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ABSTRACT 

A simulation ir!octel developed from regression estimates of fa-.rm ~ector 
sources and uses of. funds is llsed to project a farm income statement, balance 
sheet, and sources-and-uscs-of-funds statement to 1980. Projection results 
suggest that (a) total assets in the farm sector may total morc than $450 
billion by 1980, (b) real estate debt may grow much more slowly than non­
real estate debt, (c) proprietors' equities as a percentage of total assets may 
decline from 81.2 percent in 1970 to 73.5 percent in 1980, and (d) total 
funds from all sources br the farm sector in 1980 may he 58 percent greater 
than in 1970. 

The simulation modei is also used to appraise the impact on finaHcial 
structure of selected public policies. Results suggest that (a) lowering reserve re­
quirements on deposits as suggested by the President's Commission on 
Financial Structure and Regulation would have little impact on lending in the 
farm scctOl, .. mi (h) the imposition of minimum wage rates for all hired farnl­
workers would reduce net income of farm operators, decrease consumption 
It!vcls of farm operators, and suhstantially increase the demand for farm 
machinery and nonreal estate deht, but result in only a slight decline in 
proprietors' equities. 

Keywords: Flow of funds, balance sheet, incomc statement, simulation, models, fimul­
tancous equations, projections, policy implications. 
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SUMMARY 

Farm real estilte assets of over $315 billion by 1980, an 
increase of 51 percent over the 1970 level, are projected 
by use of a simulation model. In addition, real estate 
assets arc projected to account for an increasing share 
of the value of ail assets in the farm sector. 

Farm real estate debt is projected to be $48.5 billion 
by 1980, an increase of over 59 percent. Nonreal estate 
debt, at $71.9 billion, would be 142 percent higher than 
in 1970. 

Proprietors' equities are projetted to be $335 billion 
by 1980, an increase of 33 percent. However, pro­
prietors' equities as a percentage of total assets are pro­
ject(:d to decline from 81.2 percent in 1970 to 73.5 
percent in 1980. A residual rate of return on equity in 
n'al estate assets below the 1970 level is projected. 

Net farm income for 1980 is projected to be only B.1 
percent higher than the 1970 level. However, total funds 
from all sources in the farming see tor are projected to 
inereas~: roughly 58 pereent over the same period. 

Alteration of key assumptions underlying the pro­
jections slIgg('sted that a constant parity ratio over time 
(at the 1971 level) would yield subst,lIltially highrr pro­
jeclc.'d levels of n(:t farm income and proprietors' equities, 
while proj~'ett'd income from nonfarm sources would 
decline. Projected farm real estate debt would increase 
slightly and nonr('al estate dd.>t would decline slightly. 
Both real estate and nOl1realcstate assets would be higher. 

Othe, simulation results sugg~'sLed that a lower level of 
inllation (in hoth prkes reeeived and prices paid by 
farnH'rs) would haw little inlluenee on financial structure 
of the farm sector. Projected net farm income would be 
virtually unaffeeted. The projected value of real ('state 
ussets would be low('r. Proprietors' equities would, how­
('Yt~r, increasl~ slightly. Tolal sources of funds and pro­
prietor wi thdrawals would be virtually unaffected. 

The simulation model of farm sector social accounts 
was written in.FORTRAN programming lunguage. Vuli­
dution t('sts indieated that the model gave accurate esti­
mates for the farm income and balance shect accounts. 
The sourcl's-and-uses-of-funds statement gCIH'rated by the 
1llQ(\('1 indicated that a~rc'gat(' lwt change items We're 
mOrt' uccuratdy ~'stimated than disaggregated nct change 
itt'ms. It was concluded that the model was sufficiently 
lic(:ura!\' to wurranl application to policy and predictive 
questions eonceming financial structure of the furm 
Sl'elor. 

The llIodl'l was construCl('d from rl'sults of 11 com pre­
hl'llsivl' sel of funetional equations, which were (Ieveloped 

to determine interactions among farm sector sources und 
uses o[ funds and related exogenous variables. Regression 
analysis was used to test the empirical validity of hypo­
thesized relationships. The results o[ these regression esti­
mates suggest that: 

(1) With a series of nine equations, !lnd taking Govern­
ment payments to farmers as given, estimates of net 
farm income can be ohtained which differ littlc [wm 
empirical estimates published regularly by thc U.S. 
Departmcnt of Agriculture. 

(2) Most variation over time in per capita nonfarm 
income of thl' farm populat10n can be cxplained hy the 
spread between farm and nonfarm carnings, the man­
hours of operator and family labor used in [arming, and 
the rate of unemployment in the U.S. economy. 

(3) Simul taneously estimuted supply and demand 
equations can cxplain a significant portion o[ thc net 
vuriation in farm real estate and nonreal estate debt. 

(4) A significant portion of the annual variation in 
capital appreciation of farm real estate assl~ts can be 
explained by the interest rate on new real estllte loans, 
changes in prices received and priccs paid by farmers, 
and the quantity of land in farms. It was also shown that 
quite accurate estimates of the stock of [arm rcal cstate 
assets can be obtained by adding thc estimated Icvels of 
capital improvements and capital upprceiation to the 
stock of rca! estate assets at the start o[ thc period. 

Application of the simulation model to appruise selected 
public policies suggested that lowering reserve require­
ments on demand dcposits and time and savings deposits 
as suggested hy the President's Commission on Financial 
Stmcturc and Regulation would have very littlc impact 
011 the f.. rlll sector. The probahle impact would be only 
a slight increase in hoth farm real estate and nonreal 
estate debt owcd to commercial banks. 

The imposition of minimum wage legislation for hired 
farm laborers would reduce the nct [arm income o[ [arm 
operators. This loss of income would be offset by higher 
leVels of nonfarm income and lower Icvels of proprietor 
withdrawals. Real cstate deht would decreasc slightly 
while nonreal estate dcbl would increase substantially. 
The value of rurm machincry and equipmcnt would also 
increase substantially to offsf'l the decline in the use of 
hired labor. Proprietors' equities would decline only 
slightly as a result of the imposition of minimum wage 
Iq~islation. 
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. 'A SIMULATION MODEL OF FARM SECTOR SOCIAL ACCOUNTS 
With Projections to 1980 

By David A. Li'ls, Agricultural Economist, National Economic Analysis Division 

Economic Research Servi&e 


INTRODUCTION 

Many policy, behavioral, and predictive questi::ms re­
quire economists to relate income streams, noncash flows 
of capital, and halance sheet itcms. Existing aggrcgalt' 
social aceQunts provide mueh of the needed economic 
intelligence rdating to l'illlll1cial dimensions of nat;onal 
or regional ag[~J'('gates. However, existing social Il.ccoun ts 
do not neccssllrily rcvClIl the underlying fUllctional re­
lationships among sources lind uses of funds and halance 
sheet COIll po ncnts. 

[nitial n'sults from an ongoing research program focus­
ing on identifying those factors which significantly in­

~ f1uencc changes in the financial structure of the farm 
See tor arc presented in this report. Further efforts are 
underway to improve the equations and simulation model 
reported herein. A concurrent study by Penson (18) 1 is 
also directed toward this area of research. Results arc 
pr(~sented at this time to indieatc the progress and to 

1\ encourage wider participalion ill resparch of this nature. 
Currently there are tlm't' soeial accounts which arc 

used in ('valuating financial strueturc of the farm sector. 
The National Economic Analysis Division, Economic Re­
seareh Service, U.S. n(~partll1entof Agriculture, maintains 
a ,writ,s (28) known a~ tlli' BahlllcP Shl'C't of tht' Fanning 
S('ctor (BSFS) which depicts resources in the farm sector 

• 	 and claims on these resources, plus spt'cific off-farm 
accounts of farm opcrators. 2 The BSFS shows the stock 
of assets and liabilities at a giv('n time and the nel change 
o{ tll('SC slocks belwC('n periods. The National Economic 
Analysis Division also maintains series on farm income 
and expt'nditurt,~ whi"h an' rf'l'orl!'d in til!' Farlll Incol1l(, 

• 	 Situation (FIS) (30). The magnitude and types ofincome 
and expenditure Ilows provide an additional mcasure of 
financial structure. But not all resulting changes in stocks 
of aSS('ts are reeord!'tl. 

I Iialic nUlllbers in pan'ntheSt'S indicale ilf'lIls in the References, 
p. 	:\1). 
~Th(' ll'rm "farm seelor" as used hen'in is equivalent to the 

l'onccpt used in constmcting till' IlSFS. The 13SFS is not a balance 
$he\'l solely of farm operators. II also includes farm assets and 
farrll-rl'!I!tcd debt of nonfarm landlords. Ilow('vl'r, nonfaml assets 
and nonfarm debts of such 1l0nfarnll:n; art' f'xl'ludcd. Agribusiness 

" firms nn~ not coll$iden'd part of the farm $cctor. 

The third set of social accounts, flow-oC-funds (1"01") 
accounts, is derivcd directly from a combination of bal­
ancc sheet and income items. Ritter (24) states that, as 
one of the more recently developed social accounting 
systems, "The flow-of-funds accounts ... arc as indis­
pcnsable for understanding developments and interre­
lationships in financial markets as the national income 
accounts are for understanding trends in production and 
real outpu t." To construct flow-of-funds accounts one 
divides the economy into sectors; develops a sourees-and­
uses-or-funds (SAUl") statement for each sector; and 
places them side hy side to get an 1"01" matrix. The 
Federal Reserve Board (FRB) includes, but docs not 
publish separately, a "farm business sector" SAUF ac­
count in its national FOF accounts. Due to conventions 
adopted in construction of the national FOF accounts, 
the FRB "farm business sector" SAUl" statement and 
eXisting farm sector social accounts are not internally 
consistent. Penson, Lins, and Irwin (20) have recently 
described these inconsistencies and have suggested an 
alternative farm sector SAUl" account which is defini­
tionally and conceptually consistent with existing farm 
income and halance sheet accounts. This account pro­
vi(lcs the starting point from which much of the follow­
ing analysis originates. 

OBJECTIVES 

The ohjectivcs of lhis study arc: 

]. To de\'clop a comprehcnsive sct of equations to 
detcrmine funelional rplationships among farm Sf!CtO[ 
sourl:\'S and uscs of funds and related cxogenous variablcs, 
with special emphasis given to estimating functional 
('qualions for sourtes of funds. 

2. To usc the results of thc functional equations to 
eonstmct a simulation modcl of farm scctor soeial ac­
counts which can he used to answcr selected policy, 
hehavioral, and predictive qucstions conccrning the 
finaneial stnH:turP of llw farm sf:etor. 3 

31'111: questions of financial strncture dealt with herein are con­
cerned with the relationships among farm sector assets, liabilities, 
income, and noncash nows of capital, rather than the distribu tion 
of tlwsc by subgroups within the farm sector. 

J 



Table l-J.'aml sectflr sources-ana-uses-of-fllnds statement disaggregated by farm lending 
institutions, Unilt:d States, 1967' 

Item 	 Value 

Sources offUllds 	 Billioll dollars 

1. Net farm income .. 	 14.8 
2. Nonfarm income .............................. . 10.9 

3. Capital consumption ..... __ . . . . ............ . 5.7 

4. Net change in real estatc debt . . . . . . ........ . 2.2 


a. Federal land banks . . . . . . ............ . (0.6) 

b. Life insll~ancc companies ..... . ............ . (0.0) 

e. Commercial banks .. _ . . . .. . ........... . (0.3) 

d. Farmers Home Administrution .............. . (OA) 

e. I ndividllals ami other. . . . ................. . (0.9) 


') ..5. Net change ill nonrcall'state dt:bt (excluding CCC loans) _...') 
a. Production credit association .. 	 (0.7) 
b. Commcrcial banks ............ . 	 (0.5) 

e. Farmers Ilome Administration ...... . 	 (0. L) 
d. Merchant-dealer, individual and other .. . (1.0) 

£t. Capi tal apprecia lion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.3 

Total ......... . 	 45.2 


Uses offlillds 

7. Capitall'xpt!ndilurcs on nomeal estatc :lSscls. . ....... . 5.2 

B. Nd change in farm inventories. . . . . . . . . . ....... . 0.7 

9. Ncl change in financial assets . . . . . . . . . . ....... . 1.0 


a. Net change in deposits and currency. . . . ........ . (0.6) 

b. Nd change in U.S. Savings Bonds. . . .. . ........... . (-0.1) 

c. Net change in investments in cooperatives ............. . (0.5) 


10. Total investment in real cstate assets ....... . 10.6 


Subtotal _ ........ . 	 L7.5 


l L Proprietor withdrawals. 	 27.7 

Total ..... _ ..... 	 45.2 

1 Sourct;: Lins, David A., "An Analysis of Sources and Uses of Funds in the Farm Scetor of 
the United States," unpuhlish(,d Ph.D. thesis, University of Illinois, Urbana, 1972, table 2.1. 

A SOURCES-AND-USES-OF-FUNDS STATEMENT 	 Lhe differences reflccL divergenL orienLation and Lrans­
action coverages. As usnd in this Shldy, a SAUl" statement

;\ singlt' SAUF slal('menl is a cOlllpOIwnL of a eO!l1­
will include boLh nash Oows and noncash Oows of capital.

pldc 11'0[" account. [n eakulating a SAUF sLaLenwnt, 
The procedure follow5 the more commonly acccpted

sources of funds llIusL equal uses of funds. However, 
definiLion of the term.

savings o[ a single seclor need nol equal invesLment in 
lhat secLor. 

The diSlintLion between a "cash flow accounl" and a FUNCTIONAL ESTIMATES OF FARM SECTOR 
SAlfl" SLaL~~menl designed for social ac('ounLing purposes SOURCES AND USES OF FUNDS 
has been the source or some con fusion. Brake and Barry 
(3) ar/.,rtl(· Lhat Lhl' Lwo cOlll'epLs should be essenLially Table 1 ouLlines a farm secLor SAU(i' statement idenLicai 
i(I('n Lieal. They slIggt'st lhaL c:tell flows should \)(' included Lo LI1(! one proposed by Penson, Lins, and Irwin, except 
and. noncash 110ws of ('apital exeiuclt'd from a SAUl" Lhal it furLher disaggrcgaL($ neL ehanges iIi debt. Nt!l 
sl11LcIllcnl. lIow('\'('r, Lhis is conLrary to Lite manner in changes in farm real esLaLe and nonreal esLate debt arc 
whieh Lhl' naLional FOF aceoullls are construcLed. N('ilher disaggr('gat(~d by lending instiLuLion to allow for a more 
approueh can 1)1' l'onsidered righL or wrong pl'r ~l'. [{aLher, detailed analysis of Lhis soure(~ of funds. To llwexlent 
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that il is meaningful ami feasible, each source and use of 
funds li;;ted in table 1 is estimated by an equation or series 
of equations. The order of prcst·ntation of ~~qua.tions 
follows the same order as items listed in tabl(~ 1. 

