurance compunies 
increased their share of farm mortgagc loans from about 

dcbt can be grouped in two broad categories-those 
2 Under this c1a.~sifjeation scheme explicit reference to several 

I All dc:bt owed to production credit associations, regardlcss 
of whether it was secured by farm real estate, is excluded in 
refcrcnet!s to "real esl:lte debt" and "loans 51'cured by farm real 

itc'ms is not madt!. For example!, prt!payments, loan extensions 
and loan defaults all affect the level of loans outstanding. These 
items are implicitly includt~d in reference to dl'mand related 
variablt~s since they are primarily ddermincd by income. 

estate. " 



18 percent in 1947 to approximately 25 percent in 
capital appreci;;;tion, net farm plus nonfarm income, and 1957. Since 1957 the percentage has generally declined 
the ratio of money balances to gross production ex­and because of recent monetary conditions this decline 
re~lses. 5 Changes in quantity demanded (supplied) are a has accelerated. Banks and individuals have held rela­
function of price. The true cost of borrOWing (return tively constant proportions of the total, af/proximately 
from lending) includes the inter(~st rate on new loans,14 and 40 percent respectively.3 ; 

service charges, and some factor to refie('t losses (gains) The relative elasticities of supply for the five groups 
from compensating balances and other fonns of ration­are expected to vary substantially. The supply curve of ing.

direct farm ownership loans of the Farmers Home 
Data for these implicit costs (returns) are generally Administration may bl! considered nearly perfectly 

not available. Therefore, interl!st rates are used as ainelastic in the short run because "the volume of direct 
proxy for the true cost (return) of borrowing (lending). lending by Farmers Home Administration is inilucnced 
Further, data on the interest rate on new loans for the more by the volume of funds appropriated rather than 
entire time period studied arc available only for Federal by supply and demand conditions" (3).4 Over time, 
Land Banks, while for other institutions available data however, congressional appropriations may respond to 
reJl,!ct the average interest rale on all loans outstanding. 

past demands. Federal Land Banks (FLB) acquire funds 
One alternative is to US!) the average int~rest rate On

though the sale of debentures On the lIational money 
loans out:;tanding as a proxy for the interest rate on new

markets. Since FLB acquisition of funds is small in 
loans. However, since real estate loans may be outstand­

relation to total money market demand, the supply of 
ing for extremely long periods, sporadic movements in

funds availablc to them, anti hence to their memher 
rates on new Joans would result in a mueh more

horrowers, migh t he considered perfectly elastic. Re­
moderated movement in average rates. A second alterna­

stricted supply to memher borrowers is a clear possi­
tive, and the one used in this paper, is to use the rate on 

bility, however, as evidenced by the "voluntary" restric­
new loans by Federal Land Banks as a proxy for tIlC rate

tions of 1966. Little i~ known about the relative 
on new loans by other institutions. This implicitlyelasticities of supply for other lenders. 
assumes that lending institu tions are ('X tremely sensitive 

The elasticity of net tlemantl for farm mortgage funds 
to rates charged by competitors and will react ac­has received little empirical estimation. Melichar (6), eordingly.

Brake (1), and Heatly and Tweeten (4) have projected 
The level of capital appreciation represents currcnt orcapital stocks and/or flows to 1980. However, these 

future returns to investment in real estate. Since capital studies have not included estimates of elasticity of 
appreciation also provides increases in equity which can demand. A study hy Hesser and Schuh (5) for 1921-59 
be used as collateral for additional horrowing, it isfound the demand for gross ilows of farm mortgage 
expected to show a positive relationship with changcs infunds to be elastic with l-espect to the rate of interest; 
farm real estate debt. Nt·t farm plus nonfarm income isbut gross flows include refinancing of existing deLt. 
also expected to show a positive relationship since net While refinancing may he elastic with respect to interest 
farm income is a measure of current returns to therates, Hesser and Schuh point out that net flows (as used 
factors of production and perhaps forms the main basis in this papcr) are likely to be much less clastic. Also, a 
for expected future returns, while nonfarm income may study by Montgomery (7) for 1946-68 estimated the 
provid,) a greater base fo~ dcbt expansion. Moneyown price elasticity for gross flows to be -0.6. These 
balancl)g heJd hy the farm sector may hi: used to repay 

estimates are on an aggregate gross flow hasis while the 
debt, purchase farm or nonfarm assets and services, oranalysis which follows is intended to provide estimates 
meet farm production expcnses. If the ratio of moneyon net flows and on an institutional basis. 
balances to gross farm production expenses is high, then 
repayment of debt or purchases on a cash basis are more 
likely to occur than if the ratio is low. Therefore, one 

