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ABSTRACT

A simulation model developed from regression estimates of farm sector
sources and uses of funds is used Lo project a farm income statement, balance
sheet, and sources-and-uses-of-funds statement to 1980. Projection results
sugeest that (u) total assets in the farm sector may total more than 3450
billion by 1980, (b} real estate debt may grow much more slowly than non-
real estate debt, (¢} propriciors’ equitics as a percentage of total assets may
decline from 81.2 percent in 1970 to 73.5 percent in 1980, and (d) total
{unds from all sources {or the farm sector in 1980 may be 58 percent greater
than in 1970,

The simulation model is also used to appraise the impact on financial
structure of selected public policies. Resubts suggest that (a} lowering reserve re-
gquirements on deposits as suggested by the President’s Commission on
Financial Structure and Regulation would have little impaet on lending in the
farms sectos, wnd (b) the imposition of minimum wage vates for all hired farni-
workers would reduce net income of farm operators, decrease consumption
levels of farm operators, und substantiaily increase the demand for farm
machinery and nonreal estate debt, but result in only a slight decling in
proprictors’ equities.

Keywords: Flow of funds, balance sheet, income statement, simulation, models, simul-
taneous equations, projections, policy implications.
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SUMMARY

Fuarm real estate assets of over 3313 billion by 1980, an
increase of 51 percenl over the 1970 level, are projected
by use of a simulation model. In addition, real estate
assets arc projected lo uccount for an increasing share
of the value of uil assets in the farm sector.

Farm real estate debt is projected to be $348.5 billion
by 1980, an increase of over 59 percent. Nonreul estate
debt, at $71.9 Lillion, would be 142 percent higher than
in 1970.

Proprictors® cquities are projected to be $335 biltion
by 1980, an inerease of 33 pereent. However, pro-
prictors’ equilies as 2 percentage of total assels are pro-
Jecied to decline from 812 pereent in 1970 1o 73.5
percent in 1980, A residual rate of return on equity in
real estate assets below the 1970 level is projected.

Net farm income for 1980 is projected to be only 8.1
percent higher than the 1970 level. However, total funds
from all sources in the {arming seelor are projected to
increage roughly 58 percent over the same period.

Alteration ol key assumptions underlying the pro-

Jections suggested that u constant parity ralio over time
(at the 1971 level) would yield substantially higher pro-
jected levels of net farm income and propriciors’ equitics,
while projected income [rom noufarm sources would
decline. Projecled farm eeal eslate debt would increase
stighdy and nonreal estate debt would decline slightly.
Both reul estate and nonrew estate assels would be higher.

Other simnlation results suggested thal a lower level of
inflation {in hoth prices reecived and prices puid by
farmers) would have little influence on financial structure
of the farm seetor. Projected net farm income would be
virtually unaffected. The projected value of read estate
assets would be lower. Proprictors’ equities would, how-
ever, inerease slightly, Total sources of funds and pro-
prietor wilhdrawals would be virtually unatfected,

The simulation medel ol farm sector sociul accounts
was written in FORTRAN programming language. Vali-
dation Lests indicated that the model gave aceurate esli-
mates for the farm ineome and balance sheet ageounts,
The sources-and-uses-of-funds stalement generated by the
model indicated that ageregate nel change ilems were
more acenrately vstimated than disaggregated net change
items. 1t was concluded that the model was sufficiently
aceurate to warrant spplication to policy and predictive
questions concerniag [fnanelal structare of the farm
gector,

The model was constructed from resnlts of 8 compre-
hensive set of funetional equations, which were developed

to determine interaclions amnong farm sector sources and
nses of funds and related exogenous variables. Regression
analysis was used to lest the cmpirical validity of hypo-
thesized relationships. The results of these regression esti-
mates suggest that:

(1} Withaseries of nine equations, and taking Govern-
menil payments to farmers as given, estimates of net
farm ineome can be oblained which differ little [rom
empirical estimates published regularly by the US.
Departtnent ol Agriculture,

{2) Most variation over time in per capila nonfarm
income of the farm population can be explained by the
spread between farm and nonlarin earnings, the man-
hours of operalor and family labor used in [arming, and
the rate of unemployment in the U.S, economy.

(3) Simultancously estimated supply and demand
equalions can explain a signilicanl portion of the net
variation in farm real estate and nonreal cstate debt.

(4} A significant portion of the annual variation in
capital appreciation of larm real estate assets can be
explained by the intercst rale on new real estste loans,
changes in prices received and prices paid by farmers,
and the quantity of land in {farms. It was also shown that
quitle sccurate estimates of the stock of farm real estate
assels can be obtained by adding the estimated levels of
capital improvements and capital appreciation to the
stock of real cstute assets at the start of the period.

Application of the simuitlation model to appraise selected
public policies suggested that lowering reserve require-
ments on demand deposits and time and savings deposits
as suggested by the President’s Commission on inancial
Structure and Regulation would have very little impact
en the farm sector. The probable impact would be only
a slight increase in both [arm real estate and nonreal
estate debl owed to commercial banks.

The imposition of minimum wage legislation {or hired
farm laborers would reduce the net farm income of farm
operators, This loss of income would be offset by higher
levels of nonfarm income and lower levels of proprictor
withdrawals. Real estale debt would decrease slightly
while nonread estate debt would increase substantially.
The value of {farm machinery and equipment would aiso
increase substantially to offset the decline in the use of
hired labor. Proprictors’ equitics would decline only
slightly as a result of the imposition of minimum wage
legislation,
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' ";\ SIMULATION MODEL OF FARM SECTOR SOCIAL ACCOUNTS
With Projections to 1980

By David A. Lins, Agricultural Economist, National Economic Analysis Division
Economic Research Service

INTRODUCTION

Many policy, behavioral, and prediclive questions re-
yuire cconomisis to relale income streams, noncash Mows
of capital, and balance sheet items. Existing agpregate
social accounts provide much of the needed ceonomic
intelligence relating to finzncial dimensions of national
or regional aggregates. However, existing social accounts
do nol nceessarily reveal the underdying functional re-
lationships wmeng sources and uses ol funds and balance
sheet components.

{nitial results from un ongoing rescarch program focus-
ing on idenlifying those factors which significantly in-
fluence changes in the financial structare of the Tarm
sector are presented in this report. Further efforts are
underway Lo improve the equalions and simulation model
reported lerein. A concurrent study by Penson (18)* is
also directed toward this arca of research. Results are
presented at this time lo indicate the progress and to
encourage wider parlicipation in research ol Lhis nature.

Currently there are three social accounts which are
used in evaluating Ninancial struelure of the (arm sector.
The National [lconomic Analysis Division, Economic Re-
search Service, ILE, Departmentof Agrientiure, maintains
# series (28) known as the Balanee Sheet of the Facming
Sector (BSFS) which depicts resources in the farm sector
and claims on these resources, plus specifie off-farm
accounts of farm operators.” The BSES shows the stock
of asscts and liabilitics at a given time and the net change
of these stocks between periods. The National Beonomic
Analysis Division also maintaing series on farm income
and expendituees which are reported in the Fasm Incone
Sitoation {FI18) (30). The magnitude und types of income
and expenditure Nows provide an additional measure of
financial structure. Bt not all resulting changes in slocks
of ussets are recorded.

Hialic numbersin parentheses indicate items in the References,
p. a0

*the lerm “farm sector” as used berein is cquivalent to the
voncepl used in constriecting the BSFS. The BSFS is not a balance
sheet solely of farm operalors. 1t also includes fasm asscts and
farm-related debt of nonfarm landlords. However, nonfarm assels
and nonfarm debis of such nonfarmers are exeluded. Agribusiness
lirms are ned considered part of the farm sector,

The third set of social accounts, low-of-funds (IFOF)
sceounts, is derived directly from a combination of bal-
anee sheet and income items. Ritter (24) states that, as
one of the more recently deveioped social accounting
systems, "The flow-of-funds accounts . . . are as indis-
pensable for understanding developments and interre-
lationships in financial markets as the national income
accounts ure lor understanding trends in produclion and
real ouiput.” To construct flow-of-funds accounts one
divides the cconomy into sectors; develops a sources-and-
auses-of-lunds (SAUF) statement for each scctor; and
places them side by side to get an FOF matrix. The
Federal Reserve Board (FRB) includes, but does not
publish scparately, a **larm business sector” SAUF ac-
count ir: its national FOF accounts. Duc to convenlions
adopted in construction of the national FOF accounts,
the FRB “farm business sector™ SAUF statement and
existing farm sector social accounts are not internally
consistent, Penson, Lins, and Irwin (20) have recently
described these inconsistencics and have suggested an
alternative farm seetor SAUF account which is defini-
tionalty and conceptuatly consistent with existing {arm
income and balance sheet accounts. This account pro-
vides the starting point from which much of the follow-
ing analysis originates,

OBJECTIVES

The ohjectives of this study are:

1. To develop a comprehensive set of equations to
determine functional relationships among farm sector
sources und uses of lundsand related exogenous variables,
with special emphasis given Lo estimating lunctional
equations for sources of (unds.

2. To use the resulis of the functional equations to
construct a stmulation model of (arm scctor social ac-
connts which can be used te answer selected policy,
behavioral, and predictive questions concerning the
finaneial stnecture of the farm sector.?

*The questions of linancial siructure dealt with herein are con-
certicd with the relationships among farm seclor asscls, liabilitics,
income, and noncash flows of capital, rather than the distribution
of Lthese by sulygroups within Lhe farm sector.




Table *—Farm seclnr sources-and-uses-of-funds statement disaggregated by farm leading
institutions, United Stales, 1967°

l1em

Yalue

Sources of funds

Net Farm income

Nonlarm income

Capital consumption

Nel change in real estate debt
2, Federal land banks

b. Life insurance companics
v. Commercial banks

d.

e. Individuals and other

Net change in nonreal estate delt (excluding CCC loans)

a, Produclion eredit association

b. Commereial banks

e [Farmers floine Administration

d. Merchant-dealer, individual and other
Capilal appreeiation

ToLa

Uses of funds

Capital expenditures on nonreal estate assets

Nel change in farm inventories

Nel change in financial assets

2. Nel change in deposits and cureency
L. Nel change in U.S, Savings Bonds

¢, Nelehange in investments in cooperatives . . . . . ..., .., ..

Tolal investment in reul estate assels
Sublolai
Propricler withdrawals

Toital

Biliion dollars

14.8
109
5.7
22

'Source: Lins, David A., “An Analysis of Sources and Uses of Funds in the Farm Scelor of
the United Stales,” unpublished Ph.D). thesis, Usiversity of Ellinais, Urbana, 1972, Lable 2.1.

A SOURCES-AND-USES-OF-FUNDS STATEMENT

A single SAUF staterment is a component ol a com-
plete FOF account. In ealeulating & SAUF statement,
sources of Tunds must cqual uses of [unds. However,
savings of a single scctor nred not equal investment in
that sector.

The distinetion between a “eash low account™ and a
SAUTF statement designed for social aceounting purposes
has been the sourer of some confusion. Brake and Barry
(3) argue that the two coneepts should be essentiolly
identical. They suggest that cash fows should be included
amd noncash ows of eapitul exchided from a SAUY
statement. However, this is contrary to the manner in
which the national FOI* aceounis are congtrueted. Neither
approach can be considered vight or weang per se. Rather,

the differences reflect divergent orienlation and truns-
acion coverages, As used in this study, a SAUF statement
willinctude both cash flows and noneash Mows of capital.
The procedure follows the more commonly accepted
definition of the term.

FUNCTIONAL ESTtMATES OF FARM SECTOR
SOURCES AND USES OF FUNDS

Table 1 outlines a larm seclor SAUF stutement identical
te the one proposed by Penson, Lins, and lewin, except
that it further disaggeegates net changes in debl. Net
changes in furm real estate and nonceal estate debt are
Mhisuggreguted by lending institution to allow for a more
detatled analysis of Lhis souree of Funds. To the extent




that it is meaningful and feasible, cach source and use of
funds listed in table 1 is estimated by an equation or series
of equations. The order of presentation of equations
foltows the same order as items listed in table 1.

Time series regression analysis is used to determine the
empirical validity and importance of hypothestzed [une-
tonal relationships. Some equations reporied in the
following sections are cstimated by ordinary least squares.
Aniteralive procedure desceribed by Johnston (10, p. 198)
is used Lo correct lor autocorrelation when the Durbin-
Watson statistic suggests its presence. Severai equations
to be reported later represent simultancods systems.
These equations are estimated by two-stage least squares,
A more detailed deseriptioa of Lhe statistical propertics
ol the regression technigues employed is given in (/1)

Regression Estimates of Sources ot Fun-s®

MNet farm income

Net farm income i the major searee of Tunds in the
farm sector, Apnual aet Turm income &8 given by

(I.1y NFl= GFI-CFL
Where:

GFL = annual gross farm income,
GFL = annual gross farm expenses,

(1.2 GFL= CRMVIIC+ GRV + AL+ G
Where:

CRMVHC = annual gross cash reeeipts (rom marketings
phes the vatue of farm prodects con-
sumest direetly in farm houscholds,

GRY =

Al = anumal net change tn crop and livestock in-

annuad mross rental value of farm dwellings,

ventories,
= annuwal level of Covernment payments lo
farmers,

And:

(1.3y GFE =1FRD + COE + TAX + DPNRy
+ i_)]‘Ni{“ + ACH

Where:

IFRIY - annual interest payments by {armers on rea
estate debt,

The numbering syslem for equations is related to the number-
ingr system in table 1. AN equations starting willi 1 are involved
in determining net farm income, all equations starting with 2 are
involved in determining nonfarm income, ete.

COE = anunal current operating expenses plus net
rent to nonlarm fandlords,
TAX = annual leve! of taxes levied on larm property,
DPNRp = annual depreeiation of farm buildings and
dwellings,
DPNRy; = annual depreciation of farm machincery,
ACD = gl level of accidental damage Lo farm
properly.

The value of cash receipts from fazs . .arketings plus
the value of farm products consimed direetiy by (aem
houscholds is determined by the level of farm marketings
and direet consumption and the prices received for com-
modities marketed. The level of farm marketing and
direct cansumption can be neusured by the tndex of the
volume ol marketings and  houschold consumption
{lyamne) while prices can be measured by the index of
prices received by Tarmers (Ipg). Using data for the
period 1649 10 1968, the level of cash receipts from
farmy marketings plus the value of farm products con-
sumed direetly in farm households (CRMVHC) was re-
gressed against the index of the volume of marketings
and honschold consumption maltiplicd by the index of
prices received. Results are reported in equation (1.4)
below.® Estimation was by ordinary least squares.

(14) CRMVHC = -2942.5 + 4.37 (lyyuc * o)
(0.076y*¥*

Peried of [it: 1949-70
R?=0997 D-W=141

Wiere:

CRMVHCU = the annual level of cash receipts from farm
marketings plus the value of {arm prod-
ucts consumed directly in farm housc-
holds (million dollars) {30},

lyaspig = Index of the volume of marketings and
home consumption {1967 = 100} (30),
Ipy = Index of prices received by Tarmers (1957-

59 = 100) (27).

The high value of R? is merely an indication that multi-
plication of the index nur-hers results in an accurate
estimate of income, as one would expect. The Durbin-
Watson statistic (D-W)allows one to reject the hypothesis

£ llems in purentheses below regression coefficients are standard
errors wilh **% = significantly diffcrent from wero at the Lper-
cent evel, ¥ = significanily differenl from zero ai lhe S-percent
tevel, and * = significantly different from zero at the 10-pereent
level, This notation is used throughout. Reference numbers after
the definilion of variables indicate the sourec of data.
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of autocorrelated errors. While this equation is busically
an identity, it is useful ko state it in terms of Tyyqye and
lpg since these are varizbles we may later wish 1o vary
for simulation purposes.®

The estismated imputed gross rental value of lerm dweli-
ings is a small component of gross farm income. The
official estintute i3 oblained as the sum of the estimated
total sales value of farm dwellings times 2 mortgage
interest rate, plus estimaled repatrs, depreciation, laxes,
and insurance on the dwellings. In discussing the pro-
cedurc used in deriving this estimate, Myers {15, p. 16}
has stated chat “. . inputed gross rental value of farm
dweltings rests on much weaker statstical foundations
than most of the commodity estimates and may be snb-
jeet to o considerabde margin of error.” Therefore, mean-
ingful cstimation ol stenctural parameters is net possible.
However, sinee some estimate is required to arrive at a
gross farm income eslimate, the lageed dependent var-
able was used as the “independent” variable. This pro-
cedure is similar to the approach taken by 1Yox (3). Results
are reported in equation (1.5}

(L5) GRY =—T(.1 + 1LO67 GRV |
(0.04y*x=

Period of fit: 1949-70
R®=04975 DW= 1.69

Where:

GRY = gross rental value of farm dwelings {million

dollarsy (30}.

Tle only advantage ol using this equation over laking
the official estimate us given is that it explicitly indicates
how strongly successive values are related and the rate at
which gross rental value grows over time, The regression
coefficient suggesis that the imputed gross rental vajue
hag inereased al the rale of approximately 6.7 percent
per year. Because of the nature of the cquation, little
reliance can be placed on the standard error on the re-
gression coeflicient or on the Durbin-Watson statistic.
One way to estimate changes in inventories is Lo use
a functional approach. Net changes in invenlories mea-
sured in value terms can occur i three ways: (a) With
year-end stocks of inventories unchanged, changes in
average market prices will resnlt in changes m the year-
end value of inventories; {(b) with price constant, the
year-end level of stocks can change; and (¢} both prices

FTaking e vadues of byygie and Lpg s exogenous indicates
that there is no direct estimation of a produclion function or 2
somsumer demand (unction.

and the level of stocks can change. With prices constant,
the level of stoeks may change due to tight financial
conditions which result in selling 10 gain funds, a natural
growth of stocks due 1o a growing volume of business, or
adepletion in stocks due to lack of adequate production.
Depletion in the volume of stocks may also result from
favorable prices. However, [avorable prices result in a
higher value for remaining inventories so that the overall
impaet of increased prices on inventories in valae terms
is hard to determine. Several alternative functional equa-
tions were lested with litile snecess.”

Ancther methed of estimating the net chunge in farm
inventories (Al) is a delinitional approach. The quantity
of year-endd stocks cun he defined as the stock at start
of the period plus the volume of cutput minus the vol-
ume of marketings. Year-end inventories in value terms
are cqual lo the quantity of stocks muttiplied by the
prices al which inventories are valued. But to measure
net changes rather than stocks, one needs to take the
net change in the variables just described. Equation (1.6)
reports the results of Lhis equation where the volume of
marketings is measared by lyppg, the volume of output
by the index of farm production and cutput (I
and prices at which inventories are valued by Ipg :

(16) Al = 331,29 + 19534 {(IOUTl - lvm},]c !)
(BLOY*H*

~our, ; ~ tvmie,

+ 18.[4 (IPRl - IPR‘_E)

{90.83)%
Period of fit: 1949-70
R?=0775 DW=229
Where:
AL = annual neil change in farm crop and livestock

inventories {million daotlars) (30},
[pyr = index of farm production and output (1957-
59 = 100} (27).

Results of this equation suggest thal changes in inventor-
ies {measured in value terms) during 1949-69 were in-
fluenced by both gquantity changes and price changes.
Because of the aggregate naturce of variubles used, not all
varialion is accounted for. Assume for the moment that
all production consisted of corn or wheat. Further, assume

TThe independent variables tested in these cquations included
measires of prices reecived, production, and measures of financial
conditions such as net gash income.




that for a given year, all corn is marketed, bul that the
storage of wheat eesults in an inerease in the volume of
inventories. lygp — lyape should luidy accuralely re-
fleet the buitdup of wheat stocks, However, the lpg which
s baged on bolh wheat and corn prices would not ac-
curately value these stocks. Since a comunodity-by-com-
modity buildap of the change in inventories is not
feasibde here, and becanse changes in inventories are a
small portion of income, we shall use equation {1.6),
fully recognizing its limitations.®

Dircet Government payments Lo farmers are a key
policy-contrelled souree of funds for the farm sector. To
estimale the level of dircet Covernment paymenl Lo
farme rs would involve an atterapt to explain the belavior
of pelicymakers. This is not the purpose of this report.
Rather, direcet Government payments to farmers are
treated as given. Given the level of direet Government
payments and using Uw estimates from equations (1.4)
through (1.0) one can estimate gross farm income.