Time series regression analysis is used to determinl' the 
empirical validity and importance of hypothesized func­
tional relationships. Some equations reported in the 

following sections are C:it1ma ted by ordinary least squares. 
All itf.'rativ~' procedure (kscrihed hy Johnston (10, p. (98) 
is used to correct fol' autocorrelation when the Durbin­
Wat:ion stalistie su~~ests its prl~sence. Several equations 
to be reportNI later represent simultancoJs systems. 
Th('s(' equations are estimal;ed by two-stagt· least Equares. 
A l1Iort' d(·tailed deseripti()i1 of tlw statistieal properties 
of the regn'ssiun tel'hniqllt·s (,llIplvyed is given in (l ]). 

Regression Estimates of Sources ot Funds4 

Net fa~m income 

Net farm iUl'unw is the Imuor :'t'url'(, of fuuds in the 
farm secLor. Annual net farm income is giv(,u by: 

(\,1) 	 NFL'" eFl-eFt<: 

Where: 

(; Fl ::: :l1l11l1al gross farm incom(" 
CFE'" unnllal gros,", farm (·xpens(·s. 

(1.2) 	 eFt"" CRi\IVlIC + CRV + M + GP 

Wht're: 

CRi\\ VHC ~. annual i!ross cash r('c('ipts from marketings 
plus the value of farm products con­
:;un1\'d directly in farm households, .. GIlV ::: annual gross renLal valtH' of farm dwellings, 

b.1 	 ~ annualnct ehange in erop and livestock in­
vt~n tnrtps_. 

GP:= annual lewl of Covernment payments to 

farmers. 

• And: 

(1.3) 	 GFE'" IFRD +COl': +TAX + DPNRn 
+DPNH.\\ + ACI) 

Where: 

.. 
IFill) mlllual inlen'SI. payn\t'nts by fanners on real 

esLate (kht, 

4Th\' 1II11l1bt:ring ;;Y81('1O for equations is related to the tlllInber­
ing sysletll in tablt' l. All equations starting with 1 arc invoh'cd 
in rktt'nnining net fartll i'1COll1l', all (~qllations starting with 2 arc 
im'oln'd in dl't(~rmining nonfarm income, clc. 

COg"" annual current operating expenses pins net 
ren t to non farm landlords, 

TAX::: annual level of' taxes levied on farm property, 
DPNR\3 = annual depreciation of farm buildings and 

dwellings, 
DPNI\~1 == annual depreciation of' farm machinery, 

ACD ::. annual l<,vel of aceident.al damage to farm 

property. 

Th!: value of cash receipts from fa,'l' ;"arketings plus 
tlw vlllue of farlll products c()[\!;umed directiy by farm 

households is determincd by the Icvd of farm marketings 

alH~ direct consumption and the prices received for com­
modities marketcd. Thc level of farm marketing and 
direct eonsumption can be measured by the index of the 
volume of marketings and household consumption 

(LY~lIlC) while prices can be mcasured by the indl"'C of 
prices receivt·d by farmers (lpR)' Using data for the 
period 1949 to 1969, the level of cash receipts from 
farm marketings plus the value of farm products con­

sumed directly in farm households (CRMVHC) was re­
gn$sed against thc index of the volume of marketings 
and household consumption multiplicd by the index of 
prices received. Results are reported in eq.uation (1.4) 
below.s Estimation was by ordinary least squares. 

(1.4) 	 CI\i\WllC =-2942.5 + 4.37 (IYMHC . IpR) 
(O.076)H'-l(' 

Period of fit: J 949-70 
R'2 = 0.997 D-W =1.41 

Where: 

CRMVHC = thc annual level of cash receipts from farm 
m;:rkelings plus the value of farm prod­
ucts HonsuTlled directly in farm housc­
holds (million dollars) (30), 

lYMHC = Index of the volumc of marketings and 
home consumption (l967 = 100) (30), 

IpR = Index of prices received by farmers (1957­
59 = 100) (27). 

Thc high value of 1\'2 is men·ly an indication that multi ­

plieation of the index n\lr~hen; results in an accurate 

estimate of income, as one would expcct. Thc Durbin­
WaL'ion statistic (D-W) allows one to reject the hypothesis 

5 Items in parcntheses below rcgression coefficients are standard 
errors with *** =0 significantly different from zero at the I-per­
cent level, ** = signifieanlly different from zero at the 5-pcrccnt 
level, and * =significantly different from zero at the IO-pereent 
level. This notation is used throughout. Reference numm'rs afll~r 
Ihe definition of variablt's indicate the source of data. 
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of autocorrdated errors. While this equation is basically 
an id('ntity, it is llsrful to state it in t(:rms of lYl\IHC and 
IPR sinee thesc are variabks wc may later wish to vary 
for simulation purposes.6 

The ('stilllated illlputed I-,rross r!'ntal valu!' of farm dwcll­
ings is a Sillall cOlllponent of [.,rross farm income. The 
official cslilllalt~ is oblainet\ as the sum of the cstlll1atcd 
lotal salt's value of farm dwellings times a mortgage 
interest ratc, plus estimated repairs, dcpreeiation, taxes, 
and insurance on the dwellings. In discussing the pro­
cedurt- used in deriving this estimate, Myers (15, p. 1.6) 
has stated dUlt ", .. imputed gross rental value of farm 
dwellings rests on lIIueh weaker 5tatistieal foundations 
thun most of the commodity estimates and may he sub­
ject to a I'onsitlerabl(' margin of ('rror." Therefore, mean­
ingful estimation of structural paramet('rs is IV!; possibl('. 
Ilo\\,('\'('r, sinee son1l' l'stirnate is required to arriv(' at a 
gross farm ineolll(, estimnte, tht: lagged depcndent ,'ari­
abh' was USt'd as til\' "independent" variabll'. This pro­
rtdure is similar to the approach tnken by Fox (5). Resul ts 
an' reported in equation (1.5): 

(1.5) GRV=-70.1tl.067CRV1_I 
(O.lH)**"'· 

Period of fit: 1949-70 
H? 0.975 D-W:: 1.69:0 

\v1lt'n~: 

GRV :;: [.,rross n'nlal "aim' of fann dwellings (million 
dollars) (30). 

Thl' only advantage 	of usin~ this equntion over taking 
tht.' official estirnnte as given is that it explicitly indicates 
how strongly succ('ssivc values are reiatClL and the rate at 
which gr()~S ('cntal value grows over time. The regression 
eocfiieient suggests that the imputed gross rental value 
has increased at til(' 	 rute of approximately 6.7 percent 
per year. Bt'callst' of the nature of the t'tllllltion, little 
rdinnet' rnn be placed On the standard error on the re­
gression coeffieient or on the Durbin-Wntson statistic. 

Om' way to estimall' dlallges in inv('ntori('s is to usc 
a functional appronch. Nd ehnnges in inventories mea­
sured in )laille terms cnn occur in three ways: (a) With 
yrar-end stocks (,I' inventories unchang~'d, chnng':!) in 
average market priees will result in changes in the ycnr­
end val lit' of invt.'ntories; (b) with price constant, Lhe 
year-end 1l'\'{~1 of stoeks can change; and (c) hoth priccs 

"Taking lh\~ valm's of IYMlle and Ipit as I:xogcnous indicates 
that there is no din'ct estimation of a production function or a 
~/\IlSlllll<:r d{'mand function. 

and the level of stocks ean change. With prices constnnt, 

the level of stocks may change duc to tight financial 

conditions which rcsult in selling to gain funds, a natural 

growth of sto.:ks due to a growing volume of business, or 

n depletion in stocks due to Inck of adcquntc production. 

Depletion in the volume of stocks may also rcsult from 

favorable priccs. Howcver, favorable prices result in a 

higher value for remaining inventorics so that the overall 

impact of increased prices on inventories in value tcrms 

is hard to dctermine. Several alternative functional equa­

tions wert' tested with little success.? 


Another method oC esLimnting the nct chnnge in farm 

inventories (liT) is a definitional approach. The quantity 

of year-cnt! stocks can be defined as the stock at start 

of thc period plus the voitlm,' of output minus the vol­

urne of marketings. Ycar-end inventories in vnlue terms 

are equal to the quantity of stoeks multiplied by the 

prices at whieh inventories arc valucd. But to measure 

'tIet changes rather than stocks, nne needs to take the . 

net ehange in the variables just dcucribcd. Equation (1.6) 

reports the results of this «'quation whcrc the volume of 

mnrketings is measured by IyMHC , the volume of output 

by the index of fnrm production nnd output (lOUT)' 

and prices nt which inventorics are valucd by IpR : 


(1.6) 	 l:Il = 331.29 + 195.34 [(IOUT - IyMHC ) 

(31.9)*** L L 


- (IOU'I't_l -IYMIIC
L
_1)] 

+ UU4 (IPR -lpR ) 

(9.83)* L t-l 


Period offit: 1949-70 
n? ::; 0.775 D-W =. 2.20 

Where: 

liT = annunl net change in farm crop and livestock 
inventories (million dollars) (30), 

lOUT:;: index of fnrm production and output (1957­
59 = 100) (27). 

Results of this equation suggcst that changes in inventor­

ies (measured in valuc terms) during 1949-69 wcre in­

fluenccd by both quantit~ changes nnd price changes. 

Because of the aggrcg.lte nature of variables used, not all 

varintion is accounted [or. Assume for the moment that 

all production consisted or corn or whcat. Further, assume 


'The independcnl variahlcs le~Lcd in thesc equations included 
mea~urrs of prices rcceived, production, and measures of financial 
conditions such as nel cash income. .. 



that for a given yeur, ull corn is murketed, bUl that lhe 
storage of wheat results in Ull increase in the volullIe or 
inVt'ntories. lOUT - lV~HlC "hould fairly accurately rc­
t1ecl the buildup of wht~at.stocks. However, the IpR. which 
is hased on both wheat and corn prie(~s would not uc­
eurately value these stocks. Since a comlllodity-by-corn­
llIodit), buildup of the change in inventories is not 
feasible here, and because changes in inventories ure a 
small portion of incOIIH', we shall lise (~quation (1.6), 
fully recognizing its limitations.s 

Direct Government paymellts to fam,H'rs af(' a key 
poli('y-controIlNI sourer of funds for the farm sertor. To 
estimat(' lh~' level of direel Con'rnment puymenl to 
farmt'rs would involve an altempt to {'xplain the behavior 
of polieymakers. This is not the purpose of this report. 
Rather, dire<:l Governmenl paymenls to farmers are 
treated as giv(,n. Gi\'('n til(' level of din'ct Govcrnmcnt 

payments and using the l~slimat('s from equations (J.4) 
through (1.6) OIl(' ean estimate gross farm income. 

Production expenditurt's in the furm sector consist of 
interest on furm mortguge llt-bt, current farm operuting 
expenses inclIJding net rent to nonfarm landlords, und 
tuxes on ['urm properly. "Totul furm mortguge interest 
eharg~'~ an' obtained in any ealt'ndar year hy Illultiplying 
till' farm lIIortgug" debt held by eaeh principal type of 
lender ut til(' beginning of the yeur hy the uverage rule of 
interesl on lhe dpbt owpd thut type of lender On Lhe 
same {late. The slim of the resulting Januury I. chargps 
for all prineipal t:'iJt'S of lenders is averaged wiLh lh(' 
corresponding slun for the beginning of the next year Lo 
obtain tlw total interpst charges for tilt' calendar yeur" 
(34, p. 26). U.S. estimates are built up from Slate data 
when possibk A doge approximation to this estimuLe 
elln be obtained as in equation (1.7): 

-• (U) 	 IFRDt " -iL90 + 1.068 (ito' RIW to ) 
(0.005)''(ou 

Period of fiL: 1949-69 
R2 = 0.999 D-W = 1.88 

Where:• 
IFRD:; annual interest charges on farm 11I0rtgagl' debl 

(million dollars) (30) 

• Another approach would bt, to l"stirnalt~ runt'lionally thl' 
year-end stocks or crop and livestock inventoril's as measured in.. the R,)FS. Om' could th('n takt' nl'! changes in \'alues of these 
items and include thl'm as l'stimah~s or net changes in inventories. 
'JI1(~ problem wilh Ihis approach is Ihal lIwre is a rather suh­
slantial difference bdwl'l'n FIS and BSFS data. For example, tlw 
net change in crop and livestock im'entories from 19,t9 through 
1970 baSt'd on FIS data is roughly $6.1 billion. IISFS data sug­
gcst t.hat thclwt changl' in invt'ntori,'S over the same period is 
roug1lly S11A billion. 

ito::: unnual interest rute on furm mortgage loans 
oUlstanding uL sturl of the year (percent) 

(26), 
REDto = [urm reul estale debt outstanding allhe slurl 

of the year (million dollars) (26). 

Current opcruting expenses plus 111'1. rent to nonfarm 
lundlonis (COE) was estimated as u function of the index 

of [urlll production U1Hi output (lOll'l') ulld the indcx of 
prices paid ([1'1'). Equulion (UI) indicates thaL after eor­
rel"lion for autocorreiaLion these vuriubles expluin 95.5 

percent of the variution in COE: 9 

(1.8) COE =: -16026.2 + 68.82 lOUT +282.24 f,,1' 
(35.58)H'X-	 (34.35Yu 

rho = 0.5553 

Period of fit: 1949-69 
R2 = 0.955 D-W =: 1.53 

Where: 

COE = allnual currenl furm operuting expense plus net 
ren t to non farm lundlords (m ill ion dollurs) 

(30), 
Ipp = index of prices paid by farmers (Parity index) 

(1957-59 = 100) (37). 

Tuxes on farm property (TAX) consist of furm real 
estaLe taxes plus personal propert)' taxes. Beeausc pay­
men L of tuxes may occur in the ycur ufter their assess­
menl, FlS data for furm tux expentiitures represent the 
UJJ10unt of tuxes levied [or a given yeur rather than the 
achllli umounl of taxes paid in any given year. The U.S. 
estimates of real estate tuxes levied ure derived from a 
muil questionnaire sent to the tax official in each county 
or town of each Stute. Estimates of personul property 
taxes levied ure obtained by estimuting the assessed value:> 
of personal property and lhen multiplying these figures 
by applicahle tax rates. The procedure used here lo t'sti­
mute laxes is tomuke the level of taxes levied a function 
of all phYHical assets of the farm sector. To allow for an 
increasing tax rate per dollar of assets, equation (1.9A) 
wus fitted in sernilog form: 10 

(1.9A) LTAXt = 2.628 + .00294 TVPA rho = 0.6164 
(0.00014)*** 

Period of fit: 1949-69 
R2 = 0.952 D-W = 1.47 

9 Equations which include a rho coefficient have been cor­
rected ror autocorrelation using an iterative procedure described 
by Johnston (/0, p. 198). The rho coefficient is used to trans­
rorm thl~ original variables. However, after correction the con­
stant term is adjusted so that all variables are restated in their 
original tenns. 