A Model for Estimatin!; Net Changes might expect a negative relationship between the ratio of 
 
money balances to gross farm production expenses and 
 

The dl!mand for farm real estate debt is hypothesized net chan/l;es in real estate debt. 
 
to be primarily a function of the cost of borrowing, 
 

50ther determinants of the demand for farm mortgage funds 
 
include availability of substitutes for the purchase of land
3Calculated from data in Agricultural Finance Review Sup. 
 

ph~ment, Vol. 30, January 1970, p. 2. (renting land), the rate of technical progress, liquidity prefer­
 
encI's of borrowers, etc. However, due to the lack of information411alic numbers in parentheses indicate items in References, 

p.8. 	 to adequately measure the.l: factors, they have not been 
included here. 
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Changes in supply arc hypothesized to be primarily a 
function of the spread between yields on investments in 
farm mortgages and nonfarm investment alternatives as 
well as the quantity of loanable funds available for 
investment As the total quantity of loanable funds 
increases, one would expect the supply to the farm 
sector to increase, other things equal. Likewise, as the 
spread between returns on investment in farm mortgages 
and nonfarm investments increases, one would expect 
the quantity of funds supplied to the farm sector to 
increase, and vice versa. Commercial banks and life 
insurance companies generally select among alternative 
investments on the basis of comparative default risk, 
liquidity, and rate of return. Since measures of differ­
ences in liquidity and default risk arc not readily 
available, only differences in rate of rdurn will be tested 
here. 

The specific form of the model tested in this paper 
and the estimation procedures used arc presented below: 

Estimation 

Equation procedure 

(Ll) QDHB = f( Xl' X2, X 3, X 4 ) demand OLS 

(2.1) YI =f( Y2,X1,X2,X3) demand l 
2SLS 

Co" (2.2) Yi =f(Y2,X5,X6) supply f 
(3.1) Y3 =f(Y4,X1,X2,X3 ) dcmandl 

2SLS 
(3.2) Y3 = f( Y4, X7, XS) supply j 
(4.1) Y5 =f(Yo'Xl ,X2,X3) •em'''"} 2SLS 
(4.2) = f( Y6 , X9' XlO) supplyY 5 

(5.1) QDFHA = QSFHA = Z 

(5.2) QDTOTAL = QDFLB + Y] + Y3 + Y 5 + QDFIIA 

where 

Demand for Federal Land Bank loans 
measured as the annual net change 
in farm real estate debt ov:ed to 
Federal Land Banks. 

Demand and supply of commercial 
bank loans measuf(:d as the annual 
nul change in farm real estate debt 
owed to commercial banks. 

Y~ .- A proxy for the interest rate paid 
(received) on commercial bank farm 
mortgage loans measured as the in­
terest rate on new loans by FLB's. 

Y = Demand and supply of life insurance 
3 

company farm mortgage loans mea­

sured as the annual net change in 
farm real estate debt owed to life 
insurance companies. 

YtJ = A proxy for the interest rate paid 
(received) on life insurance com­
pany farm mortgage loans measured 
as the inierest rate on new loans by 
FLB's. 

Ys Demand and supply of individual and 
other loans measured as the net 
change in farm real estate debt owed 
to individuals and oUlers. 

Y6 A proxy for the interest rate paid 
(received) on individual and other 
farm mortgage loans measured as 
th(: interest rate 011 new loans by 
FLB's. 