Production expenditures in the farm sector consist of
interest on Tarm mortgage debt, current furm operating
expenses including net rent 1o nonfarm fandlords, and
taxes on farm property. “Total farm mortgage interest
charges are obtuined in any calendar year by multiplying
the Tarm mortgage debt held by each principal type of
lender at the beginning of the year by the average rate of
interest on the debl owed that type of lender on the
same date, The sum of the resubting January | charges
for al principal t-jpres of lenders is averaged with the
corresponding sum lor L beginning of the next year Lo
obtain the total interest charges for the calendar year”
(34, p- 20). U.5 estimates are built up from State data
when possible. A close approxinwation 1o Lhis eslimale
ean be ohlained as in equation {1.7):

(L7) IFRD, - ~3.90 + 1.068 (i, - RED,)
(0.005)**

Period of it 1949-GY
R =0909 D-W=1.88

Where:

[FRD = annual interest charges on farm mortgage debt
(million doltars) (30)

* Another approach would be to estimale Tunctionally 1he
yaarundt slocks of crop and fivesieck inventories as measured in
the BSFS, One could then take nel changes in values of these
items and include them as estimates of net changes in invenlories,
The problem wills this approach is that ihere i a ralher sub-
stantial difference between FiS and BSI'S data. For example, Lhe
net change in crop and livesiock inventorics from 1949 through
1970 based on FIS dz1a is roughly $6.1 billion. BSFS data sug-
gesl that the nel change in inveniorics over the same period is
roughly $t 1.4 billion.

= winual interest rate on farm mortgage loans
oulstanding at start of the year {percent)
(26),

= {urm reul estate debt outstanding at the slart
of the year (millien doHars) (26).

i to
RED,,

Currenl operating expenses plus net eent to nonfarm
fandlords (COEY was estimated as a function of the index
of farm production amd output ([ygq) and the index of
prices pairl (fpp). Bguation (1.8) indicates that after cor-
reclion lor aulocorrclation these vartubles explain 95.5
pereent of the variation in COE:®

(] 8) COI'; =-16026.2 + 6882 lOUT +3282.24 [pp
(35.58)%*  (34,35)%**
rho = 0.3533

Pertod of Tit: 1949-69
R?2=0955 DW=153
Where:

COE = annual current farm operating expense plus net
rent 1o nonfarm landlords (million dollars)
(30),
lpp = index of prices paid by facmers (Parity [ndex)
(1957-59 = 100) (37).

Taxes on tarm property {TAX) cousist of farm real
egtate laxes plus persomal property laxes. Because pay-
meni of taxes may occur in the yeur after their assess-
ment, FIS data for larm tax expenditures represent the
amount of taxcs levied {ar a given year rather than the
actuul amount of taxes paid in any given year. The U.S.
estimales of real cstate taxes levied are derived from a
mail questionnaire sent o the tax olficial in cach county
or lown of each State. Estimates of personal property
taxes fevied are oblained by estimating the assessed values
of personal property ard then mulliplying these figures
by applicahle tax rates. The procedure used here to esti-
mute taxes is to make the fevel of laxes levied a function
of all physical asscts of the Farm sector. To allow for an
increasing tax rate per dollar of asscts, equation (1.9A)
was [itted in semilog form:'°
(1.9A) LTAX, = 2.628+ 00294 TVPA

(0.00014y***

Period of fit: 1949-69
R?=0952 DW=147

rho = 0.6164

?Equalions which include a rho coefficient have been cor-
recled for aulocorrelation nsing an iterative procedure described
by Johnston (76, p. 198). The rho coefficient is used to trans-
form lhe original variables. However, alter correction the con-
stani term is adjusted so that all variables are restated in their
original icrms.

" After correction for autocarrelation, the equation estimated
in semilog form pave beiler siatistical resulls than equabions esti-
mated in lincar or double-log form.




Where:

LTAX = log (base 10) of Lthe annual taxes of farm
property (309,
TVI'A = towal value of physieal asse s ol the {arm sectlor

{hilhion dollars) (28).

One can convert Lhe estimate (rom logs by equalion

{1.98):
{L9B) TAX= | LTAX
Where:
TAX = annual luxes on Tarm properly (million dotlars).

The level uf depeeciation ol farm buildings (DPNRy) is
equal Lo the rate of deprecialion wltiplied by the valne
ol the v<isling stoek of buildings. A problem arises in
measuring ehe value of this stock. Estimales of Lthe value
of buildings, upen which FIS makes estimates of depre-
elation, are not puldished. One can use estimates of the
value of stocks as eeported in BSFS or in Farn Real
Estate Markel Developments (FRMDY), hut this estimale
is nol Wlentical to e estimale used by F18, Tn addition,
Reinsel {23, p. 13) points out thal, “because of the
nature of the Tarm building value estimutes and the data
from which they are ealenlated, statistical tests of signili-
cance are not applicable. n spite of all limitations of
the daty, it is neeessary Lo estimate building depreciation
to compliete the mode! under construction. Therelore,
the depreeiation of Tarm buildings as reported in FIS is
regressed against the value of Tarm buildings as reported
in RADY. Results are shown in equation (1.10):

(1.10) DPNRy, <= 10741+ 007040 TVB o = 0.6018
(0.006)*#+

Period of fit: 1940-09
R? - 0.873 DW= 1,23

Where:

DPNR, = annual depreciation of farm huildings {mil-
lien doltars) (30),
TVE - total value of larm buildings at the starl of
period (million dollass) (31).

The regression coeffivient for TV indicates an annual
ritte of depreciation on farm boildings of roughly 7 per-
eenl.! flowever, since the eslimate of TYB developed in

e conslanl lerm and regression coeflicientl for equation
{1.10) bave na cpitdcal meaning ju the sieiclest sense becouse
they merely Hink the staek of buildings reperted in FRMD with
the sssumead deprecialion rale in the FIS.

{

the BSIS is somewhat higher than the unpublished ligures
used in FIS, the rate of depreciation in DPNRy, cannot
be acenralely measured with this equation. 1'or reasons
cited by Reinsel, one cannot place heavy relianee on the
standard error of the regepssion coellicient.

The level ol machinery depreciation (DPNR,, ) is osti-
mitled separately (rom that of buildings because rates of
depreciation on the two assels are expected to he sub-
stantially different. One can estimate the level of machin-
eey depreciation reperled in FIS as u lunction of Lhe
tolal value of machinery (TYM) in the BSFS, as shown
in equalion {E,11):

(1.11) DPNR, =170.20+0.1331 TYM  cho = 0.63006

(0.0073)%**
Period of fit: 1940-69
R? = 0.964 D-W=1.97
Where:
DINR, = annual depreciation ol furm machinery and

cquipment {million deltars) {30),
TVM = total value of machinery and equipment

(miliien dollars) (28).

Based on the results of equation (1.11), one can reject
the hypothesis of aulacorrebated error terms. The regres-
sion vocfficient for- the total value of machinery is signi-
ficuntly different from zero al the l-percent level. The
regression coclficient and the positive constant Lerm
indicate that the annual rate of depreciation is over 13-
percenl per yoir.

The extent ol accidental damage Lo laem assets by fice,
wind, hail, or Meod in any given yeae is, by ils very
niture, subjeel Lo substuntial variation, Elforls to explain
the level of necidental damage are not dikely Lo caplure a
major portion of the variation involved. Nonctheless, as
the stock ol assets grows, there is a grealer potential for
the value of damage to increase also. Therefore, the level
ol accidental damage 10 larm assils was regressed against
the total valne of Tann machinery and buildings. Results
are given in equalion (1.12):

(1.12) ACD = 47.17 + 0.00255 (TVB + TVM)
(0.0007)**

Peried of itz 1949-09
R? = 0.400 DW= 1.70

Where:

ACD = annmal fevel of aceidental damag Lo Tanm prop-

erly {million dollars) (30).
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Table 2—-Total ncl farm income as estimaled by two methods, and dificrences
between the estitmales, United Staies, 1949-69

Year FIS estimate!

Equational estimate

Difference Error

Miilion dollars

1949 . .. 12,780
1950 ... 13,673

1951 . .. 15,987
1952 , .. 15,051
1953 . .. 13,088
1954 ... 12,503
1955 . .. 11,464

1956 . . . 11,444
1957 . .. 11,325
1958 . .. 13,500
1959 . . . 11,454
1960 ... 12,079

1961 ... 12,987
1962 ... 18,215
1963 . .. 13,206
1964 . . . 12,266
1965 . . . 14,987

1966 . . . 16,253
1967 . .. 14,882
1963 ... 14,825
1969 . . . 16,891

Million dollars

13,164
14,516

17.916
14924 127
12,048
11,818 685
10,806 658

10,813 631
10,078
13,801
10,783 671
12,071 8

12,798 189
13,442
13,665
13,046
15,677 =90

17,020
14,810 72
15,172
16,557 334

Mittion dollars  Percent

—384 —3.0
—43

-1,929

1,040

1,247
~301

=227
—459
=780

=767

—347

Total . .. 283,861

284,325

—465

' Bource:

The regression coclficient is significantly different from
zero at the l-pereent level, indicating that the level of
aceidental damage is related to the total value of furm
machinery and buildings. The R? of 0.409 indicates that
much of the varialion remains llllL‘XP]aill{‘ll.u

The preceding paragraphs ontlined equations with
which to determine the various components of net farm
meome, Using the equations developed, and taking the
tevel of Government payments to fanmers as given, one
cun estimale net farm income. Comparisons of this esti-
male with the estimated level of net famm income pub-
lished in FIS are given in table 2.

Asindicaled in table 2, the estimated levels of net farm
income correspond fairly well with the FIS estimates.
The greatest divergence between the Lwo estimates in
both absolute and pereentage terms occurred in 1951,
On the average, the pereentage dilference in the estimates
wug about & pereent, Another consideration is whether
or nol the equalivnal estimates indicate the same turning
points as the TS That is, is the dircetion of change

"The level of accidental damage is net of insurance payments.
Accidental damage oecurs on machinery as well as buildings, but
only a small fraclion of the damage 5 on machinery. Using only
the valoe of buildings as the ¢xplanalory variable, 30 percent of
the variation is explained.

Farm Income Situalion, July 197).

(positive or negative) in nel farm income the same in both
estimales? In all but 3 years the direction of change was
the samc in both estimates. Turning points were missed
when net changes in income were very small. For the 21
years covered, the equational cstimate was 8465 million
above the FIS estimate, a difference of less than 0.2 per-
cent.

flonfarm income of the farm population

Nonfurm income of the farm population has increased
in recentl years, both absolutely and relative to farm
income of the Tarm population. Nonfarm income of the
larm population as a pereentage of farm income increased
{from about 30 percent in 1946 o over 93 percent in
1970. The factors that influcnce the changing level of
nonfarm income of the farm population over time can be
grouped into three broad categories: (a) changing char-
acleristics of the farm population, (b} changing incentives
{or nonfarm work, and {¢) changing environment in which
nonfarm income is5 carned. In the znalysis which [ol-
lows, an attempt is made to explain nonfarm income of
the farm population using variables that can be measured
wilh available data,

In equation (2.1), per capita vonfarm income of the
farm population is regressed against the spread between




hourly earnings in the nonfarm sectoe and the net return
per hour of operator and family larm Jabor, the man-
hours ol operator and family farm lahor per operator
per year, and the rate of unemployment in the U.S,
economy. Expressing the dependent variuble, nonfarm
income of the farm population, on a per capila basis re-
moves the influcnces of a changing munber of people in
the farm population. As the spread between hourly
varnings in the nonfarm sector and the uet return per
hour ol operator and family farm labor increascs, one
might expect the fevel of nonfarm income per capita to
tncrease, other things equal. Likewise, as man-hours of
operator and family farm labor per operator per year in-
crease, the ability of the operator or his family to earn
nonfurm income would decline. Inereases in the rale of
unemployment are likely to restrict nonfarm employ-
ment opportunities and thereby result in lower levels of
nonfarm income,

Net return per hour of operator and family {arm labor
was estimated in the following mannes. The imputed
eeturn to equity in real estate and nonreal estate assets
was sublracted from the level of nel farm income re-
ported in FIS.™ This gives the return to lubor and
management, which for simplicity is described here simply
as returns to labor. The imputed return to all nonreal
estate assels is published in (26, p. 67), and imputed
return to equity in nonreal cstate assets is derived by
subtracting actual interest payments on nonreal estate
debt from this figure. The imputed retuen to equity in
real estate assels is the weighted average (equal weights)
of the yield oo time deposits and the rate of interest on
new fari mortgages multiplied by the equity value of
real estate assets.

Total hours of operator and family labor were obtained
by subtraciing estimated man-hours of hired labor from
tolal man-hours of lubor used in the furm sector. An esti-
muion of man-hours of hired labor used on farms was
obtained by dividing the level of wuges and salaries paid
hired labor as reported in FIS by the averuge hourly
carnings of hired farmworkers as reported in Farm Cost
Situation (29). Man-hours of operator and family labor
per operator are simply the total man-hours of operator
and family labor divided by the number of farm operators.
This definition includes man-hours of operator and Lamily
labor of nonresident facm operators. Coneeptually one
would like to exclude this souree of kibor in caleadating
man-hours of operalor and family labor per resident
operator. To the author’s knowledge, existing data series
are not adequate for this caleulation.

Hiinder this approach, capital appreciation of assets is not
included inr returns to be hnpuled.

(2.1) PNNFI = 1989.8 + 267.86 (AHWR - OLR)
(82.81y**

- 0.798 MHOL — 65.60 U
(0.191)* % (29 3gywes

rho ={,273

Period of fit: 1949-69
R*=088 DW=165

Where:

PNNPT = per capita income of the farm population
[rom nonfarm sourees {dollars) (30),
AHWR = average hourly carnings of nonsupervisory
cmployees on private nonagricultural pay-
rolls {dollars per hour) (33),
OLR = labor return per hour of operator and family
farm labor {(dollars per hour)
MHOL = man-hours of operator and family farm labor
por operator per year,
U = average unemployment rate in the United
States (percenl) (4).

All coelficients have the theoretically correct sign and all
are significantly different {rom zero at the I-percent
level. The Durbin-Watson statistic allows one to reject
the hypothesis of autocorrelated error terms.

Equations were also fitted, using return per hour of
operator and family {arm labor rather than the spread
between this varable and nonfarm sector wage rates.
Equations fitted with OLR rather than (AHWR — OLR)
resulted in lower R?%, lower Durbin-Watson statistics,
and coclficients on the variable OLR which were generally
of the right sign, but were not statistically significant.
This suggests that farm operators are morc concerned
with hourly carnings in agriculture relative to hourly
earnings in the noofarm sector, rather than with the
mere level of their own hourly earnings in agriculture,

One can convert the per capita estimate derived from
equation (2.1} to an aggregate estimate of nonfarm in-
come of the farm population as shown in equation (2.2):

(2.2) NNTI= PNNF} - POP

Where:

NNTI = aggregate income of the farm population from
nonfarm sources (million doilars)
POP = tarm population (millions) (30).

Capital consumption

The third item under sources of funds in table 1 is
capital consumption. This ilem is equivalent to depre-
ciation ol buildings plus depreciation of farm machinery




and motor vehicles. These values can be estimated from
cquatione (1.10) and (1.11) respeetively.

Net changes in real estate debt
The net change in farm real estate debt can be defined

15 {ollows:

(4.1) ARED, = REDy — REDy,

Where:

ARED, = annunal net change in farm real estate debt,

RED,; = real cstate debt outstanding at the end of the
period,

RED,, = real cstate debt outstanding at the start of
the period.

But:

(42) REDy = REDy, + REDppg,

- REDgpy,
Where:

RLDNML = new money loaned on real estate during
Lhe: perioil,

RFDI{PY = loan repaymemts made during the period
plus the amcunt of delault loans writ-
ten off.

Substituting (4.2} into (4.1} and carceling terms we get:
(‘l‘3) AREDl = REDNMLl - REDRPY[

Givenany two of the three items, ARED;, REDyML,, or
REDRpy,, the third can be solved for. Since the fourth
source of funds listed in table 1 involves net changes in
reai estate debt, efforts here center on estimating ARED.

Coneeplually one can classify loans sceured by farm
real estale according to the {ollowing purposes: (a) pur-
chases or improvements of farm real estate asseis, (b)
purchases or improvements of nonreal estate assets,
operating expenses, or other farm uses, and (¢) nonfarm
uses, Al debt owed to production credit associations,
regardless of whether it was secured by farm real estate,
is exciuded in references 1o “real estate debt™ and “toan
sccured by farm real estate.” The determinants of bor-
rowing for the sccond and third purposes may differ
substantially from the lirst. Existing data serics do not
allow one lo adequately disaggregate loans sccured by
{farm real eslale by purpose.

The determinants of net changes in farm real estate
debt can be grouped in bwo broad categorics—those af-
{ecting the supply of lunds available Lo farm horrowers,

and those affecting the demand [or funds by farm bor-
rowers, Under this classification scheme explicit reference
to several items is not made. For example, prepay ments,
loan extensions, and loan defanlts all affect the level of
loans outstanding. These items are implicitly included in
reference to demand related variubles since they are pri-
marily determined by income. From published data one
cannot generally distinguish which factor or factors are
causing changes in the level of debt outstanding.

The theoretical determinants of net changes in farm
real estate debt owed Lo any given lending institution
are numerous and diverse. One can classify these deter-
minants into factors which aflect demand and those
which affect supply. Table 3 lists 10 potential determin-
ants on the demand side and {our on the supply side.
While the list is noi complete, the major determinants of
net changes in farm real estale debt are believed to be
included.

In attempting to [it equations with the theoretical
determinants listed in Lable 3, two basic limitations arise.
First, the catcgories of delerminants are not mutually
cxclusive. Thus, independent variables to be included in
the equations may relate to one or more of the theorctical
determinants listed. Sccond, lack of data prevents one
from quantifying several of the determinants in any
meaninglul manner. Given the above limitations, the
specific form of the cquations and the estimation pro-
cedure used are given in table 4. A diseussion of exogenous
variables [ollows.

‘Pable 3—TFheoretical determinants of net changes in farm real
estale debt owed 1o any given lender

A. Demand:

Cost of burrowing

Availability of internal funds

Current return on real cstate investments or expected
future returns

Liquidity preferences oi borrowers

Cost of funds and services provided by altemative
lenders

Value of farmi real vstale transfer

Yolume of land transfers

Availability of substitutes to purchase as a method of
acquiring land control (renting land)

Quantity of farm real estale loans demanded from
alternative lenders

Need or desire to convert short-lerm debi into long-
term debt

B. Supply:

1. Return from lkending
Avuilability of foanable funds
Securily offered by borrowers
Comparalive return between farm and nenfarm
lending altcrnatives




Table 4—Model structure for estimating net changes in farm real estate debt by lending institution

Equition VYariables E;s:)::rs:::::
Demand equation—Federal land banks . . . . . AREDgLB = (iNML, RDPP, CA, ANRED, NFI + NNFI) oLs
Demand egquation —commercial banks, . ., . . ﬂREDCB(d)= f{icp, RDPP, CA, ANRED, NEl + NNFI)
Supply cyuation—commercial banks . . , . . . JLMI{IE'.[.‘(;B(5 =i (icg, LOF, ECB — Aaa) 25L8
Murket-clearingequation . . . .. .., .., .. ARED. = ARED

CB(a) CB(s)

Demanid equation—life insurance companies . . ﬁREDLIC(d) =1 {iL]c. RDPP, CA, ANRED, NFI + NNF1)
Supply equation—tife insurance companics. . . QREDLIG(S)z fGLIc TLiLic —1B) 25LS
Murket-clearing equation M{EDLIC(G) = QREDL[C(S)
Demand equation—individuals and other . . . . ﬂllEDIND{d) =f (ifyp, RDPP, CA, ANRED, NF1 + NNFI)
Supply cqualion—individuals and other. , . . . MlEDIND(S)= f iIND- AIPPRE. ilND -YEQ) 25LS
Market-clearing equation . , . . . . .. ., ... allEDIND(d) = QRED[ND(S)
Farmers Home Administration, .. . . . ... . AREDFjp =2

Tolal net change in farm real estate debt . _ . .