10 Arter correction ror autocorrelation, the equation estimated 
in scmilog fonn gave better statistical results than equations esti­
mated in linear or double-log fonn. 
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Wlu.'r(': 

LTAX" log (basel 0) of the llI\1llJaI tuxes or farm 

prolwrly (30), 
TVPA -' total value' of physical astll'ls of the farm St'ctor 

(billioll dollars) (28). 

Olle run ('oll\'erl tht' t~stilllate from logs U) equation 
(1.9B): 

(1.913) TAX = IOLTAX 

Where': 

TAX "- anllual tax\'s on farm property (m illion dollars). 

TIll' It'vd of tiq)f('datioll of farm buillling;; (DPNRb) is 
('()llal to LIlt' rate of depn'('iation multiplil'd by the value 
of the (",isting ;:;toeR l)f huildings. A problem arise;:; in 
IIIt'a;:;uring thl' \'alue of this stoek. Estimate;:; or tht' v,ilu!' 
of buildings, UpOII which FIS mak('s {':::timates of (it'pre­

eiatioll, an' ilot puhlishnl. Olll' eall liSt' ('slimates of lht' 
valul' of stocks as n'jlol"lI'd ill BSI"S or in Farlll RI'al 
Estate ,\larkPL IkV!'lol'ments (FRiVID), hilt tllis I'stimal!' 

is lIot iill'lItieal to tIll' estimate used hy F1S. 1n addition, 
\{eimwl (23, p. 1;3) points out that, "because of the 
nature of the farm building vulue estimatt's and thl' data 

from whieh they an' eaieulale(i, statistieal tests of signifi­
ealll'l~ an' not applicahle." Ln :lpitt' of all limitation;; of 
llH' tlnla, il is nt'ee:;sar) 10 t·st.imatp building dl'pn'ciaLion 
to l'omplde lilt' lll(Jlkl under ('onsLruetioll. TIH':'eforl', 

Ill(' depn'('ia lion of farlll building;; as reported in FlS is 
fl.'grl':is('d against the \'1"111' of farm buildings as rl'portl'd 
in FT{;\\I). Results are shown in \'quatiun (1.10): 

(1.10) DPNRb : -1074.1 + 0.07049 TVB rho =: 0.6918 
(0.006yx,.;:..:t,. 

P(~riod of fit: 1949-69 
H2 ~ 0.87:1 D-W -:; 1.23 

J)PNRb "allnual deprecialion of farm buildings (mil­

lion dollars) (30), 
TV B .~ lotal value of (arm buildings al lhe start of 

period (million dollars) (31). 

Tht' regt'\'::ision l'oeflil'it'1l1 for TVB lndi('uh'S all llllllual 

rate of (\(-pn'Ciation on !'arm building:i or roughly 7 per­

('elll. 11 ilowl'n'r, "im'p till' ('HLimate ofTVB dt've\opt'd in 

"Th(' ('ollslant t('rlll mId rl'l!:rc:;sion co\'ffil-i"nl for equalion 
(L10) have no C!Ulliri("ll tnl'(Ulinl!: ill llle slril-lrsl 51'nSe bl'caui'C 
they lll!.'r.. l), link Ih\' stock of huildillllS reporled in FRMD with 
Ihe assullled d('prl'<'iation rail' ill tl1l' FI!:'. 

the BSFS is somewhat higher than the unpublislwd figures 
us('d ill FlS, the rate of deprceialion in DPNRb cannot 

be accuralely measured wilh this l'llllalion. For reaSons 
cited by Reinsel, one eannol place heavy relianee Oil the 
standard error of the reg:<:3sion coefficient. 

The level of machinery depreciation (DPNR ) is l'sti­m 
lIIaIPd separately frolll that of b'iildings because rates uf 
depreciation Oil the two assets are I'xpecled to be sub­
stantially diff('n~nl. One can estimate lhe level of machin­
('ry deprecialion reported in FLS as a funelion of the 
lotal vallie of lIIaehin('ry (TVI\'I) in the mws, as shown 
in equation (1.11): 

(L1I) DPNRfll:: 170.20 + O. V331 TVlVI rho = 0.65066 
(O.0073Y·X--X· 

Period of fit: 1949-69 
R2 ;:: 0.964 D-W;:: 1.97 

DPN Rfll '" annual depn'cialioll of farm machilwry and 

l'()Ilipmenl (million dollars) (30), 


TVl"l '" total vallie of machinery and equipment 

(million dollars) (28). 


Basl'd on tilt' results of equation (1.11), one ean reject 
lhe hypothesis of alltoeorrda ted crror terms. The regres­
sion coefficient for·llll' total valuc uf maehinery is signi­

ficanlly differt~nt I'Will zero al the I-perecnt levd. The 
rt'gregsion coeffici(,nt and the posilive constant term 
indicate thal the annual rate of dCJm~ciation is over 13­
Ill'rc('nl per year. 

TIl(' ('xl(~nl of iwcidl'nlal dmnuge lo farm assets hy fire, 
wind, hail, or 1100£1 in any giVl'n year is, by its vcry .. 
nature, suhjl'{·tto HuhsLantial variation. Efforts 10 explain 
thl' It'\'d or accirlf~ntal damage are not likely Lo capture a 
major portio II of lhl' varialion illvolved. NOIH'thcless, as 
tllf' stock of assets grows, lhcre is a gn'ater pokn tial for 
till' valu(' of damage to increase also. Tllf'rl'fore, the Icvel 
of ac('idental damage to farm assets was regressed against 
lhe lolal valtH' of farlll maehinl'ry mHI huildinf.rs. Rl'sulls 

are given in t'quatioll (1.1 ~): 

(1.12) 	 ACD = 47.17 + 0.00255 (TVB + TVM) 
(O.OOO7)"X"H' 

Period of fit: 1949-69 
R2 ;:: 0.409 D-W:: L 70 

ACD" <llIlIIwll('\"('lul' aeeit\"lItal darnag,: lo farm prop­


erly (million dollarI') (30). 
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Table 2-'1'otal net farm income as estimated by two methods, and differcnces 
between the estimates, United States, 1949-69 

Year FlS estima te' I Equational cstimatc I Diffcrcncc I Error 

Millioll dollars Millioll dollars Millioll dollars Percellt 

1949 · .. 12,780 13,164 -384 -3.0 
1950 · .. 13,673 14/>16 --843 -6.2 

1951 · .. 15,987 ] 7,916 -1,929 -12.1 
1952 · .. 15,051 14,924 127 0.8 
1953 · .. 13,088 12,048 1,040 7.9 
1954 · .. 12,503 11,818 685 5.5 
1955 · .. 11,464 10,806 658 5.7 

1956 · .. 11,444 10,813 631 5.5 
1957 · .. Ll,325 10,078 1,247 n.o 
1958 · .. 13,500 13,801 -301 -2.2 
1959 · .. 11,45,l ]0,783 671 5.9 
1960 · .. 12,079 12,071 8 0.1 

]961 · .. 12,987 12,798 189 1.5 
1962 · .. 13,215 13,442 -227 -1.7 
1963 · .. 13,206 13,665 -459 -3.5 
1964 · .. 12,266 13,046 -780 -6.3 
1.965 · .. 1.4,987 15,077 -90 -0.6 

1966 · .. 16,253 17,020 -767 -4.7 
1967 · .. 14,882 14,810 72 0.5 
1963 · .. 14,825 15,172 -347 -2.3 
1969 · .. 16,891 16,557 334 2.0 

Total · .. 283,B60 284,325 -465 -0.2 

I Sourc(': Farm Income Situation, Jlily 1971. 

Thl' n'gn'ssion cocfficient is significantly different from (positive or negative) in net farm income the same in both 
zerO at the I-percent levd, indicating that the level of estimates'! In all but 3 years the direction of change was 
accidental damagt' is related to the total value of farm the same in both estimates. Turning points were missed 
macl!i'lery allll uuildini,rs. Tilt' R2 of 0.409 indicates that when net changes in income were very small. For the 21 
mlll,h of the variation remains unexplained. 12 years covercd, the equational estimate was $465 million 

Till' preceding paragraphs outlined equations with above the FIS estimate, a difference of less than 0.2 per­
which to determine tIll' various componcnts of nct farm cent. 
income. Using tIl(' equations di~veloped, and taking thl~ 

Nonfarm income of the farm population level of Government: payments to farmers as givcn, one 
ean estimate nl'! farm income. Comparisons of this esti­ Nonfarm income of the farm population has increased 
mate \vith 1.111' estimated lewl of net farm ineomc pub­ in rccenL years, both absolutely and relative to farm 
lished in FIS are given in table 2. income of the farm population. Nonfarm income of the 

As indicat('(l in tahle ~, the estimated It:vels of net farm farm population as a percen tage of farm income increased 
incollw correspond fairly well with the FrS estimates. from about 30 percent i!n 1946 to over 93 percent in 
The l:-Tf('atest di\'eri!t'nce ll('twcpn the two estimates in 1970. The factors that influence the changing level of 
both absolute and percentage terms occurred in 1951. nonfarm income of the farm population over time can be 
On tilt' average, tilt' percentage difference in the estimates grouped into three broad categories: (a) changing char­
was about .~ perc{·nt. Another consideration is whether acteristics of thc farm population, (b) changing incentives 
or not tlH' equational estimates indicate the same ttlming for nonfarm work, and (c) changing environme;lt in which 
points as the FIS. That is, is tlH' dirl'rtion of ehangc nonfarm income is earned. In the analysis which fol­

lows, an attempt is madc to ,:xplain nonfarm income of 

"The Ien'l of actilkntal damage is nct of insurance paymcnts. thc farm population using variables that can be measured 
Acddl'ntal damagt· occurs on machinery as \\'1'11 as buildings, but with available data. 
only a small fradion of the damage is on machinery. Using only [n equation (2.1), pcr capita nonfarm income of the 
the vallie of buildings a5 lilt' l,xplanatory vai'iabh" H6 percent of 

farm population is rC6TJ'esscd against the sprcad between 
the v'lriat.ion is explained. 
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hourly earnings in the nonfarm sector and the net return 
per hour of operator and family farm labor, the man­
hours of operator and family farm labor per operator 
per year, and the rate of unemployment in the U.S. 
economy. Expressing the dependent va.riable, nonfarm 
incollle of the farm population, on a per capita basis rc­
moves the inl1uences of a changing number of people in 
the farm population. As the spread between hourly 
earnings in the nonfarm sector and the net return per 
hour of opcmtor and family farm labor increases, one 
might expecl the Icvel of nonfarm income per capita to 
increase, othcr things equal. Likewise, as man-hours of 
operator and family [arm labor per operator per year in­
crease, the ability of thc operator or his family to earn 
nonfarm income would dcclinc. Increases in thc rate of 
unemploymcnt arc likely to restrict nonfarm cmploy­
m~~nl opportunities and thereby result in lower Icvels of 
non farm income. 

Net return per hOIlI' of operator and family farm labor 
was estimated in the following malllWI{. Thc imputed 
return to equity in n~al estate and nonreal estate assets 
was subtracted from the level of net farm income re­
ported in F1S.13 This gives the return to labor and 
management, which for simplicity is described here simply 
as returns to labor. The imputed return to all nonreal 
estate assets is published in (26, p. 67), and imputed 
return to equity in nonreal estate assets is derived by 
su btracting actual in terest paylllen ts on nonrcal estate 
debt frOIll this figure. The imputed return to equity in 
real estate assets is the weighted average (equal weights) 
of the yield on time deposits and the rate of interest 011 

new farm mortgages multiplied by the equity value of 
real es ta tc asse ts. 

Total hours of operator and family lahor were obtained 
by subtraeting estimated man-hours of hired labor from 
total man-hours of labor IIsed in the farm sector. An esti­
IIU1tion of man-hours of hired labor used on farms was 
obtainetl by' dividing the level of wages and salaries paid 
hired labor as reported in FIS by the average hourly 
earnin/,'S of hired farm workers as reported in Farm Cost 
Situatioll (29), (VI an-hours of operator and family labor 
per operator are simply the total man-hours of operator 
and family labor divided by the lIumber of farm operators. 
This dd'inition includes man-hours of operator and family 
labor of nonresident farm operators. Conceptually one 
would like to exclude this Sourc(' of labor in calculating 
Ullin-hours of operator and family lahor per residcnL 
operator. To the author's knowledge, existing data series 
are not adequate for this calculation. 

13 lfndt~r this approach, capital apprcciati(>n of assds is not 
incllHlt'd in ~Iurns to bt: irnpllh~d. 

(2.1) 	 PNNFI = 1989.8 + 267.86 (AHWR - OLR) 

(82.81)**'*' 


- 0.798 MHOL - 65.60 U rho =0.273 
(0.191);(+* (22.32YX-** 

Period of fit: ] 949-69 
R2 = 0.88 D~W =1.65 

Where: 

PNNFI = per capita income of the farm population 
from nonfarm som:ces (dollars) (30), 

AHWR = average hourly earnings of nonsupervisory 
employees on private nonagl'iculhlTal pay­
rolls (dollars per hour) (33), 

OLR = labor return per hour of operator and family 
farm labor (dollars per hour) 

[V!HOL := man-hours of operator and family farm labor 
per operator per year, 

U = average unemployment rate in the United 
States (percent) (4). 

All coefficients have the theoretically correct sign and all 
arc significantly different from 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 farm labor rather than the spread 
betwecn this variable and nonfarm sector wage rates. 
Equations fitted with OLR rather than (AHWR - OLR) 
resulted in lower }{2 's, lower Durbin-Watson statistics, 
and coefficients on the variable OLR which were generally 
of the right sign, but were not statistically significant. 
This suggcsts that farm operators are more concerned 
with hourly earnings in agricul ture relative to hourly 
earnings in the nonfarm sector, rather than willi 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
eOllle of tlH: farm population as shown in equation (2.2): 

(2.2) NNFI:= PNNFI . POP 

Where: 

NNF[ := aggregate income of the farm population from 
nonfarnl sources (million dollars) 

POP = farm population (millions) (30). 

Capital consumption 

The third item under sources of funds in table I is 
capital consumption. This item is equivalent to depre­
ciation of buildings plus depreciation of farm machinery 
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and motor vehicles. These values can be estimated from 
equatione (1.10) and (1.11) respectively. 

Net changes in real estate debt 

The net change in farm real estate deLt can be defined 
as follows: 

(4.1) 	 LlRED t ;:: REDtl - RED to 

Where: 

LlREDt ;:: annual net change in farm real estate debt, 
REDll ;:: real estate debt outstanding at the cnd of the 

period, 
RED to = real estate debt outstanding at the start of 

the period. 

But: 

(4.2) 	 REDli =: REDlo +REDNl\IL 
I 

- REDRPY t 

Where: 

REDNML . ::; new money loaned on real estate during 
t tht~ period, 

'" loan repayments made during the period REDRPY 
I 	 plus the amount of defaul t loans writ­

ten off. 