Q Q = Demand and supply of
DFIlA SFIlA 

Fanners Home Adminis­
tration loans measured as 
the neL change in farm 
real estatc debt owed to 
the Farmers Home Ad­
ministration. 

= Aggregate demand for farm mortgage 
QDTOTAL 

loans measurcd as thc net change in 
rcal estate debt owed to all sourccs. 

= Annual Icvel of capital appreciation, Xl 
defined as Ule annual change in farm 
real estate assets, less capital im­
provemen ts . 

Annlwl net farm plus nonfarm in­X2 
come. 

Ratio of money balances to grossx:~ 
production expenses expressed as a 
percentage. Money balances arc 
measured as the stock of demand 
deposits and currency of the farm 
sector on hand, January]. 

interest rate on new loans by Federal 
Land Banks. 

Spread betwcen the average in tcrest 
rate on commercial bank farm mort­
gagc loans and the yit'ld on Aaa 
bonds. 

Stock of timc dcposits held at country 
mcmbcr banks, January l. 

Spread betwecn the average interest 
ratc on life insurance company farm 
mortgage loans and the yield on 
industrial bonds. 

Total annual investmcnts made by life 
insurance companies. 
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Table I.-Regression estimates of net changes in farm real estate debt 
outstanding for major lending institutionsa 

Equation 

(1.1) QDFLB = 280.3 + 5.05.XI + 19·84X2 - 17.mx3 
(7.0) (9.9)** (6.7)** 

- 3.53X4
(64.6) 

0.83 

(2.1} Yl =- 16.64 + 3.35Y2 c + 7.14X1 + 11.29X2
(65.6) (5.4) (8.4) 

- 4.75X
3

(6.5) 
.64 

(2.2) Y 1=- 3C6.2 + 4.S8Y 2 + 128.37X5 + 0.009X
6

(43.0) (40.0)** (0.002)** 
.84 

(3.1) Y3 = 2491.2 -	 337.23Y4 + 3.99Xl + 22.28X ­ 36.93X .71
2 3

(i2.0)** (5.9) (9.1)** (7.1)** 

(3.2) 	 Y3 =-1632.5 + 272.50Y4 + 386.9lX7 + 0.005XU .78 
(80.4)** (60.0)** (0.004) 

(4.1) Ys = 604.7 - 17.37Y6 + 20.45X1 + 16.09X - 20.OOX .822 3(139.6) (9.7)** (16.2) (12.4)* 

(4.2) Y5"'-1637.7 + U2.20Y6 + 216.47X + O.OlOX .799 lO
(397.9) (79.0)** (0.008) 

-Numbers in parentheses below the rcgression coefficients are standard errors with * 
and ** indicating the coefficient is significant at the 10 percent or 5 percent level 
respectively. 

bR2 's in the equations estimated by two·stage least squares are presented for the 
intuitive appeal they may possess, not for hypothesis testing. See Dhrymes (2, p", 
240.260) for further discussion on this point. 

cThe variable has the theoretically incorrect sign on the regression coefficient. 

X9 = Spread between the average interest 
rate on individual and other fann 
mortgage loans and the yield on 3­
to 5-year U.S. bonds. 

XIO = Value of farm real estate assets, Jan­
uary 1. 

Z = A predetennined variable which repre­
sents congressional appropriations 
for FHA direct lending. 

The model was estimated in linear form by ordinary 
least squares (OLS) or two-stage least :;:quares (2SLS) 
when appropriate. Annual data for 1947-69 were used. 
In equations estimated by two-stage least squares, 
endogenous variables are designated" by a Y, while 
exogenous variables are designated by an X. In all cases, 
both, supply and demand equations are normalized on 
the quantity variable rather than on the price variable. 
Results of the estimations are presented in table l. 

Equation 1.1 represents the demand equation for 
Federal Land Bank loans. A supply equation was not 
estimated since this institution is a borrower cooperative 

and the quantity supplied is primarily determined by the 
quantity demanded. Results of the statistical estimation 
indicate that all variables have the expected signs. The 
regression coefficients for capital appreciation and the 
rate of interest are not significant at the usually 
acceptable levels. 