AREDTQT = AREDp t AREDp + ARED[ [ + AREDIND + AREDFH A

Exogenons varigbles:

IymL = interest rale on new loans by Federal land
banks. Changes in quantity demanded (supplicd) are a
function of price. As price increases, one would expect
the quantity demanded to decrease and the guandity
supplied to increase. The truc cost of borrowing (return
from lending) includes the interest rate, service charges,
and some factar to reflect losses (gains) from compen-
sating balances and other forms of rationing. Data for
these implicit costs {returns) are generally not available.
Therefore, interest rates are used as a proxy for the true
cost of borrowing (return from lending). Further, data
on the intercst rate on new loans for the entire period
studied are available only for Federal land banks. For
ather institutions, available data reflect the everage inter-
est rate on all loans ontstanding. One alternative is to
use the sverage intergst rate on all Yoans outstanding as a
proxy lor the inlerest rate on new loans. However, since
real estate foans mnay be outstanding for extremely long
peniods, sporadic movements in rates on new loans would
resutt in a much more moderate movement in average
rates. A second alternative, and the one used here, is to
use the rate on new loans by Federal land banks as a
proxy for the rate on new loans by other institutions.
This implicitly assumes thal lending mstitutions are ex-
tremely sensitive lo rates charged by competitors and
will react accordingly. This assumption was not tested
but appears reasonable in light of available evidence.

RDPP = ratio of debt to purchase price. The ratio of
debt 1o purchase price measures the percentage of the
purchase price of fanmland which is financed by borrowed
capital. As the ratio of debt to purchase price inercascs,
one would expeet farm real estate debt to increase also.

10

An increasing ratio of debt to purchase price may reflect
a lack of available internal funds and/or an increase in
the value of farm real estate transfers.

CA = capital appreciation of [arm real estate assets,
Capital appeeciation is defined here as the annual change
in the nominal value of fann real estate assets, less capital
improverients, The level of capital appreciation repre-
senis current or expected future returns to investment.
in real estate. Since capital appreciation also provides
increases in equity which can be used as collateral for
additional borrowing, 1t is hypothesized to be positively
related to changes in farm real estate debt.

ANRETY = pet changes in [arm nonreal estate debt.
Borrowers are likely to favor short-term loans over long-
term loans when there is a great deal of uncertainty con-
cerning cither the cost of capital or the price of assets
they are considering for purchase. As uncertainty eases,
borrowers may convert short-term loans to long-term
loans. They may also make such conversions during
periods of short-run financial difficulties, to ease the
financial strain. For these reasons, it is hypothesized that
net decreases in nonreal estate debt may result in net
increases in farm real estate debt. Conversion of short-
term debt to long lerm appears to be feasible {(and
desirable at times), but the reverse is seldom true. Thus
net changes in nonreal estate debt may be treated as an
exogencous variable rather than as being determined
cndogenoudly with net changes in real estate debt,

NFi + NNF{ = net farm plus nonfarm income. Net
farm income Is one measure of cument retumns to the
factors of production and perhaps forms the main basis
for expected future returns. However, net farm income
also affects the availability of internal funds. As internal
funds increase, one might expect net changes in real

>



estate debt to decling, because the funds may be used 1o
repay existing debt or to purchuse assets o 4 cash basis,
Alternatively, as internal funds increase, the ability to
“finance” larger purchases using larger amounts of bor-
rowed capital is clearly present. Thus the relationship
between internal funds and net changes in real estate debt
could be positive or negative. A problem arises in defining
internal funds for the furm sector. Should one include
nonfarm income of the farm scetor? Can one use net
furm income directly 25 2 measure of internal funds?
Since the purpose of this report is to determine the im-
pact of changes in selected variables on sources of funds,
whether an explanatory varisble relates to one or more
theoretical determinants is not of particular importance.
No attempt is made to distinguish net farm from non-
faren income, since the business-houschold unit has both
sources of tncome to draw from when considering in-
vestment in farm real estate.

LOF = loanable funds at country member banks. The
ability of banks to lend depends upon the level of their
deposits and the reverse requirements placed on these
deposits. Loanable funds are defined here as one minus
the reserve requirement on demand deposits, times the
level of demand deposits, plus one minus the reserve re-
quirements on time deposits, times the level of time and
savings deposits. Since farm mortgage lending is a very
small fraction of the total kending of all banks, it seems
appropriate to restrict considerution 1o those banks which
have significant amounts of farm mortgage loans. Thus
consideration was limited to country bunks which are
members of the Federal Reserve System. Conceptually
oue would like to meusure loanable funds at aff country
banks, mcluding nonmember banks, bul duta ure not
avatlable for this messurement.

' §CB = Aaa = spread in vields, commercial bank farm
mortgage losns and Aaza bonds. As the spread between
the average interest rate on commercial bank farm mort-
gage loans and the vield of Aaa bonds increases, one
would expeet the supply of farm mortgage funds offered
by commercial banks to increase. While farm mortgage
loans are likely 1o have a fonger maturity, Aaa bonds are
belicved 1o be an altervative long-term investment for
commercial banks.

Ti = total annual investments made by life insurance
companies. Life insurance companies tend to held a di-
versified portfolio of investments, Farm mortgage loans
compose a small fraction of the portfolio. Nonetheless,
as total investements of ife insurance companies increase,
the supply of farm morigage funds is also hypothesized
to increase,

ILic — B = spread in yields, life insurance company
farm morigage loans and industrid bonds. Industrial
bonds and farm mortgage loans represent alternative

long-term investment opportunitics for life insurance
companies, Therefore, it is hypothesized that as the
spread in yields between the average interest rate on life
insurance company farm mortgage loans and the yield
on industrial bonds increases, the supply of life insarance
company {urm martgage loans will increase.

Alppgg = net change in the index of prices paid on
fartn real estate. As prices paid {received) for the sale of
real estate increase, the buyer must invest a grealer sum
of capital to purchase a given tract of land while the
seller has a greater sum of capital to spend or find alter-
native investments for, Also, as the price of real estate
assets increases, the seller may need to offer convenient
financing arrangements to consummaie the sale. There-
fore, it is hypothesized that as the index of prices paid
for furm real estate increases, the supply of funds offered
by individuals will also increase.

IND — yEQ = spread in yiclds, individual farm mortgage
toans and common stock, It is hypothesized that as the
yield on farm mortgage loans increases relative to the rate
of return on common stacks, the supply of farm mort-
gage funds from individuals will increase. However, since
the setler can achieve the same total return with various
combinations of interest rate and sale price, the spread
in alternative yields (which does not take into account
the sale price) is likely to be only a partial reflection of
the true importance of differences in returns.

Endogenous variables:

ARED g = demand for federal land bank loans mea-
sured as the annual net change in farm real estate debt
owed to Federal land banks (FLB’s). Since supply is as-
sumed to be perfectly elastic, no supply equation is
estimated.

AREDp = demand for and supply of commercial bank
farm mottgage Toans measured as the annual net change
in farm real estate debl owed to commercial banks.

icg = proxy for the interest rate paid (received) on
commercial bank farm mortgage loans meusured as the
interest rate on mew loans by FLRBs,

AREDy, ¢ = demand for and supply of life insurance
company farm moriaage loans measured as the annual
net change in farm rear estate debt awed Lo life insurance
companics.

11 = proxy for the interest rate paid {received) on life
insurance company farm martgage loans measured ini-
tially as the interest rate on new loans by FLB%.

AREDyyp = demand for and supply of individual and
other farm mortgage loans measured as the annual net
change in farm real estate debt owed to individuals and
others.




iNp = proxy for the interest rate paid (received) on in- - represent a simaltancous system and were estimated by
dividual and other farm mortgage loans measured as the two-stage least squares. Both equations are overidentified
interest rate on new louns by FLBs. by the order condition and both satisfy the rank condition
AREDppA = Z, a predetermined variable which repre- for identification. The regression coefficient for net
sents congressional appropriations for Furmers Home Ad- change in nonreal estate debt is positive, whereas the
ministration direct lending on farm real estate. hypothesized relationship was negative. The positive co-
AREDypqgp = anideatity which states that the aggregate  efficient is perbaps explained by the fact that of alt the
net change n farm real-estate debt is cqual to the sum- institutions supplying farm real estate loans, only com-
mation of the net change for the specific lending  mercial banks wlso supply significant amounts of farm
institutions, nonreal estate loans. Thus larm borrowers may seek to
The model of net changes in farm real cstate debt was maintain, or are Torced to maintain, a balunce between
estimated by ordinary least squares (01.8) or two-stage  commuereial bunk real estate and nonreal estate loans. Ail
least squares (28LS) when appropriate. In equations esti- other variables, with the exception of CA, are significanily
mated by 25LS, both the supply and demand equations  different from zero at the 10 percent level or less,
are normalized ou the quantity variable rather than on Equation (4.55} is the supply function for commercial
the price variable. Results of the estimations are reported  banks. The spread between yields on furm and nonfarm
in table 5. investnents is measured by the difference between the
Equation (4} represents the demand for Federal land  average interest rate on commercial bank farm mortgages
bank toans. A supply equation was nat estimated since  and the yield on Aaa bonds. The regression coefficient for
the supply curve was assumed to be perfectly clastic. this variable is significantly different from zero at the 1-
Results of the eslimation indicate that all regression co- percent level. Conceptually, the spread hetween retums
efficients have the cxpected sign. The regression coef-  on farm morigage and shortterm {less than 1 year)
ficient for capital appreciation is not significantly differ-  placements may also affect supply. However, preliminary
ent from zero at the usually acerptable levels. The  analysis indicated that variables of this nature added
cocfficient for the rate of interest is significandy differ-  virtually nothing to the explanatory power of the equa-
ent from zero at the 10-percent level, while coefficients tion. For this reason, and to avoid problems of multi-
for the other three varizbles are significantly different  collinearity among variables, the spread between returns
from zeco at the T-percent level, on farm mortgages and short-lerm placements was ex-
Bguations (451} and (+585) represent demand and cluded from the supply equation for commercial banks.
supply, respeetively, for net changes in farm real estate One of the primary delerminants of a bank’s ability to
debt owed commercial lbanks. The two eguations  lend is the level of its deposits and the reverse

Table 5—Regression estimates of nel changes in farn real estate debt for major lending institutions®

Fqtation No, Equation HE

AREDpRLg = -2060.1 ~ 53.736 inpg[, + 28.253 RDI'P + 1,986 CA - 82.569 ANRED + 39.86 NF1 + NNF[  0.928
(32ATY (4.83)%*%  (4.62) (2018 (8.10)%=*

AREDER - —B36.07 - 69.384 icg + 17,151 RDPP + 2,788 CA + 26.83 ANRED + 9.64 NFI + NNF1 0.836
(33527 (463P** (3.98)  (25.07) (7.19*

AREDgE - -B63.63 + 56.63 icp + 0.00626 LOF + 173.80 (icy ~ Aaa) 0.866
(52.34)  (0.00099)*%  (S5.ag)***

{4.6D). . SREIN|¢ = -1526.2 - 282,31 iy @ 41.04 RDPP + 2.07 CA - 50.868 ANRED + 27.665 NFL + NNFI  0.912

(3B.63Y°**  (3.07)%%  (3.33)  (2137)%r% (6.17)%%*

{(4.65). ... | ARED)j¢ - ~1966.7 « 315.38 ip,|c + 6.9795 T1 + 520.85 (i jc - IB) 0.812
AC LIC LIC

(8B.59)F4% (303)%%  (BT.39)e*

ARED NG = 26053 - 244.31 ijnp + 51.946 RDPP + 11,90 CA — 41.895 ANRED + 42.816 NF1 + NNFI  0.865
(125.893)FF  (15.23)*+* (9.27Y% (52.36) (18.94)*+*

AREDIND - 308,87 + 101.98 jup + 33.995 alppyy + 27.266 GiND - Yi) 0.729
(FOBLY** (1181 y*** (43.27)

Pescmtse ey are not valid fn a strict statistical sense, R s for equations estimated by two-stape least squares are presentted for the
inluitive appeul they may possess and not for hy potliesis testing.
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requirements placed upon those deposits. The regression
coefficient for the kevel of loanable funds was found to
be significantly different from zero at the T-percent level.
The cocliicient on the interest rale variable was not
statistically significant at the 10-percent level or less.

Bquations (4.6D) and (4.68) are demand and supply
equations {or farm real estate debt held by life insurance
companies. Both cquations are overidentified by the
order condition and both satisfy the rank condition for
identification. For the demand cqualion, all regression
cocflicients have the theoretically correet signs, and all
except the coclticient for capital appreciation are signifi-
cantly different from zero at the L-percent level. In the
supply equation, all coefficients have the theoretically
correct sign and all are significantly different from zero at
the 5-percent level or less. The spread belween returns on
life insurance company farm mortgage loans and retarns
on short-term placemrnts was not included tor the reason
cited in the discussion of the supply equation for com-
mereial banks,

Estimates of the supply and demand equations for
farm veal estate debt held by individuals and others are
reported in equations (71} and (4.78) respectively.
The equations satisly the rank and order conditions for
identification. For the demand equation, all coefficients
have the hypothesized sign and all but the one for
ANRED are significantly ditferent from zero at the H-
pereent level or less. For the supply equation. all coet-
ficients have the expeeted sign although the coefficient
for (g ~ Ygo) is not statisticatly significant.

No atlempt was wade Lo eslimate nel chunges in farm
read estale debt owed Lo the Farmers Home Administra-
tion, heeause the volume of direct lending by the Farmers
Home Administration is influenced wore by the volume
of funds appropriated than by supply and demand con-
ditions. Over time, however, congressional appropriations
may respand to past demands. For simudation purposes,
net changes in debt owed to the Farmers Home Ad-
ministration ase treated as exogenously determined.

MNet changes in nanreal estate farm debt

Nel changes in nonreal estate farm debt can be defined
i a manner simitar to that developed for real estate debt
In equations (-h.1} through (4.3). Corresponding to Hem
5intable 1, efforts here center on estimating net changes
in nonreat estate debt. Al debt owed to production
credit aseociations (PLAYS) is elussified here as nonreal
vstate debt.

Conceptually one can elassify noureal estate toans by
purpose, using the spme categories listed earlier for rea
estate debt: (1) purchases or improvements of form real
eatale assets, {b) purchases or improvements of nonreal
estate agsels, operating expenses, or other farm uses, and

(¢} nonfarm uses. Again the data series do not allow one
to adequately disaggregale nonreal cstate loans by pur-
posc. 1t is believed that the majority of nonreal estate
foans are used for purpose (b). A study of PCA loans
made in 1966 (27, 1able 10) indicated that only 7 per-
cent of the total amount advanced was for the purpose of
buying farm real estate or to improve land and buildings.

Determinants of net changes in nonreal estate debt
can be classified into two calegories—those affecting the
supply of funds available to farm borrowers, and those
aflecting the demand for funds by farm borrowers. By
exarining current knowledge about the demand for
nonreal estate funds and the groups supplying these
funds to the farm sector, one can gain information about
the supply and demand factors which influence net
changes,

Available data series allow one to distinguish six dif-
ferent groups which provide nonreal estate funds to the
farm svctor. These groups are the Farmers Home Ad-
ministration, Federal intermediate credit banks, PCA’s,
commercial banks, Commodity Credit Corporation (CCC),
and nonreporting creditors.* Although CCC price-sup-
port loans are nonrecourse loans, they are treated as debts
in the BSFS. However, since sums of money received for
crops placed under CCC loans are considered income in
the farm income accounts and were included in the in-
come cquations developed earlier, we exclude them from
consideration here to avoid double accounting.

Nonreporting creditors are estimated to be the largest
source of nonreal estate debl. The estimate of nonreal
estate [arm debt owed lo nonreporting creditors js de-
veloped as follows: “From the most recent census survey
for which data are available, an estimate is made of the
nonreal estate farm debt outstanding from merchants,
dealers, and other miscelaneous lenders as a percentage
of the total oulstanding nonreal cstate loans of the lenders
reporting annually. This proportion is applied to the
nonreal estate debt of reporting Jenders for intercensal
years to provide an estimate of the debt of nonreporting
lenders™ (34, p. 18). Therefore, it would be inappropriate
to estimate net changes in nonreal estate debt owed to
nonreporting creditors and apply statistical tests of signi-
ficunce to the results derived.

The Farmers Home Administration holds roughly 4
percent of all nonreal estate debt outstanding, excluding
CCC toans. As with farmownership loans, the supply
curve of nowreal estate loans by the Farmers Home Ad-
ministration may be considerced nearly perfectly inelastic
in the short run since it is primarily determined by

" Noareporling creditors include merchants, deslers, agricul-
tural eredil corperations, livestock loan companies, small loan
companices, and private individuals.




congressional appropriations. For this reason, no attempl
is made here to estimate net changes in nonreal estate
debt owed to the Faemers Home Administration.

Federal intermediate credit banks (FICB’s) hold an
extremely small fraction of the total nonreal estate debt
outstanding. The primary functions of FICB’s are to
diseount loans for and make loans to PCA’s and to work
with PCAs on loan standards and problem cases. Louans
oulstanding to FICB’s have been only about 5 percent
of the combined total of PCA’s and FICB’s. For these
reasons, loans outstanding to PCA’s and FICB’s were
treated as one, and the combined total is referred to as
loans outstanding 10 PCA’s. The percentage of all non-
reat estate loans outstanding, excluding CCC loans, held
by PCA’s was slightly over 8 percent in 1949 and increased
to over 16 percent by 1969. Commeretul banks are the
second largest source of nonreal estate debt, exceeded
only by nonrcporting creditors. Commercial banks held
roughly 40 percent of all nonreal estate loans outstanding
in both 1949 and 1969,

The supply of and demand for nonreal estate funds
has received little empirical investigation. A study by
Herr (8, p. 23) of aggregate net changes in nonreal estale
debt did not include the interest rate as an explanatory
variable. Herr assumed that supply wus perfectly clastie
and that factors associated wilh the supply of nonreal
estate credit are minor and can be ignored. While this
assumpbion appears valid for PCA’s, il seems completely
inappropriste for the Farmers Home Administration,
which is included in Herr’s aggregate net change figures.
In addition, it is questionable whether the assumption is
vulid {or commercial banks, There is slso an implied as-
sumption in Herr’s model that the demand for nonreal
estate debl is either very highly or perfectly inclastic.
This hypothesis is not tested.

An earlier paper by Wehrly (35) reported a simultan-
cous model fitted to the level of institutional nonreal
estate debt outstanding and the rate charged for that
debt. The title of Wehrly's paper—*An Unsuecessful Ex-
ploration into the Structure of the Institutional Non-
Real-Estate Farm Credit Market”—is an indication of
the potential problems in an investigation of this nature.
Wehrly states that “the unulysis failed to identify any
significant relationships between price and quantity of
this type of credit.” While Herr and Wehely do not pro-
vide equations that can be used bere to estimate net
changes in nonreal estate debt, they do offer somz very
useful clues on the variables one may wish to invdude in
regression estimales,

Inn estimating a functional equation, one is Taced with
the problem of defining the theorctical determinants of
the function and selecting the data series which quantify
the theoretical determinants. ln peactice, a daba sertes

generally quautifies, at jeast in part, more than one theo-
relical determinant.

For reasons cited evarlier, it is probubly appropriate to
estimale only net changes in nonreal estate farm debt
owed to commercial banks and PCA’s. The speeific form
of the model tested here is presented in table 6.

Exogenous varizbles in tuble 6 are defined as follows:

ACE = net changes in cash expenditures. These changes
reflect changes in annual cash outlays required for the
production of agricultural products by the farm sector.
As these cash outlays increase, one would expect the
demand for nonreal estate debt to increase also. Herr in-
cluded this variable in estimating aggregate net changes
in nonreal estate farm debt and found it to be significant
at the L-percent level,

GFHCLE = ratio of gr(rss_farm income to cash cxpendi-
tures. This ratio is one measure of the availadility of
internal funds. As the ratic increases, one would expeclt
a decrease in the demand for nonreal estate debt. Herr
included a variable very similar to this and found it to be
significant at the E-pereent level.