Substituting (4.2) into (4.1) and eanccling terms we get: 

(4.3) 	 LlREDI ::: REDNML 
I 

- REDRPY I 

Given any two of the three items, LlREDt , REDN MLp or 
REDRI'Y t' the third can bc '3olved for. Since the fourth 
source of funds listed in table 1 involves net changes in 
real t~state debt, cfforts here center on estimating LlRED t . 

ConceptUlllly one can classify loans secured by farm 
real estate 'according to tbe following purposes: (a) pur­
chases or improvements of farm real estate assets, (b) 
purchases or improvements of nonrcal estate assets, 
operating expenses, or other farm uscs, and (c) nonfarm 
US('s. All debt owed to production credit associations, 
regardless of whether it was secured by farm real estate, 
is excluded in refercllces to "real estate debt" and "loan 
secured by [arm real cstate." The determinants of bor­
rowing for the Sl't:oIHI and third purposes may differ 
substantially from the first. Existing datil series do not 
allow olle to adequately disaggregate loans secured by 
farm real {'slllte by purpose. 

The d(,t('r.lllinants of nd (;hanges in farm real estate 
debt can bt groupetl in two broad ealt:gories-those af­
fecting the supply of funds availuhle to f<lrm horrowers, 

and LJ-,ose affecting the demund for funds by farm bor­
rowers. Under this classification scheme explicit reference 
to several items is not made. For example, prepayments, 
loan ex tensions, and loan defaults all aHect the level of 
loans outstanding. These items are implicitly included in 
reference to demand related variables 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 to any given lending institution 
are numerous and diverse. One can classify these deter­
minants into factors which affect demand and those 
which affect supply. Table 3 lists 10 potential determin­
ants on the demand side and four on tile supply side. 
While the list is not complete, the major determinants of 
net changes in farm real estate deLt are believed to be 
included. 

In attempting to fit equations with the theoretical 
determinants listed in table 3, two basic limitations arise. 
First, the categories of determinants are not mutually 
exclusive. Thus, independent variaMes to be included in 
the equations may relate to one or more of the theoretical 
determinants listed. Second, lack of data prevents one 
from quantifying several of the determinants in any 
meaningful manner. Given the above limitations,. the 
specific form of the equations and the estimation pro­
cedure used are given in table 4. A discussion of exogenous 
variables follows. 

Table 3-Theoretical determinants of net changes in farm real 
estate debt owed to any given lender 

A. 	 Demand: 

.1. Cost of borroWing 
2. 	 Availability of internal funds 
3. 	 Current return on real estate investments or expected 

future returns 
4. 	 Liquidity preferences 01' borrowers 
5. 	 Cost of funds and services provided by aJlemative 

lenders 
6. 	 Value of farm real estate transfer 
7. 	 Volume of land transfers 
8. 	 Availability of substitutes to purchase as a method of 

acquiring land control (renting land) 
9. 	 Quantity of farm real estate loans demanded from 

alternative lenders 
10. 	 Need or desire to convert short·term debt into long­

term debt 

B. 	 Supply: 

1. 	 Return from It:nding 
2. 	 Availability of loanable funds 
3. 	 Security offered by borrowers 
4. 	 Comparative return between farm and lH'nfarm 

lendin~ alternatives 
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'fable 4-Model structure for estimating net changes in farm real estate debt by lending institution 

IEstimationEquation 	 Variables J procedure 

Demand equation-Federal land banks ...• AREDFLB =f(iNML, RDPP, CA, ANRED, NFl + NNFI) 	 OLS 

Demand equation-commercial banks ..... . AREDCB(d) = f (iCB, RDPP-, CA, ANRED, NFl + NNFI) ] 

Supply equation-commercial banks ....•. AREDCB(s) = f (iCR, LOF, iCR -Aaa) 2SLS 

Market-clearing equation ............ . 
 AREDCB(d) = AREDCB(s) 

Demand equation-life insurance companies .. AREDLIC(d) =f (iLIC, R~PP, CA, AN RED, NFl + NNFI) ] 
Supply equation-life insurance companies ... AREDLlC(s) = f (iLlC 1'1, iLIC -18) 2SLS 
Market-clearing equation AREDLIC(d) =AREDLIC(s) 

Demand equation-individuals and other ...• AHEDIND(d) =f (iIND, RDPP, C~, ANltED, NFl t NNFI) ] 
Supply equation-individuals :md other.... . AREDIND(s) =f(ilND,l\lpPRE, ilND - YEQ) 2SLS 
Markd-clearing equation. , .......... . l\REDIND(d) = AREDIND(s) t 
Farmers Home Administration ......... . l\REDFIiA =Z 

Total net changt: in fann real estate debt ... . l\REDTOT =l\REDFLU + l\REDCB + l\REDLIC + l\REDIND + l\REDFHA 

Exogenous variables: 	 An increasing ratio o( debt to purchase price may reflect 
a lack of available internal funds and/or an increase in 

iNML = interest rate on new loans by Federal land the value of farm real estate transfers. 
banks. Changes in quantity demanded (supplied) arc a CA = capital appreciation of farm real estate assets. 
function of price. As pricc increases, one would expect Capital appreciation is defined hcrc as the annual change 
the quantity demanded to decrease and the quantity in the nominal value of fann real estate assets, less capital 
supplied to Increase. The true cost of borrowing (return improvements. The level of capital appreciation repre­
from lending) includes the interest rate, service charges, sents currcnt or expected future returns to investment. 
and somc factor to reflect losses (gains) from compcn­ in real estate. Since capital appreciation also provides 
sating balances and other forms of rationing. Data for incrcases in equity which can be lIsed as collateral for 
these implicit costs (returns) are generally not available. additional borrowing, it is hypothesized to be positively 
Thercfore, interest rates are used as a proxy for the true related to challges in farm real estate debt. 
cost of borrowing (return from lending). Further, data .6.NRED = net changcs in farm nonreal estate debt. 
on the interest ratc on new loans (or the entire period Borrowers are likely to favor short-term loans over long­
studied are available only for Federal land banks. For term loans when there is a great deal of uncertainty con­
other institlltions, available data reflect the average inter­ cerning either the cost of capital or the price of assets 
est rate on all loans outstanding. One alternative is to they are considering for purchase. As uncertainty eases, 
usc the average interest rate on all loans outstanding as a borrowers may convert short-term loans to long-term 
proxy (or the interest rate on new loans. However, since loans. They may also make such conversions during 
real estate loans may be outstanding for extremely long periods of short-run financial difficulties, to ease the 
periods, sporadic movements in rates on new loans would financial strain. For these reasons, it is hypothesized that 
result in a much motc moderate movcmcnt in average net decreases in non real estate debt may result in net 
rates. A second alternative, and the one used here, is to increases in farm real estate debt. Conversion of short­
usc the rate on new loans by Federal land banks as a term debt to long term appears to be feasible (and 
proxy for the rate on new loans by other institutions. desirable at times), but the reverse is seldom true. Thus 
This implicitly assumes thallcnding institutions arc cx­ net changes in nonreal estate debt may be treated as an 
tremely scnsitive to ral.es charged by competitors and exogeneous variable rather than as being determined 
will react nc~ordingly. This assumption was not tested endogenously with net changes in real estate debt. 
but appears rc.asonablc in light of available evidence. NFl + NNFI = net farm plus nonfarm income. Net 

anvp = ratio of debt to purchase price. The ratio of farm income is one measure of current returns to the 
debt to purchase price measures the perccntage of the factors of production and perhaps forms the main basis 
purchase price of farmland which is financed by borrow cd for expected future returns. However, net farm income 
cllpitaL As the ratio of debt to purchase price increases, also affects the availability of intcrnal funds. As internal 
Olle would expect farm n;al estate debt to increase also. funds increase, one might expect net changes in rcal 
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estate debt to decline, because the funds may be used to 
repay existing debt or to purchase a!)Sets 011 a cash basis. 
Alternatively, as internal funds increase, the ability to 
"finance" larger purchases using larger amounts of bor­
rowed capital is clearly prcsent. 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 farm sector. Should one include 
nonfarm income of the farm S{~ctor? Can one use nct 
farm income directly as a measure of internal funds? 
Since the purpose of this report is to dctermine the im­
pact of changes in selected variablcs on sources of funds, 
whether an explanatory variable relates to one or more 
theoretical determinants is not of particular importance. 
No attt;mptis made to distinguish ne( farm from non­
farm income, since the busincss-household unit has both 
sources of income to draw from when considering in­
vestment in farm real estate. 

LOF = loanabl(: funds at country member banks. The 
ability of hanks to lend depends upon the levd of their 
deposits and the reverse requirements placed on these 
deposits. Loanable funds arc defined hen~ as one minus 
the reserve requiremcnt on demand deposits, times the 
levd of demand deposits, plus one minus the reserve re­
quirements on time deposits, timcs the level of time and 
savings dt~po"its. Since farm mortgage lending is a very 
small fraction of the total lending of all banks, it secms 

t appropriak to restrict consideration to those banks which 
havc significant amounts of farm mortgage loans. Thus 
consideration was limited to country banks which are 
membt~rs of thl' Federal Reserv(' System. Conceptually 
one would like to mcasure loanable funds at all country 
banks, including nonllH'mber banks, but data are not 
availablt~ for thi~ mCilsun'menl. 

ICB - Aaa = spread in yields, commercial bank farm 
mortgage loans and Aaa bonds. As the spread between 
the average interest rate on commercial bank farm mort­
gage loans and thl' yield of Aaa bonds increases, one 
would expeet the supply of farm mortgage funds offered 
by commercial banks to increast'. While farm mortgage 
loans arc likely to have a longer maturity, Aaa bonds are 
believed to be an alternativc long-term investment for 
commercial banks. 

Tl = total annual investments made by life insurance 
companies. Life insurance companies tend to hold a di­
versified portfolio of investments. Farm mortgage loans 
compose a small fraction of the portfolio. Noncthl'iess, 
as total investmcnts of life insur<lIlc(' companies increase, 
the supply of farm mortgage funds is also hypothcsi~ed 
to increas('. 

lLIC - 18 = spread in yidds, life insurance company 
farm mortgage loans and industrial bonds. Industrial 
bonds and farm mortgagt' loans represent alternative 

1.1 

long-term investment opportunities for life insuranee 
companies. Therefore, it is hypothesized that as the 
spread in yields hetwcen the average interest rate on life 
insurance company farm mortgage loans and the yield 
on industrial bonds incr(~ases, the supply of life insurance 
company farm mortgage loans will increase. 

MpPRE = net change in the index o( pric(:s paid on 
farm real estate. As prices paid (rec{'ived) for the sale of 
real estate increase, the buyer must invest a greater 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 
finane;ng arrangements to consummate tl", sale. There­
[orc, it is hypothesized that as the index of prices paid 
for farm real estate increases, the supp!y of funds offered 
by individuals will also increase. 

liND - YEQ =spread in yields, individual farm mortgage 
loans and common stock. It is hypothesized that as the 
yield on farm mortgage loans increases relative to the rate 
of return on common stocks, tr1t: supply o( farm mort­
gage funds from individuals will increase. However, since 
the seller can achieve the same total return with various 
combinations of interest rate and sale price, the spread 
in alternative yields (which docs not take into account 
the sale price) is likdy to be only a partial retlection of 
the true importance of differences in returns. 

Endogenous variables: 

L\REDFLB = demand for federal land bank loans mea­
sured as the annual nel change in farm real estate debt 
owed to Federal land banks (FLWs). Since supply is as­
sumed to he perfectly elastic, no supply equation iii' 
estimated. 

L\REDCB = demand for and supply of commereial bank 
farm mortgage loans measured as the annual nel change 
in farm real estate debt owed to commercial banks. 

iCB = proxy for the interest rate paid (recl~i\'ed) on 
commercial bank farm mortgage loans measured as the 
interest rate on new loans by FLB's. 

L\REDLIC = demand for and supply of life insurance 
company farm mort<!age loans measured as the annual 
net change in (arm real estate debt owed to life insurance 
companies. 

iLie = proxy for the interest rate paid (received) on life 
insurance company farm mortgage loans measured ini­
tially as the interest rate on new loans by FLB's. 

L\REDIND = demand for and supply of individual and 
other farm mortgage loans measured as the anmJal net 
change in farm real eslate debt owed to individuals and 
others. 



ilNO :::. proxy for the interest rate paid (receivcd) on in­ represent ,I simultaneous 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 loans by FLB's. by the order condition and both satisfy Ule rank condition 
~REDFHA :::. Z, a predetermined variabl(~ which repre­ for identification. The regression cot:fficicnt for net 

S4~nts congressional appropriations for Farmers 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
~RE[)TOT .;;:: an identity whieh statcs that the aggregate efficient is perhaps cxplained by the fact that of all the 

net dlangl.' in farm rcal-estat~: debt is cqual to thc sum­ institutions supplying farm real (:state loans, only com­
mation of the net change for the specific I('nding mercial banks also supply significant amounts of farm 
insti tu tions. non real cstat(' loans. Thus farm borrowcrs may seck to 

The model of net changes ill farm real estate Ilcbt was maintain, or are forced to maintain, a balance between 
r,'~stil1lated hy ordinary least squares (OLS) or two-stage commercial bank real eshltc and nonrcal estate loans. All 
l<:ast squares (2SLS) when appropriak. In equations esti­ otlwr variables, with the exception ofCA, arc signifieantly 
malctl hy 2SL5, hoth the supply an(1 demand ('quations diffcn'nt from zero at thl~ 10 pereent level or less. 
arc normalized on the quantity variable rather than on E1luation (4.5S) is the supply function for commercial 
the price variable. Results of the ('stimations are r('ported banks. The spread betwccn yields on farm and nonfarm 
in table 5. investments is measured by the difference between the 

Equation (4.4) reprcst'nts lhl' demand for Fedt'r;;lland average interest rate on eommercial bank farm mortgages 
bank loans, A supply equation was not elltimated since and the yield on Aaa bonds. The rCbrression coefficient for 
Ule supply curve was assumed to be perfectly dalltie. this variahlc is signifieantly different from zero at tlll~ L­
R('sultll of tht' ('stimation indicalt' that all regression co­ percent level. Conceptually, tht' spread betweell relllms 
efficicnts ha\'(' the expected sign. The n'grcssion coef­ on farm mortgage and short-term (less than I. year) 
ficient for Garital appn:ciatioll is not significantly differ­ placements may also affect supply. However, preliminary 
ent from zero at the usually a<:ct'ptahle levds. The analysis indicated Ulat variables of this nature a(lded 
eo(,fficient for the rate of interest is signifieantly differ­ virtually nothing to the explanatory power of the equa­
('nt from Zt'ro at the IO-pcn:cnt It'vd, whilt' codficienls tion. For this reason, and to avoid problems of multi­
for till' other three variables are significantly different collinearity among variabl(:s, till: sprt:ad hetw(~ell returns 
from zero at the l-perCenllc\'el. on farm mortgages and short-term plael'rnenls was ex-