Equations 2.1 and 2.2 represent the demand and 
supply equations respectively for net changes in fann 
real estate debt held by commercial banks. The two 
equations represent a simultaneou~ system and were 
estimated by two-stage least squares. Both equations are 
overidentiCied by the order condition and both satisfy 
the rank condition for identifiability. Estimation of tr.e 
demand equation did not result in any statistically 
significant regression coefficients.6 For variables Xl 
through X3-demand shifters-all coefficients have the 

• The rank condition was evaluated on the basis of the 
structure of the model prior to estimation. One can also evaluate 
the rank condition after estimation: "With probability equal to 
one minus the level of significance of the test the rank condition 
does not hold" (2, p. 295). Using this criterion, the probability 
that equation 2.2 is not identified by the rank condition is 0.16. 
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theoretically correct signs, while the coefficient for 
interest rate is theoretically incorrect. However, one 
would not reject the hypothesis that the regression 
coefficient on the interest rate variable was zero. 

Equation 2.2 represents the supply function for 
commercial banks. The spread between yields on farm 
and nonfarm investments is measured by the difference 
between the average interest rate on commercial bank 
farm mortgages and the yield on Aaa bonds. Concep­

If 
tually, the spread between returns on farm mortgages 
and short-term (less than 1 year) placements may also '\ 
affect supply. However, preliminary analysis indicated 

\1', 

" that variables of this nature added virtually nothing to 
the explanatory power of the equation. For this reason, 
and to avoid problems of multicollinearity among 
variables, the spread between returns on farm mortgages 
and short-term placements was excluded from the 
supply equation for commercial banks. 

Melichar (6) has stated that one of the primary 
determinants of a hank's ability to lend is the level of its 
deposits. Therefore, time deposits held in country 
member banks were included as an. explanatory vari­
able. 'I As the level of time deposits increases, one would 
expect investments in farm mortgages to increase. 
Estimation of equation 2.2 resulted in the theoretically 
correct signs on all coefficients. Regression coefficients 
for both the spread between tbe yield on farm and 
nonfarm investments and the level of time deposits were 
statistically significant at the 5 percent .\evel. The 
regression coefficient for the interest rate variable was 
insignificant. 

Results of equation 2.1 and 2.2 suggest that net 
changes in farm real estate debt held by commercial 
banks are morc strongly explained by the supply 
variables tested than thc demand variables tested. R2 of 
0.84 for equation 2.2 is substantially above the 0.64 
obtained for equation 2.1. 

Equations 3.1 and 3.2 represent the demand and 
supply equations for farm real estate debt held by life 
insurance companies. The equations represent a simul­
taneous system. Both equations are overidentified by the 
order condition, and both satisfy the rank condition. 
For the demand equation, all regression coefficients have 
the theoretically correct signs, and all except the coeffi­

7 Several alternative measures of supply availability from 
commercial banks were also tested. In one run, the level of total 
resen,;, of country banks was used instead of time deposits. The 
resultant regression coefficient had the right sign, but was 
statistically insignificant. Using the level of time deposits held by 
the farm sector at commercial banks, rather than the level of 
time deposits held by all sectors at country member banks gave 
results very similar to those reportea in equation 2.2. Including 
demand deposits with time deposits did not improve the results. 

cient for capital appreciation are significant at the 5 
percent level or less. The supply function for life 
insurancc companies is estimated by equation 3.2. The 
yield differential between farm and nonfarm investments 
is measured by the spread between the average interest 
rate on life insurance company farm mortgage loans and 
the yield on industrial bonds. 8 

The total annual investments of life insurance com­
panies were used to measure the availability of funds. All 
coefficients have the theoretically correct sign and 
coefficients for the yield differential aEd the interest 
rate are significant at the 5 percent level or less. As with 
commercial banks, the supply factors tested appear to be 
more important than demand factors for explaining net 
changes in real estate debt. 