WR = wage rate paid hired farm laborers. Wehrly sug-
gested the inclnsion of this variable 1o account for capital-
labor substitution in agricuiture. As the wage rate in-
creases there is a greater tncentive to replace labor with
capital. Since the purchasc of additional capital may
require horrowed funds, one would expecl a positive
relationship belween wage rates paid hired farm laborers
and the demand for nonreal estate capital,

FICB = Federal intermediate credit bank debenture
rate. FICBs are the primary source of loanable funds for
PCA’s. Therefore, as the rates paid by FICB’ on the
debentures they issue increase, one would expect the
rates charged on PCA loans to increase as well.

4-6 MPCP = rate of interest on 4-to-6 month prime
commereial paper. Commercial banks have numerous in-
vestment alternatives, both long and short term. The in-
terest rate charged by commercial banks is hypothesized
to be a positive function of the rale of 4-to-6-month
prime commercial paper. As the rate of interest received
on 4d-to-f-month prime commercial paper increuses, one
would expect banks to increase the supply of funds
committed 1o short-term commerciat loans. Due to a
reduction it supply, lhe inlerest rate on nonreal estate
farm founs would be likely to increase unfil an
equilibrium  between farm  and nonfarm  rates was
achieved.

ALOF = pet change in loanable funds of country mem-
ber banks. An increase in the supply of loanable funds
represents a shift lo the right in the supply curve of
commercial bank loan funds. As supply inecreases, one
would expect a negative effect on the rale of interest.

Endogenous variahles in table 6 arc as follows:




Table 6-~Model structure §or estimating nel changes in farm real estate debt owed to comimercial banks and
production credit associations

Equation

Estimation

V' + 1
ariables procedure

Demand equation—production credit associations. . .
Price equation—production credit associations
Demand equation—commercial banks

Price equation—comunercial banks

ANREDpg A = flipca, ANREDCp, ACE, GFI/CE, Wh
ipCA = I[ANREDp( o, FICB]

ANREDCR - flicy, ANREDpCc A, ACE, GF1/CE, WR]
icp = flANREDgR, ipca, 4-6 MPCP, ALOF|

'See lext for definitions of variables.

ANREDp¢ 5 = demand for production credit association
loans, measured as the annual net change in nonreal
estate louns owed to production eredit associalions and
Federal intermediate credit banks.

ipca = average interest rate (including service [ees) paid
by farmers on loans obtained from production credit
associalions.

ANREDgy = demand for commercial bank nonreal
estate Tarm loans, measured as the annunal net chamgc in
nonreal estale loans owed to commercial banks.

icp = average interest rate (including service lees) paid
by farmers on nonreal estate loans oblained from com-
mercial bunks.

The model for net changes in nonreat estate farm debt
wag estimated by two-stage least squares. Demand equa-
tions are normalized on the quantity variable while supply
equations are normalized on the price variable, Results
of the estimation are reported in table 7.

Equation (5.1D) is the demand equation for nonreal
estate loans from production credil associations. The
cquation satisfics the rank condition and is overidentified
by the order condition. Cocfficients lor all variables have
the theoretically correet sign and all are significantly dif-
ferent from zero at the 10-percent level or less. The re-
gression coelficient for ANREDcg is negative, indicating
that with other things equal, nonreal estate debt owed
1o PCAs declines as nonreal estate debt lo commercial
banks increases. This indicates that nonreal estate loans
from commercial banks are considered subslitutes for

I'CA loans. The results of ihis equation also suggest that
the demand for PCA loans is strongly inflluenced by
capital-labor substitution and the level of cash expendi-
lures,

Equation (5.15) is the price cquation used to estimate
the cost of PCA loans. The equation satisfies the rank
condition and is overidentificd by the order condition.
The regression cocflicient for ANREDpe, is not signi-
ficantly different from zero. Therefore, one cannot reject
the hypothesis that the supply curve for PCA loans is
perfectly elastic. The interest rate on FICB debentures
was found to be significantly different from zero. How-
ever, a substantial portion of the varation in PCA
inlerest rates remains unexplained. A comparison of the
dala series indicates that from 1949 to 1969 the spread
in average interest rates charged by PCA’s and the average
rate paid on FICB dcbentures ranged from a high of 4,93
percentage points in 1949 Lo a low of 0.39 percentage
point in 1969. Therelore, factors other than FICB de-
benture rales play some part in determining the interest
rales charged by PCA’s. Since PCA’s operate as a bor-
rower cooperative, one might expect the interest rals on
PCA loans to decline as the level of rctained earnings
incroases. Equations which included the level of retained
earnings and the ratio of returned carnings to loans out-
standing were also tested. These equations did not signi-
ficanlly increase the percenlage of variation explained.

Equation (5.2D) represents the demand equation for
nonrcal estate farm loans from commercial banks. The

Table 7—Regression estimales of net changes in nonreal estate farm debt owed to selected institutional Jenders

Equation No.

Equation

(51D . ..
(104.65)*

{(5.18). ...
(0.0006732)

(5.20). . ..

(384.24)  (L1ID)

(5.28). ...
(0.000]173384)

NREDpCA = 4022.9 - 156.71 ipc — 0.8677 aANREDCR + 251.47 ACE - 2223.5 GFI/CE + 805.19 WR
(0.5295)*

ipCA = 5.7025 — 0.0002537 ANREDpCA +0.2729 FICR

(116.72y**  (1326.9)** (215.83)***

{0.0761)***

NREDCE = 4936.8 - 115.93 icp ~ .121 ANREDpCA + 234,89 ACE - 2668.4 GFI/CE + 49,22 WR

(79.53%* (1000.0)***  (663.07)

ich = 6.056 + 0.0004743 ANREDCR + 0.2009 (4-6 MPCP) - 6.0052 ALF
{0.0315)***

(0.0156)
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equation is ovendentificd by the eorder condition and
satisfics the rank condition for identification. All coel-
ficients have Lhe theorctically correet sign, but oaly the
regression coef{hicients for ACE and GFY/CE are signifi-
cantly diffecent from wero, While the cocflicient on the
wage rale paid hired farmworkers was significantly dil-
ferent from wero in the equation for PCA’s, for com-
mercial banks the coefficient was much smaller and was
not significantly different from zero at the 10-percent
Tevel,

Equation (5.28) is the price equation for nonreal estate
{armi loans by commercial banks. The equation satisfies
the identification eriteria. All coefficients have the theo-
relically correet sign, but only the coeflicient for 4-0
MPCP s significantly dilferent from zero. This suggests
that the interest rale paid by farmers for nonreal estate
furm loans from commercial banks is influenced by
interest rates paid by commercial lenders on short-term
loans. As with PCA’s, a rather substaniial amount of
vartalion in the interest rates charged by banks is un-
expluined.

Capital appreciation

Net capitul appreciation on farm real estote is defined
as the net change in the value of real estate, less ex-
penditures for capital improvements.'® 1t is hy pothesized
here that capital appreciation of farm real estate assels
iz a function of fluctuations in prices received and paid
by farmers, the interest rate paid on new real estate
loans, and the quantity of land in farms. As prices re-
ceived by farmers increase relative to prices paid, one
would expeet capital appreciation to increase. Changes
in prices reccived refative to prices paid will most likely
alter expected future income, which will in tuen alter the
capitalized value of fund. A large portion of {arm real
estate purchases are at fcast partially financed with bor-
rowed funds. Therefore, one might expect a negative
relationship between the price of land, and hence the
level ol capital appreciation, and the intercst rale on
new farm mortgage loans.

The impact of changes in the quantity of farmland on
the valuc of farm real estate depends wpon the own
price clasncity of demand for farm real estate. 1f the
demand for land is inciastic, decreases in the quantity of
tand in farms would increase the total vabue of remaining
land in farms. The clasticity of demand for farm real
estate 15 hard 10 determine a pnorni. Oue of the most im-
portant factors influencing the elasticity of demand for

"The term “uet capital appreciation™ is used here becsuse the
ael change in lie market value of assets can also be defined as
gross appreciation less depreciation plus capital improvements,
For incomce tax purposes it is useful to distinguish depreciation
fram gross appreciation.

any commndity is the availability of substitutes, In the
context of preduclivity, land has substitutes in the form
of irrigation, fertilization, ete. However, in the context
of space, land has few good substitutes. In a broader
context, reductions in the quantity of land in farms mea-
sures the demand for Jand for nonfarm uses,

Results of the regression estimate using the alore-
mentioned variables are presented in equation (0.1):

(6.1) CA, = 177.066 — 2.71 igagy,

(] 0,6)***
+0.4619 (Alpg — Alpp) — 134.347 LIF
(0.091y~"* (35.08)y***
Period of fit: 1949-69
R?=0772 DW=259

Where:

iypmL = interest rate on new money loaned by
Federal land banks {(pereent) (27),
Alpp = Alpp = net change in the index of prices re-
ceived by farmers, minus net change in
the index of prices paid by farmers
(1957-59 = 100),
LIF = quantity of land in farms (billion acres)
(32).

Regression coclficients for all variables are significantly
different from zero at the 1-percent level and all have
the theoretically correct sign. The Durbin-Watson stalistic
allows one o reject the hypothesis of autocorrelated
error lerms.

Regression Estimates of Uses of Funds

Capital expendituras on nonreal estate assets

Capital expenditures on nonreal estate assets are equal
to the net change in the stock of farm machinery and
equipment plus the level of depreciation ol these items.
Stated in equation form:

(7.1 CENRA =TVM, —TVM,_; + DPNR,,
Where:

CENRA = capital expenditures on nonreal estate assets
(million dollars),
TVM = 1olal value of farm machinery and equipment
(million doflars),
DPNR,, = anoual depreciation of farm machinery and
equipment (million doHars).



http:177.066-2.7l

Equation (L.8) provides an estimate of DPNR, . There-
fore, if one obtains an estimate of TVM, then one can
estitnate CENRA.

It is hypothesised that most of the variatioun in year-
end stocks of farm machinery and motor vehicles can be
explained by a simple version of the capital stock adjust-
merit model. 11 is hypothesized that the desired stock of
farm machinery and motor vehicles is a function of the
tevel of net farm income per operator and the wage rate
paid hired labor. As net jncome increases, the desired
stock of farm machinery and equipment is also expected
1o increase. Likewise, as farm wage rales tnerease onc
might expect the desired stock of farn machinery to
iterease because of the desire to substitute capital for
lubor. The capilal stock adinstment model, however, sug-
gests that the desired Tevel will not be oblained in one
time perod. Kesults of the capital stoek adjustment
model are presented in cyquation (7.2):

(7.2) TVM, = - 1.6637+ 0.00100 NFI/FO + £.3541 WR
(0.000-44y** (3.34)*

+0.6974 TVM,
(0.088y**=

Period of fit: 1949-70
R*=0993 DW=206

Where:

TVM = total value of fann machinery and equip-
ment {bitlion dollars} (28),

NFUYFQ = the anaual tevel of net farm income per
[arm operator {doltars) (30},
WR = farm sector wage rate (dobars) (27).

All regression coefficients have the expected sign and
alt are significantly different from zero at the 10-percent
level or less. From equation (7.2) one can calenlate the
adjustment coefficient, te., the rate at which the gap
hetween desired and actual stocks is closed. The adjust-
ment coefficient is defined as one minus the regression
coefficient on the lagged dependent variables. The ad-
justment coefficient of 0.3026 (1.0000 — 0.6974) indi-
cates that only 30 percent of the gap between desired and
actual stocks of furm machinery and motor vehicles is
closed in one time period. Combining results of equation
(7.2) and estimates of depreciation reported carlier in
cquation { 1.8) allows oue to estimate capilal expenditures
on ronreal estate assets as suggested in equation (7.1).

Net changes in inventories

The second use of funds listed i table 1 s net changes
in farm inventorivs. Farlier, equation (1.0) provided a

method for estitnuting crop ard livestock inventories. Net
changes in inventories are included in the caleulation of
uet farm income on the sources-of-funds side of the
accounl. Conventional treatment for a SAUV statement
of this nalure is to also inttude net changes in inventories
as ¢ use of funds. Therefore, further estimation of this
itent is not required.

Net changes in financial assets

Equations with which 1o estimate ycar-end stocks of
demand deposits and lime ans savings deposils have been
developed by Person (18, 19). Penson’s cstimates of
year-end stocks of financial assets are part of an overall
system of simultancous equations which he used to
determine the portfolio balance between physical and
finuncial assets and Habilities held by farm proprictors.
While Penson’s estimates are part of a simultancous sys-
ten, one can also obtain reasonable estimates of year-end
stocks using ordinary least squares estimates. OLS esti-
mates of demand deposits and time and savings deposits
per farm household nnit are reported in equations {9.1)
and (9.2) respectivety:

9.1) SDDBH = 0.01266 — 0.01589 Rpp, + 0.0015 R
“pp TD
(0.0086)%%  (0.0006)***

— 000005 Ryp — 0.0003348 Rgg
(0.00024)***  (0.000110)***

+ 0.000375 SPABH + 0.2647 LSDDBH
(0.000264)* (0.1495)%*

Period of fit: 1948-69
R?> =081 D-W=255

(9.2) STDBH = 0.00366~0.01016 Rpp —0.00215 Ry
(0.00336)*** (0.0006)***

~(.000848 Ryp — 0.02714 YBH
(0.00021)%**  (0.0124)**

+ (0.00888 SPABH + 0.6242 LSTDBH
(0.00379)*** (0.1489)***

Period of fit: 1948-69
R2=0096 DW=196

Where:

SDDBH = stock of demand deposits per farm business
houschold deflated by the GNP price de-
flator,

STHBH = stock of time and savings deposits per farm
business household unit deflated by the
GINP price dellator,

Rpp = service charge on demand deposits,




Rpp = rate of return on time and savings deposits,
Ryrg = mte of return on marketable Government
bonuls,
Rgq = rale of relurn on common stocks (Moody’s),
SPABH = stock of physical assets per farm business
houschold unit deflated by the GNP
price deflator,
LSDDBH = lagged value of SDDBH,
LSTDBH = lagged value of STDRI,
YBH = level of gross farm income plus nonfarm
income per farm business househsid unit
deflated by the GNP price deflator.

All coefficients in equations (9.1) and (9.2) have the hy-
pothesized sign und all are significantly different from
zere at the 10-percent tevel or less. The adjustment coef-
ficients indicate thal gaps between desieed and actual
stocks are closed almost twice as fast for demand
deposits us for time and savings deposits. A more complele
explanation of these equations is given by Penson.

Equations (9.1) and (9.2) aee in terms of real stovks
per farm business houschold. Equations (9.3) and (9.4)
are the equations used Lo convert to aggregale nominal
stocke, while cquations (9.5) and (9.6) ure those needed
to determine net changes in nominal stocks:

(9.3) 8DD = SDDBH - GNP - NFO

(9.4) STD = STDBH - GNP - NFO

ASDL = SDD, — SDD,_,

(9.6) ASTD = §TD, —STD,_;

Where:

SDD = nominal stock of demand deposits held by the
farm sector {million dollars),

GNP = GNP price deflator (/4),

NT'0O = number of farm operators {million} (27},

STD = nominal stock of time and savings deposits held
by furm sector (million doHars).

Total investment in real estate assets

The annual totul investment in farm real estate assets is
defined here as the net change in the market value of
Tarey real estate assets. Using the estimaled levels for the
stock of farm real eatate assels, one can estimate total
anmnal investment in farm real estate assets. [ equational
form:

(10.1) TIRA = TVRE, —~TVRE,

The total value of farm real estate assels can be esti-
mated indirectly as:

{10.2) TVRE, =CA +Cl, + TVRE,_;
Where:

TVRE, = estimated total value of farm real estate assets
at end of period,
CA = estimated level of net capital appreciation
during the period,
€l = estimated level of capital improvements dur-
ing the period.

Equation (6.1) provides an estimate of nel capital ap-
preciation. By oblaining an estimate for capital improve-
ments, one can use equation {10.2) to estimate the stock
of real estatr assets.

Farm capital improvements can be classified as ex-
penditures on “farm operator dwellings™ and “other
buildings and land improvements.” Expenditutes on farm
operator dwellings should vary with the number of farm
operators, while improvements in general should increase
as income increases. Fquation (10.3) reports the function
used to eslimate farm capital improvements: '

(10.3) CL=110.05 + 0.01837 NFI + 45.65 NF'O
(0.00614y*%* (32.72)*

+0.598 Cly _ 4
(0.206)***

Period of fit: 1949-69
R? =090 DW-=202

Where:

CL= annual level of capital improvements lo farm
real estate {mitlion dollars) (30),
NF1 = net farm income (million dollars) (36),
NFQ = number of farm operators {million) (27).

Regression coefficients Tor all variables have the theo-
retically correct sign and all are significantly different
from zero at the 10-percent level. The Durbin-Watson
statistic allows one to reject the hypothesis of autocor-
relation at the t-percent level.

[ndirect estimates of the stock of real estate assels
were obtained by adding the cstimated levels of capital

'* Equations which included short-term and long-term interest
rates with the above variables were also estimated. In both eases
the regression coefficicnt was not significantly different from
zero and did not have the theorctically correct sign,




Table 8—Estimated tolal value of farm real estate assets at end of year, United Slates, 1950-69

CA, from Cl, from Equational

estimated stock | Reported stocks of furm | Deviation: reported

equation {6.1} | equation {10.3) of furm real estate assels real estate assels? minus estimated

1049, ... -1.5 1.6
1950, ... 5.2 1.5

195L. ... 8.6 L6
1952, .. 0.0 L6
1953, ... —i.4 1.5
1954, ... 29 1.5

Bit, dol. Bil. dol. Bil. dol. Bit, dol, Bl dol,

76.7 73.3 ~L.4
435 86.6 3.1

93.7 95.1 1.4
95.3 96.5 1.2
95.4 95,0 ~.4
99.8 98,2 ~1.6

1965.... 3.5 L4 047 102.9 -1.8

1956, ... 1.4 116.5 110.4 —1.8
19537.. .. 3.4 L3 115.2 115.9 4.7
1958.... 1.4 123.4 124.4 Lo

1959, ... 4.9 1.3 125.6 130.2 4.6
1960. . .. 3.7 L3 L30.6 131.7 1.1

196t ... 1.3 137.1 138.0 0.9
1962, ... 1.3 145.4 143.8 ~1.6
1963.... 6.7 1.3 153.4 152.] -1.3
1964 ... 7.5 . 1627 166.9 ~1.2

1965, . .. 4.1

172.5 172.5 0.0

1966. . .. G4 o 183.2 182.5 0.7
1967.... 105 . 193.0 193.1 -1.%
1968, ... 7.2 L3 203.5 202.6 -0.9
1969. . .. 4.3 . 209.1 208.2 .9

' Source: Balance Sheet of the Farming Sector {28).

appreciation and capital improvenents to the level of real
eslale stocks at the beginning of the period. Results of
these calculations are reported in table 8. The deviations
are: small when compared with BSFS sstimates. The sum
of the deviations is $0.2 billion, indicating that on aver-
age the equationally estimated total value of farm real
estate is roughly equivalent 1o the BSFS estimate. The
average absolule devistion, however, is slightly over $1.0
bilior: per year. This represents less than a 1-percent
deviation on average.