Equations (ct,SD) and (4.55) represent demand and eluded from the supply equation for commercial banks. 
supply, respectivdy, for nel changes in farm real estate One of the primary (\l'Lerminants of a bank's ability to 
debl owed. comlllcr('ial banks. The two equations lend is the level of its deposits and the rt.:V(~rS4: 

Tabl.. 5-Rcwcssioll t:slimah~s of lIet changes ill fann rcall'stalc debl for major lending institutions' 

t' "qllatl'ollL'",qua Ion No. r_ I I"~ 
('~.4), . . .. 6ltEDFLB ::: -2060.1- 5:1.7:l6 iNML +28.253 ROI'I' + 1.986 CA - 82.569 6NREO +39.86 NFl + NNFI 0.928 

(:J2.57)"" (4.83)*** (4.62) (29.18)*** (8.10)*** 

(4.5D)..•. 6HEDCH c -856.07 - 69.:IIH iCH + 17.151 IWI'I' + 2.78B CA + 26.8:{ 6NREO +9.64 NFl + NNFI 0.836 
(:U.52)** (4.63)*** (3.98) (25.07) (7.19)* 

(,t5S) ..•. 6HEDCB' -86:1.63 + 56.63 ieB + 0.00626 LOF + 173.80 (lCB - Aaa) 0.866 
(52.3'~) (0.00099)*** (55.IIU)*** 

(4.6() .. __ 61tEDLlC "-1-526.2 - 2B2.:l1 iUC 4 41.0,1 ItOPI' + 2.07 CA ­ 50.868 6NRED + 27.(,65 NFl +NNFI 0.912 
(28.6:1)*** (3.97)*** (3.33) (21.37)*** (6.17)*** 

(4.6S) .•.. 6HEDLle- -.1966.7 + :l15.;IB iUC +6.9795 '1'1 +520.85 (lLlC - JB) 0.B12 
(88.59)*** (3.03)** (87.39)*** 

(UD).•.• 6IU:nIND "-2605.:1- 2'~·l.31 ilNO + 51.9,~6 HOI'" + 1.1.90 CA -,~ I.B95 6NHED + ,~2.1I1.6 NFl + NNFI 0.865 
(125.9:\)** (15.2:1)*** (9.27)** (52.a6) (IB.94)*** 

(·t7S) • ••. 6IU;DIND :101I.U7 + 101.911 ilNO + 33.995 611'\'ltE + 27.266 (lINI) - \'Ef» 0.729 
(70.B 1 )*** (I I.B L)*** (43.27) 

Ilk'~:IlI:'<~ lhey are lIot \'alid ill a slrid statistical &'11"", R' '8 for cljual.iOlls ("slim:lll'd by Iwo·slal(c·lc'asl S(llIarcs an~ prl'scnled for thc~ 
illtllili\"t~ :lp~'all\1t'r ilia) 1.l()8.."'·:;s alld not for hypolhesis It'still!!. 
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requirements placed upon Lhose deposits. Tht' regression 
coefficient for tht~ level of loanable funds was found to 
be significantly differcnt from zcro at the I-percent level. 
Thc coefficienL on the intt~reSl raLe variabk was noL 
statistically significant aL the 100perccnt level or less. 

Equations (4.61) and (4.6S) are demand and supply 
e(Iuations for farm real ('state debL held by life insurance 
companies. BoLh equations arc ovcritlcnLified by Lhe 
order condiLion and hoth saLisfy the rank condition for 
identificaLion. For the demand equation, all regression 
coefficients have tht' theoretically corrcet signs, and all 
except tl\(' coefficient for capital appreciation are signifi­
eantly different from zero at the ]-percl'nt level. 1n Lhe 
supply ('quaLion, all coefficients have the theoretically 
correel sign and 1I1l an' signi fic:lI1tly di ffenm L from zero lIL 
the 5-percen tlevd or less. 'I'h(' spread be tween returns on 
lifl' illsuranet' company farm morLgage loans and returns 
011 short-tt'rlll placemenL'; was noL incl\l(kd for the reason 
citt'd ill thl' distussioll of the supply equation for eOlll­
nwreial hanks. 

Estimatt's of the slIpply and dl'n1:I11(J equations for 
farm real estatt' debt Iwld by individuals and others are 
reported in eqlla Liolls (4. 7D) and (4.78) respediv!'I)'. 
The equaLions gaLisfy th~' rank and order conditions for 
identificaLion. For the dt!mand equation, all coefficients 
ha"t' the hypothesized sign and all but the one for 
ru'JREJ) arc significantly different from zero at the 10­
percent 1('vI'I. or less. I,'or the supply equation. all eoef­
fieients IHlvt' the exp\'('L('d ;iign alLhough the coefficient 
for CiIND - YEQ ) is Ilot staListic:ally significant. 

N<:o lllll'lIIpt was madl' to <'stimate nd ehangl'~ in farm 
rNII ('~tale debt owed to the Farlllers Ilon1<' Administra­
tion, bt'eaus(' the \'olulIIe of dirt'ctlending hy the Farmers 
Ilon](' Admini:;tration is ildluenct'd mon' by the volume 
of funds appropriat('(1 than by supply and demand con­
ditionl'. Ov('r tim!', hO\\'('\'('r, eongressional appropriations 
may rt'spond to pasl demands. For simulation purposes, 
IwL rtuln{l;e8 ill dt'bL oWI'd to tIl!' FarnIPrs lIome Ad­
ministraLion llet' Lr('atl'd a;; l'xogt'nously c1t'lermined. 

Net changes in nonreal estate farm debt 

;\I'l changes in lIonn'al !'::itatt' farm dt'bt ('an he def:ncd 
in a mlll1lWr similar to that developt'd for real estaLf' debt 
in ('quation~ (4.1) through (4.3). Correspond illg Lo item 
5 in table I, ('fforts hert' cl'nkr 011 ('stilllating net changes 
in nOlm'al ('statt' debt. All (!t,ht OWt'd Lo production 
crt'dit as.~Q(·iati()n" (PC,\':;) i:; da:isified here' as nonre'al 
('state dl'ht. 

CWw('ptllally 011(' ('an ela;;"if) nOllreal eslaL(! loans by 
purpo;:it" lIsing tIl(' sallie eau'gorit's listed earlit'r for real 
('Slllt(' tll'ht: (a) purehmws or irnpro"t'IllI'nts or farm real 
Nitalt' U;;t;('ls, (b) pUfehasl''; or irnpro"I'IlH'nts of nonreal 
estale 11&'\'1$, ()I)t'ratin~ I'XprnsI'S, or otll('r farm liSt'S, and 
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(c) nonfarm uses. Again the data series do not allow one 
to adequately disaggregaLe nonreal eslate loans by pur­
posc. It is believed that the majority of nonreal estate 
loans are used for purpose (b). A study of PCA loans 
made in 1966 (21, table 10) indicated Lhat only 7 per­
cent of the total amollnt advanced was for the purpose of 
buying farm real estate or to tmpro\'e land and buildings. 

Detcrminants of neL changes in nonreal estate debt 
can be classified into two caLcgories-thosc affeeLing the 
supply of funds available to farm borrowers, and those 
a[feeting the demand for funds by farm borrowcrs. By 
examining current knowledge about the demand for 
nonreal cstatc funds and the groups supplying tiICS" 
funds to thc farm sector, one can gain information about 
the supply and demand faetors which influence net 
changes. 

Available ,lata scries allow one to distinguish six dif­
ferenL groups which provide nonreal estate funds to the 
farm St.,etor. Thesl' groups are the l~armers Horne Ad­
ministnition, Federal intermediate credit banks, PCA's, 
commercial banks, CommodiLy CrediL Corporation (CCC~ 
and 1I0nreporting creditors. 14 Although CCC price-~up­
porllollns arc nonrecourse loans, they arc treated as debts 
in the BSf'S. However, since sums of money received for 
erops placed under CCC loans arc eonsidcred income in 
Lhe farm income accounts and were included in the in­
coml' equations developed earlier, we exclude them from 
consideration here to avoid double accounting. 

Nonreporting creditors arc estimated to be the largest 
source of nonreal estate debt. The estimate of nonreal 
esLate farm debt owed to nonreporting creditors is de­
veloped as follows: "From the most recent cenSllS survey 
for which data arc available, an cstimate is made of the 
nonreal estate farm debt outstanding from merchants, 
dealers, and other miscellaneous lenders as a percentage 
of the total outstanding nonreal estate loans of the lenders 
reporLing annually. This proportion is applied to the 
nonreal estaLe debt of reporting lenders for intercensal 
years to provid{! 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 alld apply statistical tests of signi­
ficance to Lht' resulLs derived. 

The Farmers Horne Administration holds roughly 4 
p~'reenL of all nOlm'al estate debt outstanding,. excluding 
CCC loans. As with farrnowlH'rship loans, the supply 
e\lCYI' of nomeal estate loans by the Farmers Horne Ad­
minisLration lIIay b(' consid,'red nearly perfectly inelastic 
in the short nln since it is primarily deLermined by 

t4 Nonrcporting creditors include merchants, dealers, agricul­
tural credit corporations, livestock loan companies, small loan 
companies, and privatc individuals. 



eOIlI:,"'l'~ional appropriations. For this rcason, no attempt 
is mallt' Iwn' to estimate net changes in nonreal estate 
deht oWl,d to the Farmers Home Administration, 

Fctll'ral inh'rml'diatc credit banks (FICB's) hold an 
t'xtrl'ml'i" small fraction of the totalnonreal estate debt 
tlutsta,Hling. The primary functions of FICB's are to 
discount loans for and makl\ loans to PCA's and to work 
willI PCA's on loan standards and problem cases. Loans 
outstanding to FICB's have been only abou t 5 percent 
of tht' combined total of PCA's and FICB's. For these 
rt'asons, loans outstanding to PCA's and FlCB's were 
treated as one, and the combined total is referred to as 
loans outstanding to PCA's. The percentage of all non­
real estate loans outstanding, excluding CCC loans, held 
by PCA'8 was slightly over 8 percen tin 1949 and increased 
to over 16 percent by L969. Commercial banks arc the 
second largest source of nonreal estate debt, exceeded 
only by nonreporting crcditors. Commercial banks held 
roughly 40 percent of all nonrcal estate loans ou tstanding 
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 estate 
debt did not incllHle tile interest rate as an explanatory 
variable. Herr assumed that supply was perfectly clastic 
and that factors associated with the supply of nonreal 
estate credit are minor and can be ignored. While this 
assumption appears valid for PCA's, it seems completely 
inappropriate for the Farmers 1·lome Adm iniSlration, 
which is included in Herr's aggregate net change figures. 
In addition, it is questionablt: whether the assumption is 
valid for eOlllmereial banks. There is also an implied as­
sumption in Herr's model Lhat the demand for nonreal 
{'state debt is either very highly or perfectly inelastic. 
This hypotlwsis is not testcd. 

An carlier paper by Wehrly (35) reported a simultan­
eous model filled to thc level or institutional nonreal 
estate debt outstanding and the rate charged for that 
debt. The lltl~ of Wehrly's paper-"An Unsuccessful Ex­
ploration into the Stmcture of the Institutional Non­
Real-Estat~~ Farm Credit Market"-is an indication of 
the potenLial problems in an investigation of this nature. 
Wehrly states that "the analysis failed to identify any 
significant relationships between price and quantity of 
this t)'p~' of credit." While Herr and Wehrly do not pro­
vide equations that Can he ust:d here to estimate nd 
changes in nonreal estute (Iebt, they do offer som'c very 
ust:ful elUl'S on the variables one may wish to indudc in 
rCb'l'essioll estimaLeS. 

In cstimating a funetional equation, one is faced with 
the problcm of dt:fining the thcordieal determinants of 
lhe function and selecting thc data series which quantify 
tIll; theon'tical determinants. In practice, a data series 

generally quantifies, at least in part, more than one theo­
retical dctenninant. 

For reasons cited carlier, it is probably appropriate to 
estimate only net changes in nonreal estate farm debt 
owed to commercial banks and PCA's. The specific form 
of the model tested here is presented in table 6. 

Exogenous variables in table 6 arc defined as follows: 
~CE ::: net changes in cash expenditures. These changes 

reOect changes in annual cash outlays required for the 
production of agricultural products by the farm sector. 
As these cash outlays increase, one would expect tlre 
demand for non real estaLe debt to increase also. Herr in­
cluded this variable in estimating aggregate net changes 
in nonreal estatt: farm debt and found it to be significant 
at the I-percent level. 

G FI/CE ::: ratio of gross. farm income to cash expendi­
tures. This ratio is one measure of the availahility of 
internal funds. As the ratio increases, one would expect 
a decrease in the demand for nonreal estate debt. Herr 
included a variable vcry similar to this and found it to be 
significant at the l-pereentlevel. 

WR = wage rate paid hired farm laborers. Wehrly sug­
gested the inclusion of this variable to account for capital­
labor substitu tion in agriculture. As the wage rate in­
creases therc is a greater incentive to replace labor with 
capital. Since the purchase of additional capital may 
require borrowed funds, one would expect a positive 
relationship between wage rates paid hired farm laborers 
and the demand for nonreal estate capital. 

FICB = Federal intermediate credit bank debenture 
rate. FlCW!' arc the primary source of loanable funds for 
PCA's. Therefore, as the raLes paid by FICB's 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 
eommereial paper. Commercial banks have numerous in­
vestment alternatives, both long ai,d short term. The in­
terest rate charged by commercial banks is hypothesized 
to be a positive function of the rate of 4-to-6-month 
prime commercial paper. As the rate of interest received 
on 4-to-6-month prime commercial paper increases, one 
would expect banks to increase the supply of funds 
committed to short-term commercial loans. Due to a 
reduction in supply, the interest rate on nonreal estate 
farm loans would be likely to increase until an 
equilibrium between farm and nonfarm rates was 
achieved. 
~LOF = nct change in loanable funds of country mem­

ber banks. An increase in llle supply of loanable funds 
represents a shift to the right in the supply curve of 
commercial bank loan funds. As supply increases, one 
would expect a ncgative effect on the rate of interest. 

Endogenous variahles in tabl(' 6 are as follows: 

t 


.~ 
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Table 6-Modcl stmcture for estimating nct changcs in farm real cstate debt owed to commercial banks and 
production eredit associations 

Estimation
Equation 	 Variablcs' 

proccdurcI 
Demand equation-production credit associations .. t:.NREDPCA =f[iPCA, t:.NItEDCB, t:.CE, GFI/CE, Will 

Price equation-production credit associations ..... ipCA = flt:.NREDPCA, FICBI 

Demand equation-commercial banks..•....... t:.NREDCB ~ f[iCB, t:.NREDpCA, t:.CE, GFI/CE, WRl 


Price equation-commcrcial banks...•...•.... iCB = fLt:.NRtmCB, ipCA, 4-6 MPCP, t:.LOFJ 

, See lext for definitions of variables. 