Estimates of the supply and demand equations for 
farm real estate debt held by individuals and others are 
presented by equations 4.1 and 4.2 respectively. The 
equations satisfy the rank and order conditions for 
identification. For the demand equation, all coefficients 
have the theoretically correct signs. The coefficient for 
capital appreciation is significant at the 5 percent level 
while the coefficient for ratio of money balances to 
gross production expenses is significant at the 10 percent 
level. The sign on the regression coefficient for the 
interest rate is theoretically correct, but one would fail 
to reject the hypothesis that the coefficient was zero. 

Equation 4.2 represents the supply equation for 
individuals and other. The spread between the average 
interest rate on farm mortgage loans by individuals and 
the yield on 3- to 5-year U.S. bonds was used to measure 
the yield differential between farm and nonfarm invest­
ments. The primary source of farm mortgage funds from 
individuals and other arises out of farmland sales under 
seller mortgages and land contracts. Therefore the total 
value of farm real estate was used to measure the 
potentially available supply of funds from this source. 
All coefficients have the theoretically correct signs, 
although the yield differential was the only variable with 
a coefficient significant at the 5 percent level or less. 

Equation 5.1 was not estimated since congressional 
appropriations are the primary detenninant of the 
quantity of FHA direct loans. Equation 5.2 is an 
identity equation which merely indicates that aggregate 
demand is the summation of the demands for farm real 
estate debt held by the various lending institutions. By 
using the estimated values fOT a given institution, one 
s.an estimatli aggregaJe d~man~. For example: 
QDTOTAL = QDFLB + Y1 + Ya + Ys + QDFHA where 

"The spread between returns on farm mortgages and short­
term placements was not included for the same reasons cited in 
the discussion of the supply equation for commercial banks. 
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'" indicatcs the value is an estimate. Since the estimate of 
Yj may, for cxample, overstate the true value of Y

1
, 

while the estimate of Y3 may understate the true value 
of Y3, the error in estimates can be partially or 
completely offset by aggregation. Thus, in general, the 
aggregate estimate obtained in this fashion will be better 
than if no offsetting errors occur. A comparison of 
residual errors over the time period studied indicated 
that offsetting errors occurred approximately 50 percent 
of the time. 

Structural Elasticity Estimates 

The preceding discussion has focused on the relation­
ships between supply and demand equations for a given 
institution. One can also compare results across institu­
tions by examining elasticity estimates to determiue the 
responsiveness of supply and demand to changes in 
selected variables. 9 For commercial banks, the regression 
coefficient on interest rate in the demand equation 
(hence the own price elasticity of demand estimate) had 
the theoretically incorrect sign and was insignificant. The 
own price elasticity of demand estimlltes for Federal 
Land Banks and individuals and other were -0.10 and 
-0.22 respectively, indicating a very inelastic demand 
for farm mortgage funds from these sources. The own 
price elasticity of demand for life insurance company 
farm mortgage loans, howcver, was estimated at -8.37, 
indicating a very elastic demand. 

These estimates do not confirm or deny the hy­
pothesis of a highly inelastic demand at the aggregate 
level, but they suggest that elasticities of demand do 
vary from one institution to the next. However, due to 
the low significance levels on regression coefficients, one 
can place little reliance on the estimated elasticities of 
demand for Federal Land Banks and individuals and 
other. Nevertheless, the suggestion remains that elasti­
cities computed at the aggregate level may be of limited 
value for a given institut!on concerned with setting its 
pricing policies or reacting to the policies of other 
institutions. 

Own price elasticity of supply varied substantially 
from one institution to the next. The own price 
elasticities of supply estimated were 0.16 for commercial 
banks, 6.76 for life insurance companies, and 1.05 for 
individuals and others. However, due to the low signifi­
cance levels on regression coefficients, one can place 
little reliance OJ) the estimated elasticities of supply for 
commercial banks and individuals and other. A perfectly 
elastic supply was assumed for Federal Land Banks. 

• All elasticity estimates reported here are computed from 
structural equations and are estimated at the arithmetic mean. 