Ancillary Regression Estimates

To vstimate a balance sheet nsing the simulation model
under construction, it is necessary to estimate {or take as
given) the stock of all physical and financial sssets of the
farm sector. As indicated in equation {10.2), real estate
assets of the furm sector can be estimated by adding the
estimated levels of net capital appreciztion and capital
improvements to the stock of real estate assets at the
start of the estimation period, Likewise, one can cstimate
the stoek of crops and livestock at the end of the period
by adiding the estimated net change in crop und livestock
inventories to invenlories at the start of the estimation
period. Equation {12.1) illustrates an equation of this
nature: 7

{12.1) CROLIV, =CROLIV,, + At
Where:

CROLLV, = crop and livestock inventories on farms
{million dotlars),
Al = annual net change in crop and livestock
inventories {million dollars).

liquation (7.2} provides an estimate of year-end stocks
of machinery and motor vehicles. Equations (9.3) and
(9.4) provide estimates of year-end stocks of demand
deposits and time and savings deposits respectively. The
only remaining asset of the farm sector reported in the
BSFS which has not been estimated is the stock of house-
hold furnishings and equipment. The aumber of house-
holds in the farm sector declined rapidly from 1949 1o
1969. Therefore it scems approptiate to estimate the
level of houschold furnishings and equipment on a per

" The stock of inventories is from BSFS data, while Al is taken
from equation (1.6} which is based on FIS data. Historically net
changes in inventories reporled in FIS and summed over a num-
ber of years are lower than net changes in stocks based on BSFS
data (sce footnote 6). Thus estimates of crop and livestock in-
venlories obtained in the manner depicted in equation {12.1} will
have & tendency to be lower than BSFS estimates.




houschold basis rather than in aggregate terms. It was
decided to test a simple version of the capital stock ad-
justment model to estimate the jevel of household fur-
nishings and equipment per farm houschold. Results are
reported in equation (12.2):

(12.2) HFEQH, =.135 + 0.00008 NFIH,

(0.00004)**
+ 0.85 HIFEQH, _,
(0_10 b o
Period of {it: 1949-69
R* =0.954 D-W=2006
Where:
UFEQH, = value of houschold furnishings and equip-

ment per farm houschold (dollars) (28),
NFIH = annual Tevel of net fanu income per farm

bouschold (doBurs) (30).

Both regression coclficients have the expected sign and
both are sigmificantly different from zero at the S-percent
feved. The D-W statistic allows one Lo reject the hypothesis
of autocorreluted error terms. The speed-of-adjustment
coefficientindicates that a gap between actual and desired
levels of houschold furnishings and equipment is closed
quite stowly.

THE SIMULATION MODEL
Structure of the Model

The general form of the simulation model eonstructed
here is given in figure L. The user must fiest specify the
mitiahizing parameters which control the point in time at
which the simulation is to begin and the number of

. . . .
periods Lo be simulated. The program then reads in data
cards which contain the values for all exogenous variables
to be used in the cqualions contained in the model.
Then the farm income and nonfarm income equations
are solved and if necessary converted to aggregate nominal
values. The farm income statement is then printed. Next,
net changes in real estate and nonreal estate debt are
determined by simultaneouns equations. Equations used
1o cstimate stock values for the balance sheet are cal-
culated and printed. Next, valoes for the SAUF state-
ment are determined and printed. If the destred number
of time periods has been simalated the program is ended,
and if not, all necessary parameters are updated and the
next time period is run,
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The model can best be characterized as a recursive
system which contains within it several small systems of
simultaneous equations. Table 9 outlines the equations
used in the model and the order in which these equations
are used in the model. The statistical propertics of these
equations were given carlivr in this report,

Table 9 classifics equations by their “recurstve order.”
Recursive order as used hexe can best be explained by
example. Suppose we have three equations of the lol-
lowing ferm:

(Y, =!’(X‘_,X2,Y3l_l)
(2) Y2=1{Y,,X3)
(3) Y3 = f(Yz R Xq)

The first equation is of recursive order 1, because it can
be solved Tor one time period in a reeursive system with-
outany other equation being solved, This does not imply
that Y, is completely independent of the remainder of
the system, since the vaiue for Yy in the second period
ol the simulatien run would be affected by the estimuted
value of Y in the previous 'period. If the term Yq,
were not included in the {irst equation it would still be
of order 1. Equation (2} is of order 2 since it requires
the solution of one (or more) equations of order 1 be-
fore it can be solved. Equation (3) is of order 3 because
it requires the solution of one (or more) equations of
order 2 before it can be solved. The order of solulion in
the simulation model for equations of the same recursive
order is not important.

As indicaled in table 9, the equations used in forming
gross and net farm income identities arc of order 1. Only
two other equations are of order 1. Thus the simulation
program csscnttally operates [rom a position with net
farm income determined before most other sources of
funds are determined. Equations used to estimate net
changes in real estate debt are of the highest recursive
order and are therefore strongly influenced by the csti-
mates {rom lower recursive order equations,

The simulation model is written in FORTRAN language.
Two subroutines used to caleulate the simultzncous
cquations for nel changes in real estate and nonreal cstate
debl are called by the main program. A complete listing
of the simulation model is provided in (1),

Time paths of exogenous variables

To run the simulation madel for future periods, it is
necessary Lo specify the lime paths of exogencus variables
included in equations underlying the model. There are,
of course, a large number of exogenous variahles in 2
model of this size. The following discussion describes

!
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Table —Equationsl ordering for the simulation model of farm sector social aceounts

Equation used E) - Order of solutionin | Recursive
in simulation cscription simulation model’ order
14..... Cash reccipts from marketings pius value of home consumption 1 1
1L5..... Gross rental value of farm dwellings 2 1
1.6.., Net changes in farm inventories 3 1
L7..... [nterest on farm mortgage debt 4 1
| 3 Current operating expenses plus net rent to nonfarm landlords S 1
LSA Log of taxes levied on farm property 6 1
1.98 . Taxes levied on farm property 7 1
£.10 Depreciation of farm buiidings 8 1
11 Drepreciation of farm machinery and equipment 9 1
Lz . ... Accidental damage 10 1
L2, . Gross farm income identity il 2
L3..... Gross farm expenses identity 12 2
Li..... Net farm income identity 13 2
20, Per capita nonfarm income of the farm population 14 3
22, Aggregate nonfarm income of the farm population i5 3
03..... Capital improvements 16 3
61..... Capitat appreciation of real estate assets 17 1
1.2 Total vahie of farm real vstate assels 18 4
7.2, Total value of farm machinery and motor vehicles 19 1
5.10 Demand for nonreal estate Farm loans from production credit associations 203 4
5.15 I[nterest rate paid on production credit association loans 20s 4
3.2D Demand for noureal estate farm loans from commereial banks 203 4
5.28 . Interest rate paid on nonrcal estate farm loans from commercial banks 20s 4
L Demand for farm real estate loans from Federal [and banks 21 3
4.50 . Demand for farm real estate loans from commercial banks 225 5
4,58 Supply of farm real estate loans from cemmercial banks 235 5
4.6D Demand for farm real estate [oans from lite insurance companies 23s 5
4.68 Supply of farm real estate loans from life insurance companies 233 5
4.7 Demand for farm real estate loans {rom individuals and other 24s 5
478 Supply of farm rcal estate loans from individuals and other 245 5
122,.... Household furnishings and equipment per farm household 25 3
91..... Real stock of demand deposits per farm business household 26 4
9.3..... Aggregate nominal stock of demand defosits 27 4
95.. ... Net change in nominal stock of demand deposits 28 4
9.2 Real stock of time and savings deposits per fanm business household 29 4
94. ..., Aggregate nominal stock of time and savings deposits 30 4
96..... Net change in nominal stock of time and savings deposits 31 4
21..... Stock of crop and livestock inventories on farms 32 2
i O Capital expenditures on nonreal estate assets 33 2
16.1. .. .. Total annual investroent in real estate assets 34 5

* An s after a2 number indicates the equation is part of a simultaneous system.

how the time paths for the exogenous variables were
chosen. Some of the choices may be arbitrary. Some
were chosen by use of a linear or curvilinear trend cqua-
tion. Note that any of the following assumptions can
easily be changed and incorporated into the simulation
madel, -

Gavernment  payments; Government payments to
farmers increased substantially during the 1960%. In
1970 the mujority of payments were under the feed
grain, wheat, and cotton programs. The Agricaltural Act
of 1970, which controls these programs, expires on De-
cember 31, 1973, 1t is therefore assumed that Government
payments in 1971-73 will equal the level of payments
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in 1971. It is further assumed that Government payments
from 1974 through 1980 will be reduced to 75 percent
of their 1971 level.

Index of farm production and output (lgyr): The
index of farm production and output has shown a con-
sistent upward trend over time. Equation (8.1} is a
semilog trend equation for this variable: '™

*ltems in parentheses below regrcssio;ft cocfficients are stand-
ard errors with *** indicating significance st the 1-percent level.
Time is measured as 1900 = 0, 1901 = 1, ..., 1970 = 79, ete.
The numbering scheme for equations in this section does not re-
Jate to the numbering scheme in table 1.




{8.1) LOG Igyy = 1.5674 + 0.0075095 TIME
(0.00023)%**

Period of fit: 1949-69
R?=0983 DW=225

This equation is used to project the index of farm pro-
duction and output to 1980. The increasing rate of
growth in output is consislent with the assumed cutback
m Government sepport programs,

Index of the volume of marketing and home consump-
tion (lypyc): One would expect a very close celationship
between kgyp and lyyyie. A semilog trend Tor Lypgyic is
reperied in equation (8.2):

Period of fit: 1949-69
R? =0.980 D.W=1.96

As expected, the resulls of (8.1} and (8.2) indicate that
the volume of outpul and marketings will increase in
ronghly the same proportion over time.

Index of prices recefved: Writing in 1970, Culver and
Chai (4, p. 66) state: “Atthough prices received by farmers
for all farm products are not expected 1o rise in the next
few years, they may show a slight upward trend by 1980.
Nevertheless, the increase may be somewhat less than
the projected increase in general price levels.” More re-
cent evidence, however, indicates that prices received
have risen substantially in the last 2 years. [t is assumed
here that the index of prices received by farmers will in-
crease by 2 percemt cach year.

Implicit GNP price deflator: Culver and Chai (4, p. 62)
state: “General price increases are assumed to slow grad-
ually in the next few years to around 2 percent per year,
then remain at about 2 percent per year for the rest of the
decade.” Again, more recent evidence suggests a higher
rate ol price increases, Therefore it is assumed here that
the implicit GNP price deflator will increase 3 percent
per year to 1980,

Index of prices paid: The index of prices paid by
farmers has increased steadily over time. A continued
rise is expected. The rise in the index is assumed to match
the increase in the implicit GNP price deflator,

Land in farms: Land in farms increased from 1949 to
1953, but has declined since then. It is assumed here that

land in farms will decline by 5 million acres per year. This
implies a decline of land in farms from 1.118 billion acres
in 1969 to 1.063 hillion in 1980, a decline of about 5.5
percent. This eate of declipe is roughly comparable to
that expericntced in 1949-69.

Average hourly wage rate of nonsupervisory employees
on nonagricultural payrolls: Wage rates in the nonfarm
seetor have increased rapidly over time. This trend is as-
sumed to continue. Over time, rezl income has also in-
ereased. Therelore, it is assumed here that wage rates will
increase 3 percent per year to match the growth in the
implicit GNP price deflator, plus an additional 2 percent
per year io reflecl growth in real income. This implies a
5 percent growth in wages per year, compared with a
growth rate of roughly 4 percent since 1949,

Wage rates paid hired farm laborers: Projected increas-
ing wage rates in the nonfarm sector are consistent with
an assumed increasing wage rate in the farm sector. The
wage rale paid hired faem laborers as a percentage of the
wage rate in the nonfarm sector has increased in recent
years, and this trend is expected Lo continue. Thereflore
wage rates paid hired furm laborers are assumed to in-
crease [rom 43 percent of nonfarm wage rates in 1971
to 52 percent in 1980. This gives a projected farm wage
rale of $2.76 per hour in 1980. A later seetion explores
agricultural wage rates in mare detail.

Interest rates: Nine different interest rates or rates of
return arc treated as exogenous in the simulation model.
These include the interest rates on (1) time deposits,
(2) new money loaned by Federal land banks, (3) Aaa
bonds, (4) industrial bouds, (5) 4-to-6-month prime com-
mercial paper, (6) demand deposits, (7) marketable
bonds, (8) equitics, and (9) FICB debentures. Clearly
these rates are interrelated, some more than others. No
attempt was made here to fit a lerm structure for interest
rates. There has been a rather strong linear trend on all of
the rates indicated. However, most short-run projections
of interest rates indicate a leveling off -or slight decline
in the near future. Therefore, it is assomed hete that all
intcrest rates will be at their 1967-70 average level for
the projections made to 1980,

Total hours of labor used in agriculture: A straight
linear Lrend on total hours of labor used in agriculture
would imply a zero labor requirement in agriculture by
1981. Clearly this is unreasonable. Thercfore, it is as-
sumed here that total hours of Jabor used will decline by
4 percent each year from the previous year’s total. This
implies a curvilinear trend downward in total labor used
in farming, but 2 trend that will never go to zero. The 4
percent annual decline from the previous year’s total is
slightly lower than the rate of decline experienced during
the 1960s. Projected in this manner, tolal hours of labor
used in farming would decline from 6,527 million hours
in 1970 to 4,338 million hours in 1980.

Total hours of hired labor: Hired labor as a percentage
of total labor used in farming increased during the 1950%.
However, during the 1960%, hired labor constituted
roughly 33 percent of the total labor used in agriculture.




This relationship is used here to project hired fabor usage
to 1980. Under this assumption, hired labor usage declines
to an estimated 1,445 million hours in 1980,

Number of forms: The nuinber of Furms in the United
States has decreased substantially since 1935, Further
declines are cxpected. During the 1950°s and carly 19607,
farm numbers declined each year by over 3 perceat of
the previous year’s total. During the late 19607, the
amual rate of decline slowed to 3 percent or under,
according lo estimates. It is assumed here that the annual
rate ol decline in farm numbers from the previous year’s
total will be 3 pereentin 1972 and 2.2 percent by 1980.
This procedure implies 2.27 million furms in 1980. Un-
like a linear trend, the number of farms estimated in this
manner will never reach zero.

Farm population: Farm population declined {rom over
24 miltion in 1949 to just over L0 million in 1969, This
decline resulted not only from a substantial decline in
the number of farm houscholds, but also from a decline
in the aumber of persons per houschold. From 1959 to
1969, farm population per farm houschold declined {rom
about 3,95 to 3.47, It is assumesd here that this trend will
continue so that farmn population per farm houschold
will decline 10 3.04 hy 1980. The estimaied number of
farms multiplicd by the estimated farm population per
farm houschold gves an estimated {arm population of
6.90 million in 1980,

Employment rate in the U.JS. economy: The unem-
ployment rate in the U.S. economy did not show a
significant trend either opward or downward during
L949-6Y. [t is assumed here that unemployment will
average 4.5 pereent per year to 1980,

Ratio of debrt to purchase price (RDPP): The ratio of
debuio purchase price Lor farm real estate loans increased
from roughly 55 percent in the early 1950°s to 74 per-
centin March 1969. Because of tight financial conditions,
the ratio dropped to 73 percent in 1970 and 65 pereent
in 1971, A renewed increase is expected, however, due
Lo recent legislation allowing a high ratio of loan to nor-
mal agricultural value by Federal land banks and because
of the expecled continued increase in farm size. It is
assumed that the ratio of debt to purchase price will
increase 4 percentage points in 1972, 3 percentage points
in 1973, 3 pereentage points in 1974, and i percentage
point ecach year thereafter.

Total investment of life insurance companies (TI):
During 194969, the Llotal investments made by life
insurance companies increased at an increasing rate.
Therelore, ivis assumed that investments of lile insurance
companies projected to 1980 will foliow a semilog trend,
as shown in equation (8.3

(8.3) LOG TI = 2.463 + 0.532167 TIME
{0.00207)¥**

Period of fit: 1949-69
KR? = (.880 DW=114

Net change in CCC loans: The net change in CCC loans
outstanding has not shown any significant trends in recent
years. Bul since output is projected Lo expand, it is as-
sumed that CCC loans will increase $0.1 biltion per year.

Net changes in nonreal estate debt fo nonreporfing
creditors: Warren, Evans, and Eitel (34, p. 18) state: “Re-
cent estimates wre that the debt held by nonreporting
lenders is equivalent to 70 percent of the nonreul estate
debt held by reporting lenders.” Therefore, net changes
in nonreal estate debt to nonreporting creditors are pro-
jected at 70 percent of net changes in nonreal estate debt
to commerciul banks and PCA’s. Since the latter two are
endogenously determined, the former are also c¢ndo-
genously determined in projections to 1980,

Net changes in real estate and nonreal estate debt owed
to Farmers Home Administration: The cmphasis on
Farmers Home Administration ioans appears to be shift-
ing lrom loans for the purchase of farm real estate and
nonreal estule assets to items such as rural housing and
community development which encourage rural noniarm
development. With the projected decline in farm numbers,
this trend is expected to continue. Therefore, net changes
in rcal estate loans are projected to deceease $20 million
per year while net changes in nonreal estate debt are pro-
jected al no change.

Toral “other” financial assets: In recent years, “other”
financial asscts of the farm sector have heen roughly
equal to the level of deposits and currency. This relation-
ship is assumed to continue in the future. Currency is
estimated 2s 46 percent of demand deposits since this is
the procedure used in deriving the BSFS estimate.

Loanable funds at country banks: Loanable funds at
country banks increased rapidly during 1949-69. It is
assumed here that loanable funds at country banks will
increase 4.0 percent per year to 1980.

Vaiue of crops stored off farms: The value of crops

-stored off farms represents crops which scrve as collateral

on nonrccourse CCC loans. Since the annual net change
in the stock of CCC debt outstanding was assumed to
increase $0.1 hillion per year, the value of crops stored
off farms is assumed to increase $0.1 billion per year
abso,

Net change in the index of prices paid on real estate
(AMppre): Net changes in the index of prices paid on real
estate are highly correlated with the level of capital ap-
preciation (CA) ol real estate assets. Equation (8.4)
cxpresses the lnear relationship hetween the two.'?

¥This equation should not be viewed as a funrtional relation-

ship. Rather, it rierely measurcs the degtee of the linear relatior-
ship between the Lwo variables,



Since capital appreciation is determined within the model,
equation (8.4) is incorporated into the simufation model
so that lor projection purposes, net changes in the index
of prices paid on real estate are determined by this
cquation:

(84) AIIII,I[{E = 1.385 + 0.8723 CA
(0.0648)%**

Period of fit: 1949-69
RZ=0905 DW=117

Other f{actors besides capital appreciation affect the
change in the index of prices paid on real estate. How-
ever, the relationship appears strong enough that equation
(8.4} can be used for projection purposes.

fritputed return to equity in nonreal estate assets: Im-
puled reburn Lo equily in nonreal estate assets is deter-
mined in the following manner: The level of nonreal
estate debl is subtracted from the crops, livestock, und
machinery inventorics. This figure s multiplied by the
weighted average (equal weights) rates on farm mortgages,
erjuities, and murketable bonds.

Average interest rates on farm real estate loans out-
standing by Insritwtion: Average intercst rates can be
estimated as fotlows: The average interest rates for loans
made or recorded during the yvear and for loans carried
over from earlier years are weighted by the amounts of

such loans to give a weighted average interest rate of all

loans outstanding. The simuelation model, however, does
not give.estimites of loans made or recorded {(which in-
¢ludes new money loaned plus refinanced loans). There-
fore, the procedure used here is Lo estimate the volume
of Toang made or recorded based on historical relation-
ships between thisitem and the stock of debt outstanding
at the start of the year.

The ratio of larm mortguge boans made or recorded Lo
the tevel of debt outstanding varies by fending institution.
The average of this ratio during 1949-69 was 0.260,
0.193, 0.400, and 0.218 for Federal land banks, life
insurance compinies, commercial banks, and individuals
and other, respectively. There was a noticcable down-
ward trend in the ratio for alf institutions from 1965
through 1969, This 15 explained by the fact that inter-
est rates on new loans were substantially above the aver-
age inlerest rale, This faclor would probably be assoeiuted
with some slowdown in both new money loaned and the
refinancing of existing mortgages. Hoswwever, simee interest
rates ave projected to level off at current rates, there
would be a decreasing incentive to hold off on refinane-
ing. A resultunt rise in the ratio is therefore expected.