~REOpCA '" demand for production credit association PCA loans. The results of this cquation also suggest that 
loans, lIleasurt:d as the annual net change III nonreal the demand for PCA loans is strongly influenced by 
estate loans owed to production credit associations and capital-labor substitution and the level of cash expendi­
Federal intermediate credit banks. tures. 

ipCA = av~-rage interest rate (including service feeE» paid Equation (5.IS) is the price equation used to estimate 
by farmers on loans obtained from production credit the cost of PCA loans. The equation satisfies the rank 
m;soeiations. condition and is overidentified by the order condition. 
~REDCB :::: demand for commcrcial bank nonreal The regression coefficient for .6.NREDpCA is not signi­

estate farm loans, measured as the annual net change in ficantly di(ferent from zero. Therefore, one cannot reject 
nonreal estate loans owed to commercial banks. the hypothesis that the supply curve for PCA loans is 

ieB :::: average interest rate (including service fees) paid perfectly elastic. The interest rate on FlCB debentures 
by farmers on nonrcal estate loans obtained from corn· was found to be significantly different from zero. How­
mercial banks. ever, a substantial portion of the variation III PCA 

The model for net changes in nonn-al estate farm debt interest rates remains unexplained. A comparison of the 
was estimatNI by two-stage least squares. Demand equa­ data series indicates that from 1949 to 1969 the spread 
tions arc normalized on the quantity variable while supply in average interest rates charged by PCA's and the average 
equations are normalized on the price variable. Results rate paid on FICB debentures ranged from a high of 4.93t of the estimation are reported in table 7. percentage points in 1949 to a low of 0.39 percentage 

Equation (5.lD) is the demand equation (or nonreal point in 1969. Therefore, factors other than FICB de­
estate loans from production credit associations. The benture rates play some part in detennining the interest 
equation S<ltisfies the rank condition and is overidentified rates charged by I'CA's. Since PCA's operate as a bor­
by the order condition. Coefficients for all variables have rower cooperative, one might expect the interest rate on 
the theoretically correct sign and all arc significantly dif­ PCA loans to decline as the level of retained earnings 
ferent from zero at the lO-percent level or less. The re­ increases. Equations which included the level of retained 

t 	 gression coefficient for t.NREOCB is negative, indicating earnings and the ratio of returnl'd earnings to loans out­
that with other things equal, nonreal estate debt owed standing were also tested. Thc!le equations did not signi­
to PCA's declines as nonreal estate debt to commercial ficantly increase the percentage. of variation explained. 
banks increases. This indicates that nonreal estate loans Equation (5.20) represents the demand equation for 
from comlllercial banks arc considered substitutes for nonreal estate fann loans from commercial banks. The 

Table 7 -Hegn:ssion t'stimatcs of net changes in non real cstatc farm dcbt owcd to selectcd institutionallcndcrs 

Equation No. 	 Equation I R' 

(5.lD).... NREDpCA = 4022.9 -156.71 iPCA - 0.8677 t:.NREDCB +251.47 t:.CE - 2223.5 GFI/CE +805.19 WR 0.931 
(10·t65)* (0.5295)* (116.72)** (1326.9)** (215.83)*** 

(5.1S) .•.. ipCA '" 5:1025 - 0.0002537 t:.NREDPCA + 0.2729 FICB 0.741 
(0.0006732) (0.0761)*** 

(5.2() ••.. NHEOCB =4936.8 - 115.93 iCB - .121 t:.NREDrCA +234.89 t:.CE - 2668.4 GFI/CE +49.22 WR 0.861 
(384.24) (1.119) (79.53)*** (looO.O)*** (663.07) 

(5.28), ... iell '" 6.056 + 0.0004743 t:.NREDCB + 0.2009 (4-6 MPCP) - 0.0052 t:.LF 0.778 
(0.00017:134) (0.0315)*** (0.0156) 

IS 



equation is overidentified by the order condition and 
satisfies the rank condition for identification. All coef­
ficients havc the theoretically COrrect sign, but only the 
regression coefficients for l1CE and GFI/CE arc signifi­
cantly different from zero. While the coefficient on the 
wage rate paid hired farm workers was significantly dif­
ferent from zero in the equation for PCA's, [or com­
mercial banks thc codficicnt was much smaller and was 
not significantly different from zcro at the 10-percent 
level. 

Equation (5.2S) is the price equation for nonreal estate 
farm loans by cOlllllltrcial hanks. The equation satisfies 
the identification criteria. All coefficien ts hllve the theo­
retically correct sign, bul only the coefficient [or 4-6 
MPCP is significantly different from zero. 'i'his suggests 
tllHl the interest raLe paid by farmers for 110url'al estate 
farm loans from cOllunereial banks is influenced by 
interest rates paid by l'ommereial lenders on shOrl-term 
loans. As wilh peA's, a rather suhstantial amount of 
variation in the intw'sl rall's charged by banks is un­
explained. 

Capital appreciation 

Net capital appreciation on farm real estate is defined 
as tht: n('t change ill the value of real estate, less ex­
penditures for capital improvements. IS It is hypothesized 
here that eapital appreciation of farm real estate assets 
is a [unction of fluctuations in prices received and paid 
by farmers, the interest rate paid on new real estate 
loans, and the quantiLy of land in farms. As prices re­
ceived by farmers increase rdative to prices paid, one 
would expect capital appn~ciation to increase. Changes 
in prices received rdative to priccs paid will most likely 
alter ('xpl'cLed future income, which will in turn alter the 
capitalized value of land. A large portion of farm real 
estatt' purchases arc allcast partially financed with bor­
rowed funds. Thercfore, One might expect a negative 
relationship between the price of land, and hence the 
level of capital appreciation, and the intercst rate on 
new farm mortgage loans. 

The impact of changes in lhl.~ quantity of farmland on 
the value of farm real estate depcnds upon the own 
price elasticity of demand for farm real cstate. [f thc 
demand for land is inelastic, decreases in the quantity of 
land in farms would increase the total value of remaining 
land in farms. The elasticity of (I':mand for farm real 
estate is hard to determine a poori. One of the most im­
portant factors influencing the elasticity of demand for 

15Thc: term "net. capital appreciation" is used here bcCaU5CIh(~ 
net chanb'C in the markc t value of assets can also be defined as 
gtOS-'\ appreciation Ics!l depreciation plus capital improvements .. 
~'or income lax purpoilcs it is useful to distinguish depn:ciation 
from gtos& appreciation. 
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any commodity is the availability of substitutes. In the 
context o~' productivity, land has substitutes in the form 
of irrigation, fertilization, etc. However, in thc context 
of space, land has few good substitutes. In a broader 
context, rcductions in the quantity of land in fanus mea­
sv.res the demand for land for nonfarm uses. 

Results of the regression estimate using the afore­
mentioned variables are presented in equation (6.1): 

(6.1) 	 CAt::: 177.066-2.7l iNML 
(1.06)*** 

+ 0.461.9 (lllpR -l1lpp)-134.347 LlF 
(O.091)'=--H (35.08)*** 

Period of fit: 1949-69 
R2 ::: 0.772 D-W::: 2.59 

Wherc: 

iNML :: interest rate on new money loaned by 
Federal land banks (percent) (27), 

MpR -llIpp ::: net change in the index of priecs re­
ceived by farmers, minus net change in 
the index of pritespaid by farmers 
(1957-59 = 100), 

LlF::: quantity of land in farms (billion acres) 
(32). 

Regression coefficients for all variables are significantly 
different [rom zero at the l-percent level and all have 
the theoretically correct sign. Thc Durbin-Watson statistic 
allows one to reject the hypothesis of autocorrelated 
error terms. 

Regression Estimates of Uses of Funds 

Capital expenditures on nonreal estate assets 

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

(7.1) C~~NRA::: TVM I -TVMt_1 + DPN~ 

Wherc: 

CENRA =capital expenditures on nonreal estate assets 
(million dollar&), 

TVM ::: total value of farm machinery and equipment 
(million dollars), 

DPNltm ::: annual depreciation or' farm machinery and 
equipment (million dollars). 

http:177.066-2.7l


I 

I· 

~~quatioll (l.8) provides all estimate of DPN Rm' Thcre­
fore, if one obtains all estimate of TVM, then one can 
(:stimate CENRA. 

It is hypothesized that most of the variation in year­
end stocks of farm machinery and motor vehicles can be 
explained by a simple version of the capital stock adjust­
rueI'll model. It is hypotllesiz('d that the desired stock of 
farm machinery and motor vehicles is a function of the 
I('vel of nd farm illcome per operator and the wage rate 
paid hired labor. As nel incoml' increases, the desin~d 
stock of farm maehincry and equipment is also expected 
to incn:asl'. Likewise, as farm wagl' rates imTease one 
might exp('et lhl' desired stock of farm maehilll'ry to 
intn'as(' because of the dt~sire to substitute capital for 
labor. TIll' <:apital sto<:k adjustnH'nL modd, however, sug· 
gests that the (/(osired level will noL be obtained in one 
tillle period. Results of the <:apital stock adjustlllent 
model are prl'sentl'd in equation (7.2): 

(7.2) TVM " -1.66~;~ + 0.00100 NFl/FO +4.:3541 WB.t 
(0.00044)H Ut34)* 

+ 0.6974 TVM t_1 
(O.OHBYJio H 

• 

Period of fit: \949-70 
R'2 :; 0.993 D·W::; 2.06 

Wllt'n': 

TVM =total value of {arlll machinery and equip­
menl (bi!lion dollars) (28), 

NFI/FO ::: the annual level of J\(,t farm income per 
farm operator (dollars) (30), 

\VR::; farm sector wage rate (dollars) (27). 

All regression coeCfiei('nts have fhe expected sign and 
all art' signifieanLly different from 7.ero al the 10-percent 
level or less. From equa tion (7.2) one can calculate the 
adjustmcnt coefficient, i.e., the rate al which the gap 
between desired and actual stocks is closed. The adjust­
ment eoeffieienl is defined as one minus the regression 
coeffieicnt on the lagg~'d dependent variables. The ad­
justment coeffieicnt of 0.3026 (1.0000 - 0.6974) indi­
cates that only 30 percent of the gap between d~'sired and 
actual stocks of farm machinery and motor vehicles is 
clos~'d ill one time period. Combining results of equation 
(7.2) and estimates of depreciation n'portcd earlier in 
equation (1.8) allows ont' to l'slimate capital expenditures 
on nonreal ('state ass.~ts as suggested in equation (7.1). 

Net. changes in inventories 

'I'll{' st'wnd USI' of funds listed in table I is net changes 
in farm inventories. l·;'lrlicr, «,quation (1.6) provided a 

method for estimating crop and livestock inventories. Net 
changes in inventories arc includcd in the calculation of 
net farm income on the sourees-o(·fHnds side of the 
acCOunt. Conventional treatment fvf a SAUF statement 
of this natun~ is to also ir\dudc net change" in inventories 
as a usc of funds. Tht~refore, further estlmat1()n of this 
il(om 15 not required. 

Net changes in financial assets 

Equations wilh which to estimate year-end stocks of 
demand deposits and time a,,~ savings deposits have been 
developed by I'epson (18, 19). Penson's estimates of 
y(~ar-t'nd stocks of financial assets are part of an overall 
system of simultaneous equations which he uscd to 
determine the portfolio balance between physical and 
filHlllcial aSBets and liabilitit~s held by farm proprietors. 
While Penson 's ~stimates arc part of a simul laneous sys­
tem, onl' ean 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 unit are reported in equations (9.1) 
and (9.2) respectively: 

(9.1) 	 SDDBH = 0.01266 - 0.01539 ROO + 0.0015 RTO 
(0.0036)*** (0,0006)*** 

- 0.00095 itMB - 0.0003348 REQ 
(0.00024)*** (0.000110)*** 

+ 0.000375 SPABH + 0.2647 LSDDBfl 
(0.000264)* (0.1495)** 

Period of fit: 1948-69 
R2 ::: 0.81 D-W::; 2.55 

(9.2) 	 STDBH::: 0.00366-0.01016 ROO -0.00215 Rm 
(0.00336)*** (0.0006)*** 

- 0.000848 RMB - 0.02714 YBH 
(0.00021)*** (0.0124)** 

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

Period of fit: 1948-69 
R2 ::; 0.996 D-W::: 1.96 

Wh(,re: 

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

STDBH ::; stock of time and savings deposits per farm 
business household unit deflated by the 
GNP price deflator, 

ROO::; service charge on demand deposits, 
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Itro ::; rall' of return on timc and savings deposits, 
RMB :: rate of rdurn on marketable Government 

bonds, 

REQ ;:: rate of rcturn on common stocks (Moody's), 
SPAHII ::; stock of physical assets pcr farm business 

household unit deflated by the GNP 
price deflator, 

LSDDBH ::: lagged valuc of SOOBB, 

LSTDBH ::: laggt~d valuc of STOOH, 


YBII ::: level of gross farm income plus nonfarm 
income per farm business household unit 
deflated by the GNP price deflator. 

All coertil'i('nts in t'quations (9.1) and (9.2) have the hy­
pothesizt'd sib'll and all are signifil'antly differt'nt from 
z(~ro at thc 100pen:etlt level or les$. 'fhe adjustment cocf­
ficit'nt$ indicate that gaps between desirt:d and actual 
stocks are c1ost~d almost twice as fast for demand 
d~'posits as for tillle and savin/,>"S dt'posits. A more complde 
explanation of these equations is given by Penson. 

Equations (9.1) and (9.2) an: in tcrms of real stot-ks 
per farm IlllsirH'SS household. Equations (9.3) and (9.4) 
lIr(' the equations wwd to eonvert to aggregate nominal 
stocks, while elJuations (9.:') and (9.6) an' thos(' needf'd 
to dl'lt'rrnirlZ' !let changes in nomi!lal stocks: 

(9.3) SDn::: SODBH . CNP . N\"O 

(9.4) STD:; STDI3I1 . eN!' . NFO 

(9.5) 6SDD.:: SOOt - SDl)t_l 

Where: 

SOD::: nominal stock of demand deposits held by the 
farm scctor (million (Iollars), 

GNP::: GNP price deflator (14), 
NFO::: numhl'r of farm operat(lrS (million) (27), 
STO::: nomirHiI stock of tim(' and savings deposits held 

by [arm sector (million dollars). 

Total investment in real estate assets 

Tht' annulli totlll irwcstmcnt in fllrm real estate llssets is 
ddined hen' as tht' net change in the market valut' of 
farm n'lll ('state assets. Using the estimated levels for the 
stock of farm real I.'stllte llssetS, one can estimll te total 
annual inv('stmenl in fllrm real ~'statt' assets. In equational 
form: 

(lO,I) TIRA::: TVREl-TVRI~t_l 
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Thf~ total value of farm real estate assets can bc csti­
mated indirectly as: 

Where: 

TVRE t ::: estimatf:d tolal value of farm rt:al estllte asscts 
at end of period, 

CAt::: estirnllted level of net cllpital appreciation 
during the period, 

Cft ::: estimated level of cllpital improvements dur­
ing thc period. 