All demand equations contained capital appreciat1.on, 
net farm plus nonfarm income, and the ratio of money 
balances to gross production expenses. The elasticity 
estimates for capital appreciation were 0.10,0.23,0.09, 
and 0.24 for the demand equations for Federal Land 
Banks, commercial banks, life insurance companies, and 
individuals and other, respectively. These estimates are 
fairly uniform across all lenders and indicate that a 10 
percent increase in the level of capital app'reciation 
would lead to a 1 to 2 percent net increase in real estate 
debt. But it should be noted that no statistical signifi­
cance allaches to three of the four regression coeffi­
r.ients upon which the elasticity estimates are based. 

The income elasticities of demand were estimated at 
2.28, 1.72, 1.64, and 0.85 for life insurance companies, 
Federal Land Banks, commercial banks, and individuals 
and other, respectively. These estimates appear to fall 
into an explainable pattern. In general, life insurance 
company and Federal Land Bank farm mortgage loans 
have a much longer maturity than either commercial 
bank or individual loans. 

One possible reason why elasticity estimates are larger 
for life insurance companies and Federal Land Banks is 
that as income increases, farm borrowers may become 
more confident of future income earnings, thereby 
undertaking loans with a longer maturity which are 
typically offered by these two institutions. Likewise, as 
income falls, confidence may decline and loans with a 
longer maturity will be in less demand than loans with a 
shorter maturity. Another possible explanation for the 
relationships among income elasticity estimates is that 
financial intermediaries (life insurance companies, Fed­
eral Land Banks, and commercial banks) may give more 
emphasis to income in evaluating potential loans than do 
individuals. Farm borrowers realizing this situation 
would be more willing to seek loans from financial 
intermediaries as income increases. Again, it must be 
 
noted that only the coefficients for Federal Land Banks 
 
and insurance companies were statistically significant. 
 

The elasticity estimates for the ratio of money 
balances to gross production expenses were -1.88 for 
Federal Land Banks, -0.88 for commercial banks, 
-4.80 for life insurance companies, and -1.34 for 
individuals and other. Three of the four estimates are 
based upon statistically significant coefficients. Thus, 
increases in gross production expenses coupled with 
lower levels of money balances can be an important 
factor in explaining increases in real estate debt. 

Supply shift variables include some measure of the 
yield differential between farm and nonfarm investments 
as well as some measure of the availability of funds. The 
elasticity estimates on the yield differential were 1.42 
for life insurance companies, 1.38 for commercial banks, 
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and 0.81 for individuals and other. The relationships 
;lmong these results are expected since life insurance 
companies and commercial hanks can quite easily 
transfer funds from one alternative to the next, whereas 
individuals may need to retire or change occupations to 
supply funds under a land contract, [or example. All 
three elasticity estimates are derived from statistically 
significant regression coefficients. 

Due to the nature of the variables used in measuring 
supply availability, caution must he taken in comparing 
elasticities across institutions. For commercial hanks, the 
elasticity with respect to time deposits was estimated at 
2.06. The implication is that as the farm sector increases 
its holdings of time deposits at commercial banks, the 
supply of farm mortgage funds forthcoming from banks 
should increase substantially. For life insurance com­
panies, the estimated elasticity for total investments is 
0.54. This implies that life insurance companies tend to 
increase holdings of farm mortgages about one-half as 
fast as total investments, other things equal. In recent 
years, however, "other things" have not been equal. The 
spread between the yield on farm and nonfarm invest­
ments has ehanged rapidly and this has aecounted for 
significant changes in life insurance company lending to 
agriculture. The elasticity of real estate value for 
individuals and other was estimated at 0.30, indicating 
that the supply of farm mortgage funds from this source 
does not increase in equal proportion to increases in real 
estate value. 

Interactions Among Lending Institutions 

There appear to he at least two forms of simultaneity 
that could he considered in !:onnection with this study. 
Previously only the simultaneous determination of sup­
ply and deml',nd for a given institution was considered. A 
seeond form of simultaneity can result from interactions 
among lending institutions. The percentage of all farm 
mortgage loans supplied by Federal Land Banks, life 
insurance companies, commercial banks, and individuals 
and other has ranged from 96 to 98 percent over the last 
20 years. This suggests that in terms of net changes in 
debt, the actions (lowering equity ftquirements, for 
example) of one lending institution may affect the 
market share and hence the net change in debt to one or 
more of the other lending institutions. What is not so 
clear, however, is the relative importance of the market 
share factor compared with that of supply and demand 
changes in determining net changes in fam. real estate 
debt for a given institution. 