Based upen the aforementioned factors, the following
assumptions weez made about the ratio ol morlgages
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made or recorded *o debl outstanding: For Federal land
banks, the ratio is projecled Lo increase at the rate of |
percentage point until 1973, a1 which time it will stabi-
lize ul 0.25. For life insurance companies, the ratio is
projected to increase from 0.12 to 0.18 in increments of
0.01, afier which it will remain constant. For commercia
banks, the ratio is expected to move from 0.30 to 0.40
in increments of 0.02 and remain at that level. For
individuals, the ratic iz expected to increase {rom 0.20
to .22 in increments of 0.005 and remain at 0.22 10
1980. Based upon these assumptions, and the endogenous
determination of the interest rate on new loans, one can
estimate the average interest rate by lending institutions
as outlined carlier.

Validation of the Madel

Validation of a model in the striclest sense means to
prove that a model is true. Naylor and Finger (17, p.
-93) point out that “to prove that a model is “true’
implics (1) that we have established a set of criteria {or
differentiating between those models which are ‘true’
and those which are ‘not true’, and (2) that we have the
ability to apply these criteria Lo any model.” In view of
the problems in proving a model to be true or not true,
validation of models has come to rely heavily on the
theory of probability.

Naylor (16, p. 260) outlines two genceral approaches to
mode] verification—verification by forecasting, and his-
torical verification. Verification by forecasting has the
obvious disadvantage of requiring either (1) great lengths
of time before validation can be checked, or (2) the use
of only a part of the sample information available when
construcling the model. Historical verification is ques-
tionable in Lhat to validate the model one typically uses
the sume data from which the model was developed.

A wide variety of tests have been developed [or deter-
mining whether or not the relationships between simu-
lated and actual time paths can be attributed to chance.
Naylor and Finger have outlined eight of these “goodness
of {it” ests. These techniques include Theil’s inequality
coelficient, spectral analysis, factor analysis, Kolmogorov-
Smirnov test, regression analysis, and others. Howrey and
Kelejian (9, pp. 211-212), however, challenge these
methods of validating nonstochastic simulation models.
After comparing the properties of actual and simulated
results, they state that:

...once the classical regression tests concerning
lhe paramelers and the residuals of an econometric
modcl have been carried out, the results of further
tests of the model via comparisons of linear func-
tions of historical and simulated values of the




endogenous variables over the period of cstimalion
contain ho additiongl information concerning the
validity of the model. This means that even if each.
equation is eslimated by a single-equation tech-
nique, the results of simulation experiments yicld
no information concerning the validity of the model
as an inlerrelated system. Morcover, if vbservations
oulside the period of estimation are available, tests
of the model using such information should be
conducled in terms of the known multivariate dis-
tribution theory concerning forecasting and nof in
terms of ad hoc compansons berween historical
and simulated values of the endogenous variables,

Constants and nonestintated quantitivs assumed in th
simulator are of conrse not covered by this gencral con-
clusion. .

The preceding discussion indicates the diversity of
opinion with respect to the topic of validation of com-
puter models. Despite the comments of Howrey andl
Kelejian, it does seem appropriale to somehow cheek the
intemnal consisteney of the model and to obtain a better
fuel for how the simulator performs.

As a method of testing the internal consistency of the
simulation model, the model was run for 1959-09.
Variables generated within the model for time period
t — | woere vsed in generating the estimates in lime
period 1. A detailed comparison of simulated and actual
farm income statesments, balunce sheet statements, and
SAULF statements is presented in the appeadix.

As a method of assessing the overall relationship be-
tween simulated and reported values, the weighted aver-
age absolute percentage errors are reported in table 10
The weighted average abselute percenlage crror is de-
fined here as the summation of the absolute values of
the deviations between reported and simulated values
divided by the summmation of the absolute reported values.

A weighted average seems more appropriate than an
unweighted average because of the nature of some of
the variables, cspecially variables micasured as a net
change. As an example, suppose the reported and simu-
lated values for net changes in farm inventorics are as
follows:

. _ s Perceniage
Year Reported  Simulated  Deviation deviation
1960 500 480 20 4
1901 ~t 5 -6 ~fili}

The unweighted average absolute percentage deviation is
302 percent, or (4 + 600)/2. However, this figure is mis
leading in that the absolute magnitude of the deviation
was less in 1961 than in 1960. The weighted average per-
centige deviation as defined above gives a deviation of

5.2 percent (26/501). When there is litde difference
between pereentage deviations, the weighted und une
weighted averages would be roughly the same. There is
ulsu some tendency for the absolute average percentage
error Lo be approximately equal 1o one minus the R? for
the eguation underiying the cstimate.

As shown in table 10, the simulated level of aet (arm
income had an average absolute error of 2.0 percent lor
the 1l-year period simulated. The highest average error
in the simulated farm income statement was for nel
changes ininventories. The appendix gives an explanation
for this error. Becanse net changes in invenlories ure a
small component of gross farm income, an ¢rror of this
magnitude hus littde impact on the average absolute emror
of estimated gross farm income. For the applications to
be discussed later, the stimulation model is sulliciently
accurate in cstimating components of the farm income
stalement.

Average absolute percentage ervors for components of
the balunce sheet slatement are very low, Real estate
assels, the major asset of the farm sector, were estimated
for an tl-year period with only an average error of 0.9
percent. Tolal asset and liability estimates were off by
an average ol only L7 percent. The largest average
absolute error was 12.7 percent for houschold furnishings
and equipment. Simulation estimates of the stock of
financix} assels and levels of real estate and nonreal estale
debt resulted in approximately a l-percent error. On
balance, it appears that the simulation model generates
aceurale estimales of the farm sector balance sheet.

Table 10 also gives the average absolute percentage
errowfor components of a SAUF statement. Total sources
and uses of (unds had an avcrage absolute error of 5.5
percent for the 11-year period simulated. The simulation
cstimates of aggregate net changes in both real cstale and
nonreal estate debt ure more accurate than the results
for any of the specific lending institutions. Reasons for
this phenomenon are given in the appendix. Net changes
in demand deposits and currency and in ime and savings
deposits have relatively high average absolute percentage
crrors. This cesults from the faet that historically net
changes in these assets have been very minor, and the
cquations used in deriving these cstimates were in tended
primarily Lo estimale the stock of assets rather than the
net change.

While the components of the SAUF stalement may ap-
pear to have a rather high average absolute peccentage
error, net flow figures are being estimated. bn converting
these net flow figures Lo stock values, the percentage
error on slock values is much Tess, as evidenced by results
reported for the balance shect. The results do indicate,
however, that the accuracy of disaggregated fund Nows
is likely to be less Lhan the accuracy of aggregated figures.




Table 10—Average absolule percentage ervors in simulating from 1959 through 1969

Average absolute
pereentage ervor

Item

Farm income statement

Gross farm income
Cash receipts from marketings plus value of produets
consuned directly
Gross rental value of farm dwellings,
Net change in inventories
Govermmenl payments'
Gross farm expenditures
Cash operating expenses plus net reni to nonfarm tandlords
Interest on farm morigage debt

Bepreciation of farm buildings
Depreciation of farm machinery
Accidental damage

MNet farm income

Balance sheet statement

Physical assets:
Real cstate

Houschoid fumishings and equipment
Financial assets
Demand deposits and eurrency
Time and savings deposits
Otlier reported?

Sources-and-uses-of-funds statement

Sources:

Net farm income

Nonfarm income of farm population

Capilal consumption

Net change in farm real estate debt
Federal land banks
Commercial banks
Life insurance companics
Individuals and other

Commercial banks

Nonreporting creditors?

Farmers Home Administration’
Capital appreciation of real estate

See footnote at end of table.




Table 10—~ Average absolute percentage errors in simulating from 1959 through 1969

Continued
Liem Avergge absolute
pertentage crror
Uses:

Cupital expenditures on nonreal estate assets .. . ... ... .... 223
Net change in crop and livestock inventories. . . . . .. .., . ... 50.4
Net change in financlalassets . . ... ... . ... ... ... . ... 238
Bemand depositsand eurreney . ... .. ... L L. 51.7
Thmeand savingsdeposits . .. .. .. ... ... ... ... ... . 225
Otherreported’ . .. ... oL L -e-
Total investment in real estate assets . ... ..., ... ... .. .. 19.9
Proprictor withdrawals . . . _ | F e e e e e e 4.9
Total . o 5.5

Actual values, taken as given, not simuluted.

SIMULATION RESULTS

The preceding sections outlined s model thal can simu-
late three social secounts for the faem seetor, This section
rrports resulls from using the simalation model (1) 1o
make projections Lo 1988, and {2} to determine the
hupaet of selected changes in exogenous variables in the
systems on financial structure of the farm seetor,

Projections of Future Financial Structure

Eeonomists have long recognized the value of pro-
jections in planning, Several sturbies have been specitically
divecled toward projecting some aspects of the future
financiad strueture of the farm sector. Melichar and Dol
(13, p. 13) summarized three projections of the level of
selected furm capital stocks in 1980. These results are
reported o talde 110 The first set of estimates, model
HT, was derived by Meichar based primarily on pro-
jectious for L960-79 published by lleady snd Tweeten
(7} in 1963. The sccond set of projections, model B, was
pubtished by Brake (2) in 1966, with real estate estimates
updated in 1968, The third set of projections, model
HM, is based upon projections made by Heady und
Mayer (6) in 1967, More recently, Melichar {12} has
estimated the level of capital stocks in 1980. Table L}
indicates the diversence in rstimates, mosi of which ean
be attributed te differences in methodological approach
and assumptions conceming lime paths of exogenously
deterruined varighles,

Ther: appears to be a great deal of variation in the
quantilative and theoretical considerations snderlying
these projections. None of the projections explicitly pro-
vitte cither a farm income statement or a SAUF statement
in conjunction with the balanee sheet components, How-
ever, prajection results developed herein are reported in
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terms ol a balunee sheet, a fanm income statement, and a
SAUF statement for 1980, This procedure allows one 1o
examine the relationship among capital stocks and fows,
atthough flows are measured largely as net flows rather
than gross flows. Because of the differences in theoretical
conceptualization and in assumptions concerning future
values of exogenous variables, no sttempt is made here
to explain in detuil the reasons for the differences in
projeetion estimates.

Projection results and their implications

The simulation model was used 1o project capital
stocks and net flows 1o 1980, The simulation run was
started in 1969, the last year of dats upon which the
cquations in the simulation model were developed. While
the simulation model generated a farm income statement,
balance sheel, and sources-and-uses-of-funds statement
for each year, only the values for 1980 are discussed
here.

Table 12 compares the actual farm insome statement
for 1970 and the projected farm income statement for
1980, Gross farm income is projected to be over $83.7
bitlions in 1980, an increase of about $26.9 billion over
1970. This represents an increase of 47.4 percent. Net
farm income is projected to increase from a reported
level of $15.9 billion in 1970 to roughly $17.2 billion
in 1980, an increase of 8.1 percent. The projected in-
crease in gross farm income, coupled with the projected
dectine in number of farms, indicates that average gross
income per {arm will increase from $19,500 in 1970 o
36,872 in 1980,

Both gross and net farm income are strongly influenced
by assumptions concerning the volume of production
and marketings as well as the levels of prices received
and puid. A later seetion describes in more detail the
sensitivity of projection results to the assumplions con-
cerning trends in exogenous variables.




Table E1—Alternalive projections of sclected fann assets in 19807

ltein

Model
HT } B 1 HAM

Vehieles, machinery, and equipment
Livestock and crops

Deposits, eurrency, and savings bonds
Real eslate

Tatal

Vehicles, machinery, and cquipment
Liveslock and crops

Deposits, curreney, and savings bonds
Real estate

Bitiion dollars

4.5 36.4 64.2
34 34.0 3.9
252 15.7 25.2
392.9 2722 288.4

#90.1 358.9 409.7

Pereent of total

L0 i6
9 7 9
4 G 4
76 70 73

100 i 100 100

Adapted from: Melichar and Doll (1), “Capital and Credit Requirements of
Amriealture and Vroposals to Inerease Availability of Bank Credit.” table 3,p 22,

Fable 13 presents @ bulance sheel for the (arm seetor
on January 1, 1970, and a projected balanee shoel as of
Januvary 1, L1980, Real estate assets are projected o total
over 33135 billion by 1980, This compares with projecied
valurs eanging from £393 billion 10 $272 billion as re
ported in table 11, and an actual value of $208 billion
in 1970, Nonreal estate assels are projected to increase
from $74.1 billion in 1970 10 $110.1 biltion in 1980.
Real estate assels were 67.2 pereent of total assets in
1970 and are projected to account for 69.3 percent by
1980. Thus reai estate is projected to account for an in-

creasing propurtion of the assets used in agrienlture.

The value of crops and livestock is projected Lo in-
erease to 342.2 hillion by 1989, The value of machinery
and motor vehicles is projected Lo increase to $57.0 bil-
lion by 1980. Projections of financial assels are not
directly comparable with projections made in carlier
studivs because the linancial assets ineluded in the present
study ar¢ more comprehensive.

The projected levels of real estate and nonreal estate
debl are functionally eeleted to projected income fMows
and asset levels. Real estate debt is projected Lo increase

Table 12—Fam intcore stalements, 1970 and projected 1980

llem

Year

—_—— | Change
1970' | 1980° AnBe

Gross fann income

Cash receipts from muarketings plus valuc of

products consumed directly
Gross rental value of farm dwellings
Net change in inventorics
Government payments
Gross farm expenditures

Cash operating expenses plus net rent to nonfam

landlords
Interest om furm morigage debt

Depreciation of farm buildings
Depreciation of farm machinery
Accidental damage

Net fart income

Miltion doflars
56,806

Percent
43,730 47.4

50,005 76,543  53.1
2858 4401  54.0
226 386 708
3,717 2400 -35.4
40,867 66,502 62,7

29,238
1,717
2,994

45457 555
3,450  1060.9
73908 147.0

1,824 2128  16.7

4855 7759  59.8

239 307 285

15,939 17229 81

*Source: Farm Income Situation, [uly 1971 (30).

I Projected.




from $28.4 billion in 1970 to over $48.5 billion in
1980, an increase of over 70 percent in 10 years. Non-
real estale debt is projected to inereasc from $29.7 bil-
lion in 1970 10 over $71.0 billion in 1980. The impli-
cations of this projection are revealing. From 1960 to
1970, nonrcal estate debt was generally about equal to
real estale debt. Yet is it projected that by 1980 non-
real estate debt will execed real estate debt by $20.0
billion. What ¢xplains this change in the projected mag-
nitude of nonreal estate debt? The explanation lics in
the rather substantial increase in {ann production ex-
penses and machinery purchases, which is not matehed

by increases in cither net farm income or linancial assets.

Thus, large increases in short-term borrowing will be
needed Lo meet current produclion expenses and pur-
chases of nonrcal estate capital Hems.

Proprictors’ equilics are projected to increuse from
£251.5 billion in 1970 to over $334 billion in 1980, an
average annual inerease of over 88 billion. Despite these
substantial increases in equity, the pereentage equity in
all assets is projected to decline from 81.2 percent in
1970 to 73.5 percent in 19840,

Table 14 presents a projected SAUTF statement for the
tarm scctor for 1980, Several of the items in table 14
lave been discussed carliee. Projected nonfarm income
of the Tarm population in 1980 is about 19 percent

Table 13- Balance sheels of the farming seclar, United States,
January 1, 1970, and projected 1980

Hem

Year
1970!

Change
19807 e

Physical asscts:
Real estate

Crops and Hivestock

Machinery and motor vehicles

Heusehold equipment and fumishings
Financial assets

Demand deposits and currency

Time and savings deposits . .. ... 0L

Other reported
Total
Liabilities:

Heal estale debt

Nonreal estate debt
Proprictors equitics

Tatal

Realestale assets. . . . . .. ... .........

Nonreai estate assels.
Crovs and livestock
Machinery and motor vehicles
Household equipment and furnishings
Financial assets:
Demand deposits and currency
Time and savings deposits

Otherreported. . . .. .. ... ... .. ...,

lteal estate debt
Nonreal estate debt
Proptictors’ equitics

Rillion dotlars Percent

208.2 54 515
78.1 110.1 41.0
344 42,2 227
34.1 7.0 67.2

%0 109 13.5
233 29.4 26.2
H.4 7.6 18.8

e 5.5 7.1 291

.4 14.7 28.9
309.6 454.9 47.0

284 48.5 70.8
29.7 719 142.0
251.5 334.5 33.0

309.6 4549 46.9

FPercent of toal assets

67.2 69.3
25.3 24.2
111 9.3
11.1 12.5

3.1 2.4

21 1.7
1.8 1.6
36 3.2

Percent of total liabilities

9.2 10.7
9.6 15.8
g1.2 73.5

' Source: Balance Sheet of the Farming Sector, December 1971 (29).

I Projected.




Table 14—Projected sources and uses of funds for the Tarm sector, 1980

Item Yalue

Millfon dollars

Sources:

Net farm incoine

Noafann income

Capital consumption

MNet change in farn real estate delnt
Federal land banks
Commercial banks
Life insurance companies
Individuals and other
Farmers Home Administration

Net change in farm nonreal estaie debt
Production credit association (+ FICR)
Commercial banks
Nonreporting creditors
Farmers liome Administration

17,229
14,519
9.887
3,857

13,407
63,836

Capital expenditures on nonreal estate assets 10,737
Net change in crop and livestock inventories 386
Netchangein fimancial assels . .. . 0. ... .. 786

Demand deposits and currency
Timne and savings deposits
Other reported

Total investment in real estate assets

Proprivtor withdrawals (calculated residually }

Totat

higher than the Jevel reported for 1970, Per capila non-
faurm income of the farm population, hewever, is pro-
jected to increase from 31,350 in 1970 w over 32,104
in 1980, an increase of roughly 50 percent.
Relationships betwreen aggregate real estate and non-
real estate delit have already been discussed. Table 14
allows one to anafyze projections of debt by lending
institetion. As indiceted in table 11, individuals and
other are projected to remain the dominant souree of
real estate oana. However, life insurunce companics are
projected Lo take a renewed interest in farm mortgage
loans and are expecled Lo provide substantial net in-
creases it 1980, Commereial banks are projected to in-
creuse fxem mortgage loans also. Although not presented
in table 1.4, ooe ran aiso project the fevel of debt out-

gtanding by fending institmtion. The projected January
1, 1980, levels of eeal estate debt outstanding by lending
institution are: Federal Sand banks $11.2 hillion, com-
mereial banks $8.4 billion, life insuranee companies $9.3
billion, Farmers ome Administration $0.3 billion, in-
dividuals and other $19.3 billion, for a total of 348.5
Lillion {table 13).

During 1949-6Y, the annual net increase in nonreal
estate debt owed to commercial banks was larger in
absolute amounts than the increase in debi owed to
production credit associalions. However, PCA’s have
been gaining a targer share of the total market. By 1980,
net increases in nonreal estate debt owed to PCA’s are
projecied Lo be about 30 percent higher than for com-
mercial banks. Total nonreal cstate debt outstanding on
Jamiary 1, 1980, is projected to be: commercial banks
£23 4 billion, PCA’s $16.3 billion, Farmers Home Ad-
ministration $0.8 billion, nonreporting creditors $28.6
billion, and Commodity Credit Corporation $2.8 billion,
for a total of $71.9 billion (table 13).

Capital appreciation is projected to be $13.4 billion
in 1980, Total funds from all sources are projected to be
$63.8 hillion in 1980 compared with an estimated $40.8
billion in 1970. Proprictor withdrawals are expected to
ingrease from about $29.9 billion in 1970 to $36.8 bil-
lion in 1980,

1t is usefud to examine the rates of return to labor and.
cupital used in the farming sector implied by the 1980
projected vulues. Table L5 compares actual rates of




return Tor 1970 and the projected rates ol return for
1980, Fquity in farm read eslule assets is used as the
residnul claimant.

Lnputed labae retarn projected for 1980 is somewhat
higher than the 1970 level {table 15). While the wajse
rate used 1o impute libor returns rose sharply, the Lotal
hours of labor nged in farming declined shurply. Emputed
return to vquily in nonreal estate asseis is projected Lo
deeline, This is primarily the result of norreal estate
debt vxpanding mnch more nupidly than the value of
nonreal estate nssets.