Equation (6.1) provides an estimat(~ of net cllpital ap­
prt~cilltion. By obtaining an estimate for capital improve­
ments, one call use equation (lO.2) to estimate the stock 
of real estllt(~ assets. 

Farm eapital improvements can be classified as ex­
penditures on "farm operator dwellings" and "other 
buildings llnd Illnd improvements." Expenditures on farm 
operator dwellings should vary with the number of farm 
operators, while ;,mprovements in general should increase 
a., income increllscs. Equation (10.3) n'ports the function 
used to estimate farm capital improvements: 16 

(10.3) 	 Cl.::: IlO.05 + 0.01837 NFL +45.65 NFO 

(0.00614)*** {32.72)* 


+ 0.598 CIt _ 1 

(0.206)*** 


Period of fit: 1949-69 . 
R2 = 0.90 D-W = 2.02 

CI::: llnl1llal levcl of capital improvements to farm 
real estate (million dollars) (30), 

NFL::: net farm income (million dollars) (30), 
NFO ::: number of farm operators (million) (27). 

Regression cOf,ffjcients for all variables have thc theo­
retically correct sign and all arc significantly diffcrent 
from l.ero at tlw 10-percent level. The Durbin-Watson 
statistic allows one to reject the hypothesis of autocor­
rebtion althe I-perc('ntlcvel. 

Indirect estimates of the stock of relll cstatc assets 
werc obtained hy adding thc estimated kvcls of capital 

'6 Equations which included short-term and long-term interest 
rates with the above variables were also estimated. In both cases 
the regression coefficient was not significantly different from 
zero and did not have the thcoreticaUy correct sign. 



Table 8-E$timated tl)lal value of fann real estate assets at end of year, United States, 1950-69 

CA~ from I CIt from I Equational estimated stock I Reported stocks of fann 1Deviation: reported Year 
equation (6.1) equation (10.3) of fann real estate assets real estate assets! minus estimated 

llil. dol. Bil. dol. Bil. dol. Bil. dol. Bil. dol. 

1949.... -1.5 1.6 76.7 75.3 -1.4 
1950.... 5.2 1.5 83.5 86.6 3.1 

1951. ... 8.6 1.6 93.7 95.1 1.4 
1952.... 0.0 1.6 95.3 96.5 1.2 
1953.... -1.4 1.5 95.4 95.0 -{).4 
195,,- ... 2.9 1.5 99.8 98.2 -1.6 
1955.••. 3.5 1.4 104.7 102.9 -1.8 

1956.... 4.4 1.4 110.5 nO.4 --{1.8 
1957.... 3.4 1.3 115.2 115.9 0.7 
1951\.... 6.8 1.4 ]23.4 124.4 1.0 
1959.... 0.9 1.3 125.6 130.2 4.6 

,) 
L960.... 3.7 1.3 130.6 131.7 1.1 

1961. ..• 5.2 lo3 137.1 138.0 0.9 
1962..•. 7.0 1.3 l'l5.4 143.8 -1.6 
1963.... 6.7 1.3 153.4 152.1 -1.3 
1.964.... 7.5 1.2 .162.7 160.9 -1.2 
1965.... 9.1 1.3 L72.5 1"12.5 0.0 

1966.... 9A 1.3 183.2 182.5 -0.7 
1967..•. 10.5 1.3 195.0 193.1 -1.9 
1968.... 7.2 1.3 203.5 202.6 -0.9 
1969.... 4.3 1.3 209.1 208.2 -0.9 

! Source: Balance Sheet of the Fannilllt Sector (28). 

appreciation and capil<11 improv{'mcnLs Lo Lhl~ levcl of real (12.1) CROLlV t = CROLlV _] +1lIt 
esLate Oltocks at the heginning of the period. Results of 
thesl' calculations lire reporli'll in lahle 8. Till; deviations Where: 
arc slllall when compared with BSFS I'stimates. Thc sum 
of thl' dt'viations is $0.2 billion, indicating that on aver­ CROLlV t :::; crop and livestock inventories on fanns 
age llie equationally estimated total value of farm real (million dollars), 
{'slatt, is roughly equivalent to the BSFS estimate. The tJ = annual net change in crop and livestock 
avenlg\' absolute deviation, however, is slightly over $1.0 inventories (million dollars). 
billion pi~r year. This represents less than a 1-percent 
deviation on averagl'. Equation (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

Ancillarv Regression Estimates 
deposits and time and savings deposits respectively. The 

To estimate a balance sheet using tilt' simulation model only remaining asset of the farm sector ;eported in the 
under constTIlction, il is necessary to estimate (or lake as BSFS which has not been estimated is the stock of house­
given) the stock of all physical and financial assets of the hold furnishings and equipment. The number of house­
farm Sector, As indicated in equation (10.2), real estate holds in the farm sector declined rapidly from 1949 to 
assets of tht' farm sector can be estimated by adding the 1969. Therefore it seems appropriate to estimate the 
estimated II'veis of net capital appreciation and capital level of household furnishings and equipment on a per 
improVl'lIli.'nts to IIII' stock of real estale assets at the 
st:lrt of the (~stimation period. Likewist', olle can estimak !'The stock of inventories is from BSFS data, while AI is taken 
the stock of erops and livestock althe end of the period from equation (1.6) which is based on FIS data. Historically net 

changes in inventories reported in FIS and summed over a num­by alhling tht' t'stimatt'd net change in crop and livestock 
ber of years are lower than net changes in stocks based on BSFS

inventor;t's 10 inventories at the start of the estimation 
data (see footnote 6). Thus estimatcs of crop and livestock in­

period. Equa tion (1.2.1) illustrates an equa tion of this ventories obtained in the manner depicted in equation (12.1) will 
naturt~: 17 have a ten~fJney to be lower than BSFS estimates. 
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hou84.hold basis rather than ill a&,urcgate terms. It was 
dedell'!! to test a simple vcrsioll of the capital stock ad­
ju;:tnlt'nt mollel to estimate the level oC household fur­
nishings and equipment per farm household. Results arc 
rt'ported illcquatiol1 (12.2): 

(12.2) 	 HFEQH t ::: .135 + 0.00008 NFlHl 
(0.00004)** 

+ 0.85 IIFEQH _t 1 
(0.10)"*-** 

I\'riod of Ht: 1949-69 
tt2 = 0.954 D-W =2.06 

Where: 

IIFEQH\ :: "nlut' of household furnishings and equip­
ment Jlcr farm household (dollnrs) (28), 

NFIII ~ annual Icv!'1 of net farm income per farm 
household (dollnrs) (30). 

Both regression coefficients have thc expectcd sign aml 
both are significantly diff/'renl from zero at lhc 5-pcrcent 
level, The D-W Sllliislic allows om: to rejcct thc hypothesis 
of autocorreinted error terms. The specd-oC-adjustment 
coefficient indicates tlmt a gap Ilt'twcen actual and desired 
levels of houschold furnishings and equipment is c10scd 
quite slowly. 

THE SIMULATION MODEL 

Structure of the Model 

The general form of lhe simulation model constructcd 
here is givcn UI figurc 1. Thc user must first specify the 
initilllizing pllrameters which control the point in time at 
which the simulation is to .begin llml the number of 
periods to be simulated. 'fhe program then reads in dllta 
cards which contain the values for llll exogenous variables 
to be uscd in the equations contllincd in the model. 
Then the farm income and nonfarm income equations 
art~ solved and if necessary corl\'crted to aggreglltc nominal 
valueS. The farm income stllte.ment is then printcd. Next, 
net chllnges in real estate lind nonreal estate debt arc 
rlelcrmined by simultaneous equations. Equlltions used 
to cstimllte stock values [or the blllancl' sheet arc cru­
culat~'d and printed. Next, values for th., SAUF state­
ment an~ rlderrnineu and printed. If the desired number 
of tirn(~ periods has be('n simulated th., program is ended, 
lind if not, llll IIt'ccssary parameters are up(lated and the 
next time period is fIIn. 
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Thc model can best be characterized as II rccursive 
system which contllins withi1\ it scvernl smrul systems of 
simultaneous equations. Table 9 outlines the equations 
used in the model and the order in which these equations 
arc used in the model. The statistic<i~ properties of these 
equations were given earlier in this report. 

Tllble 9 classifies equations by their "recursive order." 
Recursive order as used hel;e Clln best be explained by 
eXllmple. Suppose we have three equlltious of the fol­
lowing form: 

'. 

The first equation is of recursive order 1, because it Clln 
be solved for one time period in II recursive system with­
outany other cqulltion being solved. This docs not imply 
that Y 1 is completely independcnt of the remllinder of 
the system, since the value for Y 1 in the second period 
of the simullltitm run would be affected by the estimated 
value of Y3 in the previous -p(~riod. If the term Y 3 t- \ 

were not included in the first equation it would still be 
of order 1. Equation (2) is of order 2 since it requires 
the solution of one (or more) equlltions of order 1 be­
fore it can he solved. Equlltion (3) is of order 3 because 
it requires the solution of one (or more) equations of 
order 2 before it Clln be solved. The ordcr of solution in 
tht~ simulation modd for elluations of the sam(~ recursive 
order is not importllllt. 

As illdiclltcd ill tablc 9, the cquations used in forming 
gross lind net farm income identitics are of order 1. Only 
two other equations arc of order 1. Thus the simulation 
progrnm essentially operatcs from a position with net 
farm income determined bcfore most other sources of 
funds arc determincd. Equlltions used to estimate nel 
changes in real estate debt are of the highest recursive 
order and arc therefore strongly influenced by the esti­
mates from lower recursive order equations. 

The simuilltioll model is written in FORTRAN language. 
Two subroutines used to cruculate the simultaneous 
equations for net changes in real estate and nonreal ';dtate 
debt lire called by the main program. A complete listing 
of the simulation model is providcd in (11). 

Time paths of exogenous variables 

To filII the simulation model for futllre periods, it is 
neccssllry to specify the time pllths of exogell(;,us vllrillbles 
included i/l equlltions underlying the model. There are, 
of course, II large number of exogenous variables in a 
model of this size. The following discussion describes 
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Table 9-Equational ordering for the simulation model of farm sector social accounts 


Equation used Order of solution in I Recursive 

Description

ill simulation simulation modeP order 

1.4 ..... Cash receipts from marketings plus value of home consumption 1 1 
1.5 ..... Gross rental value of farm dwellings 2 1 
1.6 .. , .. Net changes in farm inventories 3 1 
1.7 ..... Interest on farm mortgage debt 4 1 
1.8 ..... Current. operating expenses plus net rent to nonfarm landlords 5 1 

1.9A ...• Log of taxes levied on farm property 6 1 

1.98 .... Taxes levied on farm property 7 1 
l.10 .... Depreciation of farm buildings 8 1 
1.11 .... Depreciation of farm machinery and equipment 9 1 
1.12 .... Accidental damage 10 1 
1.2 ..... Gross fann income identity 11 2 
1.3 ..... Gross farm expenses identity 12 2 
1.1 ..... Net farm income identity 13 2 
2.l ..... Per capita nonfarm income of the farm population 14 3 
2.2 ... .. Aggregate nonfarm income of the farm population 15 3 

10.3 •..•. Capital improvements 16 3 
6.1 ..•.. Capital appreciation of real estate assets 17 1 

10.2 ..... Total value of farm real estate assets 18 4 
7.2 ..... Total v!ilue of farm machinery and motor vehicles 19 1 

5..10 .... Demand for nonreal estate farm loans from production credit associations 20s 4 

5.1S .... Interest rate paid on production credit association loans 20s 4 

5.2D .... Demand for nonreal estate farm loans from commercial banks 20s 4 

5.2S .... Interest ratc paid on nonreal estate farm loans from commercial banks 20s 4 

4.4 ..... Demand for farm real estate loans from Federal land banks 21 5 
4.5D .... Demand for farm real estate loans from commercial banks 22s 5 
4.5S .... Supply of farm real estate loans from cummercial banks 22s 5 
4.6D .... Demand for farm real estate loans from life insurance c~mpanies 23s 5 I 

4.6S .... Supply of farm real estate loans from life insurance companies 23s 5 
't7D .. .Demand for farm real estate loans from indi'yicluals and other 24s 5 
4.7S .. Supply of farm real estate loans from individuals and other 24s 5 

12.2 ... Household furnishings and equipment per farm household 25 3 
9.1 ... Real stock of demand deposits per farm busi'aess household 26 4 
9.3. Aggregate nominal stock of demand der,>osits 27 4 
9.5. Net change in nominal stock of demand deposits 28 4­
9.2. Real stock of time and savings deposits per farm business household 29 4 
9.4 . Aggregate nominal stock of time and savings deposits 30 4 I 
9.6 •.... Net change in nominal stock of time and savings deposits 31 4 

12.1 ..... Stock of crop and Iivcstock inventories on farms 32 2 
7.1 .... Capital cxpenditures on non real estate assets 33 2 

10.1. .... Total annual inveshnent in real estate assets 34 5 

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

how the time paths for the exogenous variables were 
choslm. Some of the choices may be arbitrary. Some 
were chosen by usc of a linear or curvilinear trend equa­
tion. Note that any of the following assumptions can 
eusily bc chunged and incorporated into the simulation 
model. 

GOI'ernment payments: Government payments to 
farmers increased substantially during the 1960's. In 
.1970 the majority of paymcnts were under the feed 
grain, wheat, and cotton programs. The Agricultural Act 
of 1970, which controls these programs, expires on De­
cembt~r 31,1973. It is therefore assumed thatGovernmcnt 
pllymellts in 1971-73 will equal the le~e1 of payments 
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in 1971. It is further assumed that Government payments 
from 1974 through 1980 will he reduced to 75 percent 
of their 1971 level. 

Index of farm production and output (lOUT): 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: 111 

.8ltem" in parentheses below regressio~ coefficients are stand­
ard errors with *** indicating significance at the I-percent level. 
Time is measured as 1900 = 0, 1901 = 1, ...• 1970 = 70, etc. 
The numbering scheme for equations in this section does not re­
late to the nilmhering scheme in table I. 



(8.1) 	 LOG lOUT = 1.5674 + 0.0075095 TIME 
(0.00023)**·x-

Period of fit: 1949-69 
R2 = 0.983 D-W = 2.25 

This equation is used to project the index of fann pro­
duction and output to 1980. The incrcasing rate of 
growth in output is consistent with the assumcd cutback 
in Government support programs. 