Several additional systems of simultaneous equations 
were tested using two-stage least squares. The model 
presented previously was adapted to include the net 

change in farm real estate debt for one or more 
institutions as independent ,variables. Thus the entire 
model was simultaneous, rather than just the supply and 
demand equations for a given institution. Generally 
speaking, the inclusion of the net change in real estate 
debt for a given institution as an independent variable 
resulted in a positive sign on the associated regression 
coefficient. Frequently the coefficient was insignificant. 
The results, while not conclusive, do suggest that while 
competition among institutions may have some effect, 
expansion or contraction of supply or demand appears 
to he more important in determining net changes in real 
estate debt. It should he rememhered that net changes in 
debt were used as the measure of supply and demand. If 
one measured supply and demand on the basis of gross 
annual flows, the results eould differ. 

Summary and Implications 

The preceding discussion has focused on the estimates 
of supply and demand equations for explaining net 
changes in farm real estate debt. A highly inelastic own 
price elasticity of demand was obt"ined for three of four 
lending institutions, albeit the estimates are based on 
insignificant regression coefficients. Estimates of own 
price ,elasticity of supply indicate an elastic supply for 
life insurance companies and individuals, but an inelastic 
supply for commercial banks. Supply from Federal Land 
Banks was treated as perfcctly elastic by assumption. 
Own price elastir·ities of supply and demand for farm 
mortgage funds are key items in determining the 
expected impact of monetary policy (which affects 
interest rates) on the level of farm real estate debt in the 
farm sector. The elasticity estimates presented above 
suggest that in general, the impact of interest rate 
changes will vary hy lending institution and that the 
greatest impact may he on supply rather than demand. 
Further research is needed to make definitive statemelil:s 
on this point.! 0 

Estimated elasticities of demand shifL variables indi­
cate that net changes in real estate debt are much more 
sensitive to changes in income than to capital apprecia­
tion. These estim;ltes have implications for the effects of 
Government price support programs on the level of real 
estate debt. If a support program results in higher 
income, this may lead to an ip"!'ease in debt in greater 
proportion than the increase ,J] income. If the benefits 
of the support program could be "capitalized" into thc 
value of land with no effect on net income, then the 

I 0 Among other things, one would want to reexamine the 
specification of variables and the scope of the model presented 
here, which is an ir.itial effort. 
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increase in real estate debt would very likely be even 
greater. However, portions of the increased net income 
due to a support program may be offset by capitaliza­
tion of .land value», hecause higher land values can lead 
to higher total interest payments if land is purchased 
with borrowed funds, higher rent payments if land is 
rented, higher property taxes, etc. Therefore, lhe overall 
impact of the support program on changes in real estate 
deht depends in part 011 the rate of capitalization and 
the effect of capitalization on net income. In addition, 
one would want to know the effect, if any, of the 
support program on money balances and production 
expenses. 

The spread between yields on farm and nonfarm 
investments and some measure of available funds were 
generally found to he important supply-related variables. 
The fact that commercial banks and life insurance 
companies respond to yield differential has important 
implications for the farm sector. To maintain adequate 
,mpplies of funds from these sources, farm borrowers 
will necd to compcte effcctio/e1y with nonfarm hor­
rowers. In rccent years the spread between the yield on 
life insurance company farm mortgage loans and non­
farm invcstments has deelined rapidly. The result has 
been a decline in farm mortgage lending by life insurance 
companies. If this trend on the yield differential were to 
be reversed, one might expect life insurance companies 
to again expand farm mortgage loans, provided adequate 
funds arc available. I t was also shown that the supply of 
farm mortgage funds from commercial banks is very 

responsive to the level of time deposits. Thus research is 
needed on thc effects of policy variables on the level of 
time deposits. Research of this nature will lead to a 
better understanding of the supply response of commer­
cial banks. 
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