Total imputed return 10 ceal estale assets is projected
to increase slightly over 1970 levels, However, the per-
centage return on real eslade d@ssels is projected to decline

- 'y s . > 20
from 3.98 pereentin 1970 10 2.75 percentin 1980. 9 1n
evalualing e pereent reluen on real estate assels one
should kvep in mind that capital appreciation is not

—————

given in (26} for 1970 is 3.2 percent. The discrepaney between
thal estimale and the one derived here is traceable to the as-
sumplions underiying the derivation of the estimates.

incladed in the caleculations. Tlis explains, at least in
part, why the percentuge return on real eslate assels is
much less than the inlerest rate on farm moryrage loans.

Selected modifications of exogenous variables

The preceding section cutlined simulation results (o u
specific set ol assumiplions concerning time paths of
exogenous variables, Ht is use{ul to explore alternative
assumplions to determine the sensitivity of projection
resulls to lhe underlying assumptions. Theeelore, the
following sections briefly review projection results when
key assumptions ari attered.

Modification A: More favorable parity price ratio. Buse
projection results were developed under the assumplion
that the index of prices paid by Tarmers would increasc
by 3 percent per year white the index of prices received
Ly farmers would inercase 2 percent per year, This im-
plivs a declining pueity ratio over lime. It is useful to
explore the situation in which there is a more [avorable
relationship between prices received and prices paid. For
maodilication A, it is assumed that the index ol prices
reecived and the index of prices paid will hoth increase

Table 15—Relurns to assets and labor used in the Carm seclor, 1970 apd projected 1980

[tem 1970 | 1980
Nel Tarm income:
1. Netiacm income (millen dollars} . .. .. oo o oo o 15,939 17,229
Impirted cetwren Lo labor:
2, Total heurs of operator and Femily lubor (million} . . . . .. 4,366 2,803
3. Wage rate paid hired farm laborers (dollarsfhour). . . .. .. 1,42 2,76
1, lLinputed return 1o labor (million dottars) . .. . ... .. .. 6,200 7,984
4
linputed return to equity in nonreal eslale assels:
5. Nonrcal estate assets{milliondollarsy . . ... . ... .. ., 78,100 110,130
6. Nonreal estate debt (million dollarsy . .. .. 0. ... 29,700 71,900
7. Equity in nonreal estate asscts {million Jollars)® . . ... .. 48,400 38,230
8. Return on nonreal eslate assels (pereent)’ ., L o000 L 5.33 4,95
9, Impuled reteen o equity in nonreal estate assets
(milliondollars)® . . . o i e e 2,580 1,802
Residual relurn to equity in real estate assets:
10, Farm real vstate assets {million doblars). .. - . .. .. ..o 208,200 315,380
V1. Farm real estate debt (miltion dollars) . .. .. .. ... ... 28,400 48,470
12, Equity in farm real estate assels (million dollarsy® . .. .., 179,800 266,910
13. Residual relurn to farm real estale assets (million dollars)? | 7,159 7,353
Percent return lo cquity in real estate agsets:
I4, Pereent return o equity in real estale assels (pereent)® L .. 3.98 2.75

'Line 2 multiplied by line 3.

Mpeludes stock of nourceourse Yoans cuistanding Lo the Commodity Credit Corporution.

2ane 5 minns line 6.

W pighted average interest rale (cqual weights) o farm morigages, #guitics, and marketable

bonds.
1ine Tinedtiplied by Yine 8,
ELine 10 minus line 13,
TLine 1anious fine dand line 9,
*Line 13 divided by line 12,



http:1I,;~.tl

Table 16—Alternative projected farm income statements to 1980

[tem

Gross farm income

Cash reecipts from marketings plus the vaiue of products

consumed direetly
Gross rental value of farm dwellings
Net change in inventorics
Government payments
Gross farm expenditures

Cash operating expenses plus net rent to nonfurm landlords., . |

Interest on farm mortgage deld

XS L i e e e e e e e e

Depreciation of farm buildings
Depreciation of farm machinery
Accidental damage

MNet Farm inconte

Bise Modification

projection A B

Million doliars

83,730 83,730 77,861
76,513 76,543 70,906
4,401 4,401 4,401
386 386 154
2,400 2,400 2,400
66,502 63,256 60,562
45,457 41,224 39,386
3,450 3,544 3,501
7,398 7897 7,473
2128 2,128 2,095
7,759 8,147 7,799
307 316 154

17,229 20,473 17,299

by 2 compounded 2 peecent per vear, This implies a
constinl parity ratio over time. All vlbher assumptions
are identical 1o those used in the buase projection. Pro-
jeetion resuits for modificsdion A are given i tables 10
through 18,

Under modifiestion A, projected net farm income in
1980 was 320.5 billion, 188 pereent higher than the
base projection. All categories of physical assets were
higher under modification A than under the base pro-
jections, Financiaf nssets declined. Real estate debt was
somewhat higher, while nonreal estate debt dropped by
over 32 million. Proprictoss’ vquities were 310,01 billion
higher. Nonfarm income under modification A was
much lower than under the base projection. This ndi-
cates that farm and noafarm sourees of income are, at
least to some degree, substitute sourees of income for
farm aperators. Tolal fands from all seurces were roughly
4.3 pereent higher for modification A compared with

the base projection, In summary, changes in the parity

ratio are likely Lo affect almoest all capital stock and {low
items.,

Modification B: Lower levels of inflation. Base pro-
jretions were developed with the GNP price dellator and
the index of prices paid by farmers increasing 3 percent
per year, while the index of prices received by farmers
wits assumed ta be inereasing 2 pereent per year. s
wseful lo examine the sitnation in wiick mflation is as-
sunied 1o Be fower, For modifiention B it is assumed thal
the index of prices patd by farmers and the (NP price
dellator will fncreage at the rale of 1.5 pereent com-
pounded annually. The index of prices received by
farmers I assemed 1o grow at the rate of 1 pereent

H

compounded annnally. = This medification implics a

rate of inflation onc-hall as fast as that assumed in the
busv projection,

Under modification B, gross furm income is projected
o be $77.9 hillion in 1980, $5.8 billion lower than the
base projection. Net farm income is just slightly higher
than the base prejection. Thus from an income stund-
point, farm operators arc not likely to derive any sub-
stantial benefits from a lower level of indlation in both
prices received and prices paid.

Asaresult of the assnmed lower level of inflution, total
assels of the farm sector projected for 1980 are virtually
unaffected. However, the distribution of these assels
wmong categories is affecled, Real cstate assets are esti-
mated 1o be $3.8 billion higher under modification B
than under the base projection. Moureal estate assets are
projected Lo be $2.3 billion tower, This results from the
lact that grop and livestock inventories are valued lower
Decause of the assumed lower prices. Financial assets are

* Since lie price reccived for Farm preduction is affected by
the level of income, population, production, and otfier variables,
some adjusiment of elher exogenous varizbles is necded to re.
fleet a drop in prices received. Following the work of Penson
(18) it is assumed here that the clasticity of demand for farm
products with respeet lo income is §.25 and thal the clasticity
of demand with respect to other prices is 8.05. [t is further as-
sumed thal income and prices of other products grow 2t the
same rale os the GNP price deflator, Tins, roughly 30 prreent of
the decline in the growth of the index of prices recvived from 2
percent 1o ! percent is accounted for by a slower growth in
income and prices of other products. The remaining portion of
the dechine is asccounied for by an assumed higher level of
nrarketings, which results in lower prices. Adjustmenis to quandi-
ties markeled were made under the assumption that the price
elasticity of demand is -0.36.



http:anllually.21

Table 17—-Alternative projected balance sheet statements to 1980

Rase Modification
Item L
projection A B
Biflion dotlars
Physical assets:
Realestate . . .. .. ... ... .......... 3154 3214 319.2
Nonrealestate . . ... .. ... .........,. 1101 113.8 107.8
Cropsand livestock . . . . ... ... ..... 42.2 42.2 39.5
Machinery and motor vehicles. . . . . .. ... 37.0 59.9 573
Houschold equipment and furnishings . . . . . 10.9 1.6 11.0
Financial assets:
Demand deposits and eurrency . ... ... ... 7.6 7.3 7.1
Time and savings deposits .. ... ... ..... 7.1 7.0 6.8
Otherreported. . .. .. oL .. ... .. 14,7 14.3 14.0
Total ..o .. 154.9 463.48 454.9
Liabilities:
Realestatedebt . . . .. ... ... .. ...... 48.5 49.4 49.0
Nonrealestatedebt . . . .., ... ... ..... 71.9 69.8 689
Proprietors’ equities, . . . . ..., . _.,.... 334.5 344.6 337.0
Total . ... ... ... . L 454.9 463.8 454.9
Table 18— Alternative projected sources-and-uses-of funds statements to 1980
Base Modification
ltem L
projection A B
Million dollars
Bources:
Nelfarmincome . . . .. .. .. ... . i an e 17,229 20,473 17,299
Nonfarm Income . . .. .. i e e r e e 14,519 12,810 14,620
Capital consumption . . . . ... .. ... oL 9887 10,275 9.893
Nel change in farm real estatedeb . L L. oo 0oL, 2957 3,160 3,056
Federafland banka _ . . . ., .. . ... oL .. 608 702 662
Commercial banks, . . . . .. ... ... .. ... ... ... 647 652 640
Life insurance companies . .. ... ... oL e 725 781 753
individualsandother. . ... ... ... ... ... . L. 997 1,048 1,017
Farmers Home Administration . . . ... .. ... ... .. —20 —20 —20
Nel ehange in farmvonreal estate debl. . . . L oL 5836 5,462 5271
Production credil assogiabions. . . .. ..« - v o o vt ot .. 1,945 1,934 1,896
Commereisd banks . ... ... ... ... ... ... ... ... 1,487 1,279 1,204
Nonreportingereditors., . ., ... ... .. ... ... ... 2,403 2,249 2,171
Farmers Home Administration . . . ... .. .. .. ... .. g 0 0
Capital appreciation of farmreatestade., . . . . . .. .. ... .. 13,407 14,331 13,869
Total . . ..o e e e e 63.836 66,512 64,010
Uses:
Capilal expenditures on nonreal estate asscls . .. ... ... .. 10,737 11,627 10,717
Net change in crop and livestock inventories. . . . ... ... .. 386 386 154
Net change in financial assets . . . ... ... ..o ... 786 726 720
Demand depositsand currency . .. .. L. L. L. .- 177 143 132
Time and savingsdeposits . . ... ... L oL 216 220 22¢
Otherreportedt . . .. ... it i 393 363 360
Total investment tn real estaleassels , ., . . . . ..o .. .. 15,169 16,093 15,527
Proprictor withdeawals . . . .., . ... ... Lo L. 36,758 37.679 36,80
Tolal . . . e e e - 63,836 66,512 64,010




projecled to e $1.5 billion lower under modification B
than [or the base projection,

Real estate debt increased stightly as a result of the
lower level of inflation. Nonreal estate debt, however,
dropped by an estimated $3.0 billion. Proprictor equities
rose by an estimated $2.5 billion. Thus, in terms of net
worth, farm operators are likely to bhenefit from lower
levels of inflution in both prices received and paid. As
shown in table 17, sources and uses of funds change onty
slightly as a result of modification B.

Appraisal of Selected Public Policies and Programs

Alterations in reserve requirements for commercial banks

Fram 1959 through 1969, the reserve requirements
placed upon contry bank demand deposits ranged from
a low of I percent to a high of 13 percent. Over the
same  period, the resceve requirements on time and
suvings deposits ranged from a low of 4 pereent to a high
of 6 pereent. "The Federal Reserve Board controls re-
serve requirements within legal maximum and minimum

limits set by Congress,
Recently, the President’s Commission on Financial
Structure and Regulation (22, p. 1) was asked to “review

and sludy the stmcture, operation, and regulation of the
private financial institutions in the United Stales, for the
purpose of formulating recommendations that would
improve the funclioning of the private financial system.”
Proposals for vliminating reserve requirements over time
were ineluded in the recommendations of the commilles.
To test what impucl lower reserve requirements would
have on Turme loans by commercial banks, it was decided
to simulate the 1959-69 period using the fegal minimum
FESCIVe requirements,

The assumed casing of reserve requirements resulled in
an inerease in both real estute and nonceal estate debt
owed Lo commereial banks {tabie 19). Hlowever, the in-
creases are ol great. Net changes in real eslate debt
arc estimated to be $136 million greater over an L-year
period under the fegal minimum reserve requirements
than vnder the actual reserve requirements. This repre-
sents roughdy o 2-percent increase. Nonreak estate delu
was affected even Jess. Nowreal estate debl was estimated
to be onty 38 million higher under legal minimum reserve
requirements than under the actual reserve requirements.
Thus, lowering of reserve requirements is not expected
to substantially alter the observed net changes in real
estate und nonreal estate farm debt.

The above results probably reflect only a partial ad-
justment 1o changes in reserve requirements. The lower
ing of reserve requirements would probably lcad to a
greaier voline of money in circulation, This i turn
conld tead 10 a higher level of inflation. As a result,

as

both prices received and prices paid by farmers could be
altered, [f one knew the degree to which alierations in
ruserve requirements alfeeted prices received and paid by
farmers, then a more comprehensive analysis could be
undertaken with the model as currently structured,

Minimum wage laws for all hired farm laborars

Proposals for minimum wage laws o be applicd Lo all
hired farn luborers have generated much public debate.
For this reason, it was decided to simulate a situation in
which a minimuam wage taw for hired farm laborers was
assumed. The purpose is to determine the impacts such
legislation might have on financial structure in the farm
sector. However, this simulation also implies changes in
underemployment in agriculture and carnings of hired
laborers.

Tyrchniewicz and Schuh (25) developed a simultancous
system of cquations with which 15 estimate supply and
demand equations for hired Caem labor, wnpaid family
lubor, and operator labor. They estimated the short- and
long-run price clasticilics of demand lor hired farm labor
to be =0.26 and ~0.49 respectively. For simulation pur-
poses, an elasticity of demand for hiced farm labor of
—0.30 is assumed here. Tyrchniewivz and Schub also
estimated the substitution elasticity of hired labor for
operator and family labor. They found that a 1-percent
increase in hired farm lubor would reduce operator labor
by 0.2 pereent. Thus an elasticity of substitution of
hired labor for operator labor of —0.20 is used here.

It is assumed here that a law was in effect from 1959
through 1969 to reguire a minimum wage rate for afl
hired farm laborers of $1 per hour in 1959, with raiscs
to $1.15, $1.25, $1.40, and $1.60 per hour in 1961,
1963, 1967, and 1968 respectively. These rales reflect
the actual minimum wage rates for nonagricultural
workers. Table 20 prescuts the estimated impacts this
legislation wonld have on tolal usage of operator and
family labor und of hired labor, and the cost of hired
tzbor, Total hours of operator and family labor are esti-
mated to increase slightly above their actual levels, while
hours of hired labor are estimated to decline. Total
hours of labor used in agriculture are estimated to de-
cline, suggesting that the minimum wage legislation would
probably result in higher levels of capital-labor substitu-
Lion.

Bused upon the estimated alterations in hours of hired
labar, hours of vperator and family labor, and the cost
of hired labor, one can determine the impact of minimum
wage legislation on financial stricture of the farm scctor.
The simulation program was modified to reflect the
above changes and the 1959-69 period was simulated.
Results of these simulations are presented below,
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Table 19~Simulated net changes in real cstate and nonreil estate debt owed io comimercial banks under
actual and legal minimum reserve requirements, 1959-69

‘ . ) Simulated under assumed reserve Simulated under actual reserve
Reserve requirements . .
requiremeénts requirements
Year and d . Time and savings
Demand deposits deposits Net change in Net change in Net change in Net change in
- redl estate debt nonreal estate debt real estate debt norireal estate debt
Actual | Assumed Actual | Assumed
Pet. Pet. Pet, Pct. Mil, dol. Mil, dol. Mil. dol. Mil. dol.
1959 .. .. 110 7.0 5.0 3.0 61.73 593.38 54.01 591.86
1960 .. .. 11.0 7.0 5.0 3.0 111.44 531.66 103.46 531.50
1961 .. .. 12.0 7.0 5.0 3.0 157.69 511.85 147.51 511.25
1962 .. .. 12.0 7.0 4.0 3.0 214.13 609.16 204.78 609.09
1963 . ... 12.0 7.0 4.0 3.0 259.04 636.05 . 249.32 635.68
1964 .. .. 12.0 7.0 4.0 3.0 275.30 402.97 264.72 402.46
1965 . ... 12.0 7.0 4.0 3.0 329.48 842.48 318.21 841.95
1966 ... .. 12.0 7.0 . 5.0 3.0 299.57 810.46 285.83 809.54
1967 ... .. 12.0 7.0 6.0 3.0 303.01 660.04 285.68 658.83
1968 . ... 12.5 7.0 6.0 3.0 333.89 920.9¢ 313.61 919,79
1969 ., ... 12.0 7.0 6.0 3.0 271.01 1,093.19 249.24 1,092,20
Totd .. . e v e --- 2,616.29 7,612.23 2,476.37 7,604.15

! Reserve requirements are for country banks, Assumed reserve tequiremerits represent the legal minimum reserve requirement that the Federal
Reserve Board could have required by law. Effective November 9, 1972, Federal Reserve regulation D was altered o that reserve requirements-are
based on a member bank’s net demand deposits; not.on its geographic location, Thus the classification “county banks” no longer exists. In addition,
reserve requirements on demand deposits were lowered for banks with under $100 million in net demand deposits. Thus, as of December 31,1972,
most banks which were formerly classified as county banks had reserve requirements on demand deposits lower than the ones actually in effect from
1959 through 1969. However, for all banks the reserve requirements on demand deposits as of December 31, 1972, were still higher than the assumed
legal minimum of 7 percent used above.
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Table 20—Actual and assumed wage rates and hours of laber used in agriculture, 195969

Man-hours of farm
tabor hired

Cash wage ratc per hour
for hired farm laborers

Man-hours of opera-
tor and family farm

Total hours of lubor
used in sgriculture Assumed increase in

labor hired labor expense

Assumed legal

L Assumed'
minimuem

Aclual Actual

Acluad

Assumed® | Actual | Assumed

Doilars Doliars

0.80 1.00
0.82 1.00

0.43 LG
0.86 L5
0h.88 1.25
0.90 1.25
1965 ... | 0.5 1.25

1966 ... | LO3 1.25
1967 ... | 112 1.40
1968 ... | 121 1.60
1969 ... | 1.33 1.60

Million

3,209
3,173
3,196
3,071
3,023
2,891
2 686

2,504
2,205
2,264
2,160

Million

2,968
2,964
2 827
2 761
2 642
2554
2,432
2,344
2,123
2,045
2,028

1959 ...
1960 . ..
1961 . ..
1962 . ..
1963 ...
1964 . .,

Miltion

7,092
6,622

6,204
5,908
5,041
5,303
5,089

4,877
4974
4,741
4,535

Million

7,108
6,709

6,347
6,027
5,739
5,427
5,185

4,939
5,049
4,833
4,599

Million

10,301
9,795
9 400
8,979
8,664
8,194
7,775

7,381
7,269
7,005
6.695

Miliion Million doliars

10,166 401
9,673 362

9,174 598
8,788 534
8,381 643
7,981 591
7.617 488

7,283 351
7172 402
6,878 533
6,627 372

' Based upon an cstimalted price elasticity of demand for hired farm labor of -0.30.

I Rused upon an estimaled clasticity of substilution of —0.20.

Total net [arm income of the (arm seetor for the 11-
year prried simulated was estimaled to be $8.76 billion
Yower than that simulated under actual wage rates (table
21}, Whuat actions would farmers have taken to offsct
this deciine in net farm income? Firsl, it is estimated that
nonlarm income of the larm population would have been

$2.92 hillion higher. This results trom Lhe fact that hourly
earnings in the nonfarm seetor would improve relative Lo

operator labor returns in agriculture. This provides a
greater incenlive to work part time al nonfarm ocenpa-
tions. However, the subslitution of nonfarm income for
nel Larm income compensates for only 33.3 percent of
the decline in net {arm income. Fartn operaturs would
also respond o the deelive in act farm income by in-
creasing their level of debt. As shown in table 21, the en-
aetment of minimum wage legislation is estimated to

cause o slight reduction in read estate debt and a sub-
slantial increase in nonreal estate debt. The increase in
nonreul estate debt can be used to support increased
usc of laborsaving technology. The stack of machinery is
estimated to be $3.37 billion higher under the assumed
minimum wage rates. Total debt outstanding is estimated
to increase by $3.33 billion, or 39.2 percent of the de-
cling in pet farm income. Reductions in proprictor con-
sumption also result from the decrcase in net farm in-
come. Proprictor wilhdrawals are estimated to decline by
35.53 hillien {table 21). Because 2 decline in proprietor
withdrawals and an increase in nonfarm incomc offset
the decline in net farm income, proprictors’ equitics are
estimated Lo be only $0.58 million lower under mini-
mum wage rates.

In summary, the major cffects of minimum wage

Table 21-8elected simulated values under actual wage rates and wage rates controlled by minimum wage laws, 1959-69

ltem

Actual wage raies Minimum wage rate laws

‘Fotal net fann income, 1959 through 1969

Total nonfarn income, 1959 through 1969

Total nel change in real estate debt, 1959 through 1909

Total nel change in tonreat estate debt, 1959 through 1969,
excluding CCC loans

Farm real gstate debt outstanding, Janoary 1, 1970

Nonreal estate farm debt putstanding, fasnvary 1, 1970

Vaiue of farm machinery and equipment, January 1, 1970

Proprictors’ cquitics, January 1, 1970

Proprictars” withdrawals, 1959 through 196¢

Rillion doilars




Legizlativn for the farm sector are to lower consumption
of farm operators and their families, reduce the man-
hours of hired Tarm labor and increase the man-hours of
operatur atnd lamily labor used in agriculture, increase
nonteal eztite debt relative to real estate debt, encourage
more non e work by farm operators and their (amilies,
and finally to inerease hired fabor ¢arnings from employ-
ment in agriculture. Clearly, farm operators are likely to
oppose minimum wage legislation, while farm labor
groaps are likely to favor it

Other Potentials for the Modei

A preceding section used a given sel of assumptions
about time paths of cxogeneous variables to gencrate a
projected farm income statement, balance sheet, and
SAUF statement to 1980. A useful addition to this type
of analysis is to vary the assumplions which govern the
time path of exogenous variables. This aliows one to more
accurately determine the sensitivity of projected results
to the underlying assumplions. While several modifica-
tions to Lime paths of exogenous variables were presented,
there is almost an unlimited number of additional modi.
fications which could be tested.

The counterlactual simulations presented earlier were
chosen to indicate the versatility of the simutation model
as well as 1o provide information on questions believed
to be of importance. The question of minimum wuge
faws dealt with i broad gencral question, while reductions
in reserve requirements on demand and time deposits at
country banks dealt with rather specific questions about
the rules under which one financial inlermediary operates.
One could investigate a host of other counterfactual
simulations. Included in this set of questions are: What
would be the impact on {inancial structure in the farm
sector of {a) a zero level ol capital appreciation of farm
real estate asscts, (b) a conslantl percentage uncmploy-
ment level, (¢) alterations in the relationships between
farm and nonfarm scetor interest rates, {d) alternative
levels of nonfarm wage rates, (e) alteration of the level
of deposits at counlry banks, () alteration of the supply
of funds from [ife insurance companies, and (g) attain-
ment of parity prices through the control of technological
innovation and adoption? While time and space do not
allow one to consider these questions here, the array of
questions does indicate potential areas of applications of
the model.

LIMITATIONS OF THE MODEL

The results presented hecein are conditioned by the
undertying structure of the model. A number of

limitations are attached to the model becanse of back of
data and because of the conceptual framework employed.
Data limitations alfect both the level of aggregation
and the functional form of specific equations. Data
availability influences the level of aggregation for both
transuction (row) and lransactor (column) entries of the
social accounts included in the model. Transaction entries
of the SAUF statement are, {or the most part, on a net
basis. The use of these net figures disguises the inclusion
of certain items. Tor example, gilts and inheritances are
not explicitly listed as a source of [unds in the SAUF
statement. Yet they are implicitly included because et
changes in holdings of physical and/or financial assets
resulting from gifts and inheritances are included. While
nol explicitly listed, cash sales of assets are also included
on a net basis. For the simulation model constructed
here, transactor entries of the farm income statement,
balance shect, and SAUF ‘statement are limited to U.S,
aggregaies. Thus the inodel cannot be used for interreg-
ional questions or comparisons of financial structure,
Besides the level of aggregation, the form of specific
equalions is also affected by data availability, As men-
tioned in earlier sections, there is frequently a problem
in thal a theoretical determinant of a dependent variable
may not be adequately measured by existing data series.

‘Several examples can be cited. Changes over time in non-

farm income of the [arm population are likely to be in-
fluenced by changes in level of education. Data series are
not adequate to measure this variable. Changes in the
demand lor real estate and nonreal estate debt are likely
to be influenced by changes in liquidity preferences of
borrowers. Again, no dalta series adequately measures this
determinant of borrowing.

In several cases, the functional form of the equation
is affected by lack of data. Conceptually, one would like
to fit a simultaneous system of equations for all institu-
lions supplying farm real estate loans. Statistically, this is
not now possible because of inadequate data on interest
rates on new loans. One would also like to fit a simul-
taneous system of equations for institutional and non-
institutional sources ol nonreal estate credit. Again, in-
adequacy of data prevents such analysis,

There are also several limitations which result from the
conceptual framework cmployed in constructing the
model. The model as currently structured cannot be
used bo measure investmenl on a cost basis. Rather, it
measures net investment as the change in market value
of assets. For some purposes, a cost basis of measuring
investment is superior to the market value basis.

The model does not account for potential simultaneity
in the demand for assets and liabilities. Rather; the
equations are struclured so that the demand for debt
is determined by, among other things, the returns




generited by the ussels. The demund (or ussets is deter-
mined by, smong other things, the cost of borrowing,
To ivclude a simultancous determination of demand tor
assets dnd liabililies, the equations would need to be
structured so thal the demand [or debt is determined by,
amang other things, the demand for asscts while the
demand for assets would simultancously depend upon
the demand lor debl.

Finally, the model takes as given the demand for and
price of larm products. A wseful addition would be to
explicitly estimuate a consumer demand equation. This
would allow one to trace impacts ol changes in consemer
demund on farm Ainancial stracture.
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APPENDIX

Valdalion of a simulation model in the strictest sense
is not possibie. YeLit is useful o determine the degree of
aceurary of model eslimates compared with a known
historival series. For this purpose, the model was run
for an | Eyvar period, 1939-69. Vuriables generated
withinn the model for time period 1 — 1 were used in
generating the eslimales in time period L Simulated farm
income stalements, balance sheet slutementy, and SAUT
statements are presenied in dables A-1 through A-3
respectively, Deviations belween reported and simulaied
atues are also presented, I the recursive nature of the
mudlel results in “compounding erroms™ one would ex-
pect the deviations to grow over time and signs on
deviations u be the sanse year afler vear.

The deviations for gross Turm income and cash receipls
from marketings plus the value of producty consumed
dircetly do not trensl either vpward or downward {table
A1) Likewise, devinlions between reported and sipu-
lated values of gross remtal value of Taem dwellings wid
net clunges ininventories do not fellow a trend, although
the errur for estimaled net ebanges i invenlorivs is quite

substantiul, done of the iters included uniler gross farm

expenditures, with the exception of depreciation of
baildings anid machinery, display a teemd in the deviation
betwern reported and stmuolated values,

The estimaled depreciation of buildings was oo high
from 1960 through 1907, and too low therealtes, This
restll ¢an be attribuled 10 the method of Oht:lining the
estimate for the totat value of buildings. Total vatue of
huildings at the vnd of Lhe period was defined as the
value of Tuilidings at the start of the period, plos capital
improvements and rejaing, minug depreciation. Thus an
error in the vstimated Lotal vatue of buildings in the first
peetad can be reflected in estimated depreciation for the
gecond year, The magnitude of the deviation between
reported and simuleted values for buililing deprecialion
i3, however, not yreal, The same genesal comments apply
Lo deprevintion of Tarm schinery,

Fstimated net Torny income i derved from al! other
vstimaled values, Therefore, errors in other estimates will
be ceflected in the estimates ol net fuem ineome. The
fargest erroc in the simulated valoe of nel Tarns income
occurred in 19606 when estimated net farm income was
ronghly L8 perecat higher Ui the reporcled valoe, There
appears Lo be a temdeney for the simulated value of nel
fsrm ncome o overslate the aclual value, On averaee,
however, ximatated vaiues were only ahout 4.2 pereent
above reported values,

On Balanee, it appears that the simulation medel rives
a realistc portrayal of the reporled Tarm income state-
ment. While the model is recnrsively updated, there does

+1

nol appear to be a growing magnitude of error for any of
the items simulated, except depreciation. Both gross in-
rome and net farm income, which appear in other cqua-
tions in the model, have relatively low average absolute
pereentage eerors. Fherefore, cerors in estimaling the
farm ncome statement are not expected to dead to sub-
stanbiul errors in Lthe remainder of the model,

The halance sheet Tor the farming sector (table A-2)
reveals o very low deviation between eeporled and simu-
luted values. This is not unexpected, since equations esti-
mating stork values typically givee a better statistical fit
than equalions measuring net changes in stocks. Esti-
mated stecks of Minancial assels were never off by more
than $0.2 hillion from reported levels, Eslimated stocks
of farm real estate assets were never off from reported
levels by nmoee than 3 peecent and aftee 1 years were
identival with reported levels,

The largest errors came in the estimales of nonreal
oslate assets, particularly crop and Livestock inventories.
Estimated erop and livestock inventories were higher than
reported Yevels for every period covered by the simula-
tion model. There are two reasons for this occurrence,
IMirst, for the year in which the simulation wus slarted,
the eatimaled stock was about $1 billion higher than the
actual livel, Since the following year’s stock of crops and
livestock was determined by adding (or subtracting if
appropriate) the estimated net change lor the year, the
estimated value was consistently too large. A test run
in which the simufation moded wus started one year later
virtnally eliminated this source of error. Scecond, net
change in inventories 15 measured with FLS data whereas
crop and Jivestock inventories are taken from BSFS dala.
These eslimates are nol consistenl because the BSVS data
include erops stored off farms und value inventories at
year-etdl prives, while crops stored off farms are ex-
cluded and inventories are valued at average yearly prices
in the FIS,

To make the estimales maore consisient, the level of
erops stored ol {arms was trealed as exogenously deter-
mined, Fhis shoukl make the quantity of inventories
valued by BSTS and FIS consistent, To derive the year
end stock of crops and fivestoek valued at year-end
prices, the lollowing procedure was used. First, the net
change in inventories valued al sverage prices was esti-
maled. To thix wag added the heginning stoek of inven-
tories plus the beginning stock of inventories mulliplied
by the percentage change in vear-end prices. This pro-
cedure takes inle aecount ehanges in year-end inven-
Lories due to changes in year-end prices. Quantity changes
which result in y var-end inventory changes, however, are
vadued ot average yearly prices. This conversion from net




Tabte A<l . Simulated farm income statements, 1959-69'

Ttem T 1959 ; 1960 | 1961 [ 1962 1963 | 1964 i 1965 1 1966 ; 196,7%§ 1968 i 1969

Million dollars

Simulated :
Gross farm Ineome o . o o0 vy cns e e s . . 37,044 38,764 39,855 41,439 42,755 42,505 46,069 49,731 49,356 - 51,651 55,443

Cash receipts from marketings plus value of products ccmsuuu,d )
direetly . .. .5 oL e e S i e 34,606 35,562 35994 37222 38,573 38,170 40,268 44,166 42,943 45197 48,908
Giogsrental value of farm dwullmg,s e e e 1,916 1L.974 2,036 2,103 2,174 2,249 2,330 2410 2,508 2,600 2,710
Net ¢hange In inventories, . vy oW vh v n e s v e oo v e s s o boo=150 527 331 308 313 ~96 1,008 ~128 827 386 31
Govermment paymenis? . ..o .0 i v e e e | ng2 702 1,493 1,747 1,696 2,181 2463 3,277 3,079 3,462 3,704
(fross farm expenditures . . .., . N S . 26,208 26,555 27,167 28,122 29343 29,654 31,085 32,692 34,581 36,368 38,699
Cashi operating expenses plus net rent Lo nonfarm l.mdlords Ce 10,850 20,057 20408 - 21,041 21,881 21,812 22865 23925 251 16 26,383 28,145
Interest on farm mortgage debt . . . o0 L. L. e e e 877 638 700 776 871 907 1,099 1,224 1,337 1,492 1,621
Taxes on faemproperty v h vh v e e RPN 1,466 1,455 1,505 1,595 1,702 1,810 $,925 2,108 2360 2,506 2,687
Depreciation of farm buildings .. . ... . L v . 1,059 1,127 1,188 I "4‘ 1,207 1,345 1,388 1,430 1,474 1,514 1,552
Depreciation of farm machivery, . o o, oo v v e u . 3.071 3,006 3,179 3,275 3,397 3,516 3,005 3,797 4,079 4,258 4,469
= Accidental damage . .. ... .. e e e o l 180 183 187 191 195 199 202 207 214 219 225
' Netfarmincome, « .. ooty o s e DL 0041 12209 12,688 13318 13,412 12,850 14,984 17,040 14,775 15283 16,744

Deviation Trom actual ;
Grossfarmincome . oo vvi v v vy o e B 416 ~333 257 15 139 ~758 ~149 ~72 301 -497 ~471

Cash receipts from marketings plus value of products consumed

directly . .. .o L oo e e Ve e e 133 -158 271 210 ~159 -7 =105 ~55 495 ~247 -030
Gross rental value of Tarm dwellings L o ov oo oo A1 7 ~-24 -24 -13 ~26 ~30 —04 =27 20 116
Net change in inventories. . ... . . .. e e 242 ~184 10 228 310 -724 ~14 47 ~168 -270 343
Government paymsants .. . oo w e e e e s S S T e T R S T R L ceae e
Gross farm expenditures ., . . . L e R e e e ~07 ~203 42 517 345 =173 -152 714 194 ~150 ~22
Cash operating cxpenses plus nel rent to uoul'arm landlords., . . . 83 =79 217 807 727 181 66 887 295 -375 ~495
Interest on farm mortgage debt . o o 0oL Lo e e -5 -0 ~ls -17 -25 ~15 —22 -19 0 ~15 =19
Taxes on farth property . .. o0 v e et e —05 47 92 89 61 17 18 0 -85 20 66
Depreciation of farm buildings . ..., .. .. .. e ~82 -128 -177 —158 =141 ~124 =95 -48 -3 87 197
-Depreciation of farm machinery. . .. . 0L PRSI 22 ) —127 —-173 ~277 -268 —161 —85. -5 141 202
Accidental damage ..« . oo v oo e . ~22 —~28 ~33 ~31 0 35 43 =20 -2 -7 27
Net farmineome. o . v v vt v i s v e e 513 ~130 299 ~103 2006 ~584 3 -787 107 -141 ~-216

! Actual values can be found by adding simulated values and corresponding deviations,
2Taken as given, not simulated.




Table -A-2-Simulated: balance sheets for the farming seetor, 1959-69!

1964 | 1965 1966 , 1967 ; 1968 | 1969

hem 71959 | 1960 | 1961 | 1962 | 1963

Billion dollars

Simulated
Real ¢state assets, .
Nonreal estate sssels,
Crops and livestoek & ., ,

Machinery and motor vehicles, . ., L .
Household equipment and furnishings . . ... . -

Financial asséts . . ..

Demand deéposits and carrency L . .
Time and savings deposits
Other reported?

Liabilities:
Real estate debt . .. ..,
Nonreal estate debt
Proprictors’ equities, . . -

Total ., .

Deviations from actial

Real estate assets, ... .,
Nonreal estale assets

Crops und livestock

Machinery and motor vehicles

Heuschold equipment and fumnishings
Financial assels

Demand deposits and currency

Time and savings deposils

Other reported

Liabilities:
Real estate debt
Nonreal estate debt , . .

Proprietors” cquities. v . . .. oo

Total

............

126.6
55.8
24.1
22.0

9.8
18,2
6.3
29
9.0

| 200.6

12.0
12,1
i 176.5

gmm

3.6
=1.1
-1,2

0.2

-0.1
0.2
-3.1

~3.0

- 12 2 O th
SaNGE

b

O = O~

=
o

163.0
62.7
26.8
25.8
10.0
19.9

5.9
3.8
10,2

245.5

19.1
18.8
207.6

245.5

174.3
67.8
30.3
27.3
10.2
20.6

6.]
4.1
10.4

262.7

201.7
75.3
324
32.3
10.6
22,5

6.3
5.2
11.0

299.5

20,7
28,2
244.5

299.6

0.9
-1.9
-1.6

0.7
~=1.0

0.0

Y Actual values can be found by adding simulaled values and corresponding deviations.

"3 Taken as given, not sinulated.
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chunges in dnventories valued at average vearly prices
to slocks of inventories vidued al year-end prices i not
exacl, Bul the magnitude of the error does not cpuse
subslantiol rrrors in estimated levels of year end stoeks,

The estimated level of household Furnishings and equip-
menl was low high lor cach s ear, This can be traced 1o
the equation from which this estimate is derived, The
value of houschold furnishings and equipment in vear
was estimated as a function of the value in t = 1. Thus
il the vsthmale In L= 1 is loa high, the estimate in year (
is wlao Bikely Lo D o bighe However, the aserage error
is nol great in the vear period simulated, Erroes e
sublling from household furnishines and equipiment esti-
mates are of course rellected in extimates ol lotal assels
andl proprietuss’ eynities,

Table A3 presents stnwlated SAUE statements lor
1959-09. Several of the flems such as not farm income,
net elwnge i crop and Lvestoeh imventories, and depre-
viation have been diseussed eadivr. Estimated lesels of
nonlarm income of the Tarm population were oo high
fram 1030 theough 1964 and e low thereafter. The
averige deviation was roughly 12 perepnt of reported
valoes. 10 one is inlerested stricthy in a peedictive
rguation. better resulls can be oblained by making
nonlarm lncome in yvear La fouetion of nonfarnt income
inseart 1.

CDme Teature of the SAUY Slatement io table A3 s the
Usspgrecation: o net elapges in debt by lending
inatitolion. \aeresated net ehanges inoreal eslate aml

novreal estale debl ure generally better than the

vstimates Tor specilic institutions. Consuler, for exumpie,
Uw eslimated net changes in real estate debt for 1961,
The deviation Tor the aggregale net changes in real eslate
debt was - 8370 million. Yel lor three of (he (our
in=lilulions covered, Lhe absolute deviation was greater
than 337.0 mitlion. However, nemative deviations for dile
insuranve companies and commereial banks were offset
by a positive deviation Tor Feders! land hanks, This
sugresls thal aggremate net changes can be determined
more aeenralely than the individual dispersions of these
nel changes, Uhe explanation ol this result s that
alternative sovrees of read estate debl are, W some
degree, snhistitules Tor cach other, Sinee the etualions
derived earlier could nol measure the interae ous arnony
lending institutions. a change in relationships arttong the
inslitutions conll afleet the markel 2hare of eacly,
leas i 1he total quindtily unchanged.

While the rompaonents of table A-3 may appear Lo have
a rather high error, twn points need 1o be considered.

First, simulated tolal sourees of Tunds were on average

only about L5 percent off the repurled levels. Second,
the items in the table represent, o a [rpge extent, net
fTow figures, Ly converting (these net low ligures W stock
vilues, the pereenlage ervor on staek values is much less,
az evideneed by results in table A-2. Therelore, the SAUTF
alatement portion of Lthe simulation nodel appears Lo
be suflfeirully seeurale for the simulation tests under-
twken. The results do indicate, however, thal the ae-
curacy of disaggrerated fows of Tundsis likely to be fess

than the acerracy of aggregated figures.
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