Index of the volume of marketing and home consump­
tion (I VMHc): Qne would expect a very close relationship 
between [OUT and lyMHC ' A semilog trend for [V~!HC is 
repo~ted in equation (8.2): 

(8.2) 	 LOG lyMHC == 1.4385 + 0.0084209 TIME 
(0.00027)*** 

Period of fit: 1949-69 
R2 = 0.980 D-W == 1.96 

As expected, the results of (13.1) and (8.2) indic:lte that 
the volume of output and marketings will increase in 
roughly the same proportion over time. 

Index of prices received: Writing in 1970, Culver and 
\ Chai (4, p. 66) state: "Allhough prices received by farmen­

for all farm products aft· /101 f;xpccted to rise in the next 
few years, they may show a slight upward Ireml by ] 980. 
Nevertheless, the increase may be somewhat less than 
the projected increase in general price levels." More re­

r cent evidence, however, indicates that prices received 
have riser\ substantially in the last 2 years. [t is assumed 
here that the index of prices received by fanners will in­
crease by 2 percent each year. 

Implicit GNP pric:e deflator: Culver and Chai (4, p. 62) 
statl': "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 rcst of the 
decade." Again, more recent evidence suggests a higher 
rate of price increases. Therefore it is assumed here that 
the implicit GNP pricc 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 inde~ is assumed to match 
the increase in the implicit GNP price deflator. 

Land in farms: Land in farms increased from 1949 to 
1953, bu t has declined since then. It is assumed here that 
land in farms will decline by 5 million acrt'S per year. This 
implies a decline of land in farms from L 118 billion acres 
in 1969 to 1.063 billion in 1980, a decline of about 5.5 
percent. This rate of decline is roughly comparable to 
that experienced in 1949-69. 
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A verage hourly wage rate ofnonsupervisory employees 
on nonagricultural payrolls: Wage rates in the nonfarm 
sector have inereascd rapidly over time. This trend is as­
sumed to continue. Over time, rea.l income has also in­
creased. Therefore, it is assumed here that wage rates will 
increase 3 percent per year to match the growth in the 
implicit GNP price dcflator, plus an additional 2 percent 
per year to reflect 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 arc consistcnt with 
an assumed increasing wage rate in the farm sector. The 
wage rate paid hired fann laborers as a percentage of the 
wage rate in the nonfann sector has increased in recent 
years, and this trend is expected to continue. Therefore 
wage rates paid hired farm laborers arc assumed to in­
crease from 43 percent of nonfarm wage rates in 1971 
to 52 percent in 1980. This gives a projected fann wage 
rate of $2.76 per hour in 1980. A later section explores 
agricultural wage rates in more detail. 

Interest rates: Nine different interest rates or rates of 
return arc treated as exogenous in the simulation model. 
Thesc include the interest rates on (1) time deposits, 
(2) new money loaned by Federal Jand hanks, (3) Aaa 
bonds,(4) industrial bonds, (5) 4-to-6-month prime com­
mercial paper, (6) dcmand deposits, (7) marketable 
bonds, (8) equities, and (9) FICB debentures. Clearly 
these rates are interrelated, some more than others. No 
attempt was made here to fit a term 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 oHor slight decline 
in the ncar future. Therefore, it is assumed hete that all 
interest rates will he at their 1967-70 average level for 
the projections made to 1980. 

Total hours of labor used in agriculture: A straigh t 
linear trend on total hours of labor used in agriculture 
would imply a zero labor requirement in agriculture by 
1981. Clearly this is unreasonable. Therefore, it is as­
sumed here that total hours of lahor used will decline hy 
4 percent each year from the previous year's total. This 
implies a curvilinear trend downward in totallahor used 
in farming, hut a 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 1960's. Projected in this manner, total 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 totallahor uscd in farming increased during the 1950's. 
However, during thc 1960's, hired labor constituted 
roughly 33 percent of the totallahor used in agriculture. 



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

Number of farms: The number of farms in the United 
States has decreased substantially since 1935. Further 
declines are expected. During the 1950's and early 1960's, 
farm Ilumbers declined each year by ovcr 3 percent of 
the previous year's total. During the late 1960's, the 
annual rate of decline slowed to 3 percent or under, 
according to estimates. It is assumed here that the annual 
rate of decline ill farm numbers from tlw previolls year's 
lotal will be 3 percent in 1972 and 2.2 percent by 1980. 
This proeedurc implies 2.27 million farms in 1980. Un­
lik(· a linear trend, the numher of farms estimated in this 
manner will never reach zero. 

Farm population: Farm population declined from over 
24 million ill 1949 to just over 10 million in 1969. This 
decline resulted not only from a substantial decline in 
the Humber of farm households, but also from a decline 
in the number of persons per household. From 1959 to 
1969, farm population per farm household declined from 
about 3.95 to 3.47. It is assumed here that this trend will 
continue so that farm population per farm household 
will decline to 3.04 by 1980. The estimated numher of 
farms multiplicd by th~~ estimated farm population per 
farm household giV{$ an c"timated farm population of 
6.90 million in 1980. 

Employment rate ill the U.S. economy: The unem­
ploynl<'nl ratl: in the U.S. economy did not show a 
significant trend either upward or downward during 
1949-69. [t is assumed here that unemployment will 
averag~~ 4.5 percen t per year to 1980. 

Ratio of debt to purchase price (RDPP): The ratio of 
debt to purchase price for farm real estate loans increased 
from roughly 55 percent in the early 1950's to 74 per­
cent in March 1969~ Because of tight financial conditions, 
the ratio dropped to 73 percent in 1970 and 65 percent 
in 197 L A renewed increase is expected, hm'fcver, due 
to rec!.!nt legislation allowing a high ratio of loan to nor­
mal agricultuntl value by Fcaeralland hanks and because 
of the expected continued increas:! in farm size. It is 
assumed that the ratio of aeht to purchase price will 
increase 4 percentage points in 1972,3 percentage points 
in 1973, 3 percentage points in 1974, ana i percentage 
point each ycar thereafter. 

Total illvestment of life insurance companies (Tf): 
During 1949-69, the total invcstments made hy life 
insnntnec companies increased at an increasing rate. 
Therefore, it is assumed that investments of life insurance 
companies projected to 1980 will fo~bw a semilog trend, 
as shown in equlItion (8.3): 

(0.3) 	 LOG 1'1 :::: 2.463 + 0.032197 TIME 
(0.00207)*** 
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Period of fit: 1949-69 
H? ::: 0.880 D-W;::: 1.14 

Net change in CCC loans: The net change in CCC loans 
outstanding has not shown any significant trends in recent 
years. But sincc output is projccted to expand, it is as­
sumed that CCC loans will increase $0.1 billion per year. 

Net changes ill nonreal estate debt to nonreporfing 
creditors: Warren, Evans, and Eitel (34, p. 18) stale: "Rc­
cent estimates are that the debt held by nonreporting 
lendcrs is equivalent to 70 percent of the nonreal estate 
debt held by reporting lenders." Therefore, nct changes 
in nonreal estate debt to nonreporting creditors are pro­
jected at 70 percent of net changes in nonreal estate debt 
to commercial banks and PCA's. Since the laller two are 
endogenously determined, the former arc also endo­
genously determined in projections to 1980. 

Net changes in real estate and nonreal estate debt owed 
to Farmers Home Administration: The emphasis on 
Farmers HonHl Administration loans appears to be shift­
ing from loans for the purchase of farm real estate and 
nonreal estate assets to items such as rural housing and 
community development which encourage rural nonfarm 
development. With thepro.jected decline in farm numhers, 
this trend is expected to eo.ntinue. Therefore, net changes 
in real estate loans are projected to decrease $20 million 
per year while net changes in nonreal estate debt arc pro­
jected at no change. 

Total "other" financial assets: In recent years, "other" 
financial assets of the farm sector have been roughly 
equal to the level of deposits and currency. This relation­
ship is assumed to continue in the future. Currency is 
estimated as 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. 

Value of crops stored off farms: The value of crops 
stored off farms represents crops which serve as collateral 
on nonrecourse CCC loans. SiJiCe the annual net change 
in the stock of CCC debt outstanding was assumed to 
increase $0.1 billion per year, the value of crops stored 
o.ff farms h assumed to. increase $0.1 billion per year 
also. 

Net changt: ill the index of prices paid on real estate 
(lUpPRE ): Net changes in the index of prices paid on real 
estate are highly correlated with the level of capital ap­
preciation (CA) of real estate assets. Equation (8.4) 
expresses the linear relationship between the twO.

19 

19 This equation should not be viewed as a fundional relation­
ship. Rather, it r.lerely measures the degree of the linear relaUot:­
ship between the two variables. 



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

(8.4) 	 b.1f'f'ItE:: L385 + 0.8723 CA 
(0.0648)*** 

Period of fit: 1949-69 
n? ::: 0.905 O-W::: 1.17 

Other factors 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) call be used for projection purposes. 

f'rnputed return to equity ill 1I0llreal estate assets: Im­
puted return to equity in nonreal estate assds is deter­
mined in the following manner: The level of non real 
estate debt is subtracll'd from tlw crops, livestock, and 
machinery inventories. This fi!:"l.Ire is multiplied by the 
weighted average (equal weights) rates on farm mortgages, 
cquities, amI marketable bonds. 

Average illterest rates 011 farm real estate loalls out­
standing by institution: Average interest rates can be 
estirnlltl'd as follows: The average interest rates for loans 
made or recorded during tht' year and for loans carried 
over from earlier yean; are weighted by the amounts of 
such loans to give a weighted average interest rate of all 
loans outstanding. The simulation model, however, docs 
not I,.rive.estimates of loans lIIade or recorded (which in­
cludes new mOIll'), loaned plus refinanccd loans). There­
fore, the prol'edure used here is to estimate the volume 
of loan!;' lIIatll' or recorded based on historical relation­
ships between thisiteIl1 and the stock of deht outstanding 
at the start or the year, 

The ratio of farlll mortgage loans made or recorded to 
the level of debt outstanding varies by lending institution. 
The average of this rutio during 1949-69 was 0.266, 
0.193, 0.400, and 0.218 for Federal land banks, life 
insuranc{' companies, commercial banks, and individuals 
and other, rcspl'ctiveiy. There was II noticeable down­
ward trl~nd in the ratio for nil institutions from 1965 
through 1969. This is explained by the fact that inter­
est rates on new loans were substantially above the aver­
age ~nterest rall'. This faelor would prohably be associated 
with SOme slowdown in both new money loaned and the 
rcfinaneingo[ (·xisting mortgages. However, since interest 
ratl~s are projected to level off at currcnt ratcs, there 
would lw a (iI:en'asing im:entive to hold off on refinanc­
ing. A resultant rise in the ratio is therefore (:xpected. 

Ba;Sl:d upon the aforementioncd factors, the following 
assumptions wl'n; made about the ratio of mortgages 
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made or recorded '0 debt outstanding: FQrFederalland 
banks, the ratio is projected to increase at the rate of 1 
percentage point until 1973, at which time it will stabi­
lize at 0.25. For life insurance companies, the ratio is 
projected to increase from 0.12 to 0.18 in increments of 
0.01, after which it will remain constant. For commercial 
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 ratio is expected to increase from 0.20 
to 0.22 in increments of 0.005 and remain at 0.22 to 
1980. Based upon these assumptions, and the endogenous 
determination of the interest rate on new loans, one can 
estimate the avcrage interest rate by lending institutions 
as outlined earlier. 

Validation of the Model 

Validation of a model in the strictest sense means to 
prove that ,a model is true. Naylor and Finger (17, p. 
B-93) point out that "to prove that a model is 'true' 
implies (1) that we have established a set of criteria for 
differentiating between those models which arc 'tme' 
and those which arc 'not true', and (2) thal we have the 
ability to apply these criteria to 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. 266) outlines two general approaches to 
model 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 
constructing the model. Historical verification is ques­
tionable in that to validate the model one typically uses 
the same data from which the model was developed. 

A wide variety of tests have been developed for deter­
mining whether or not the relationships between simu­
latcd and actual time paths can be attributed to chance. 
Naylor and Finger have outlined eight of these "goodness 
of fit" tests. These techniques include Theil's inequality 
coefficient, 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 e1assical reg"ession tests concerning 
tite parameters and the residuals of an econometric 
model 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 



t!ndogenous variables over the period of estimation 
contain no additional information concerning the 
validity of the model. This means that even if each 
equation is cstimatcd by a single-equation tech­
nique, the results of simulation experiments yield 
no infonnation concerning the validity of the model 
as an interrelated system. Moreover, if observations 
outside the period of estimation arc available, tests 
of the model using such infonnatiOIl should be 
conducted in tenns of the known multivariate dis­
tribu tion theory concerning forel'asting and not in 
terms of ad hoc comparisons hclwel'n historical 
and simulated values of the endogenous variahlt,s. 

Constants and nonestimated quantities assumed in tht 
simulator arc of courSe not covered by this general COI1­

clusion. 
The preceding discussion indicates the diversity of 

opinion with respect to the topic of validation of com­
puter models. D~'spitl' the comments of llown~)' and 
Kclt~jian, it does seem appropriate to somehow check the 
intcrnal consistency o( lh~~ model and to obtain a better 
feel for how the simulator performs. 

/\13 a method of testing tin' internal consistency of the 
simulatioll model, the modd was run for 1959-69. 
Variables generated within tlle modd for time period 
t - I wel'e used in generating the estimates in time 
period t. A detailed comparison of sinlllbted and actual 
farm income statements, halanet~ shl~ct statcments, and 
SAUF statements is presclltcd in the appendiX. 

As a rnrtlhotl of assessing the overall relationship be­
tween simulated and reported values, thc weighted avcr­
age absolute percentage errors arc reported ill tahle 10. 
The weight(~d average absolute perccntage error is de­
fined here as the summation of the absolute values of 
the deviations between reported ano simulated values 
divided by the summation of thc absolute reported valucs. 

A wcighted. average seems more appropriate than an 
unweighted average hecause of the nature of some of 

tile variables, especially variables measureJ as a. net 
change. As an example, suppose the reported and simu­
lated values for net changes in farm inventories arc as 

follows: 
Percentage 

Yt~ar 
Reported Simulated Deviation deviation 

1960 
11)(,\ 

500 
-1 

480 
5 

20 
-6 

4 
-600 

The ullweighted average absolute pereentlJgll deviation is 
302 perc~'nt, or (4 + 600)/2. However, this figure is mis­
leading in that the absolute mlll,TJlitude of the deviation 
was less in 196 I. tha'l in 1960. The weighted average per­
cenl:ll!\' tkvilltion as ddined abovc ~ves a deviation of 

5.2 percent (26/501). When there is littJe difference 
between percentage deviations, the weighted and Ull­

wt'ighted averages would be roughly the same. There is 
also some tendency for the absolute average percentage 
error to be approximately equal to one minus the R2 for 
the equation underlying the estimate. 

As shown in table lO, the simulated level of net farm 
income had an average absolute error of 2.0 percent for 
the ll-year period simulated. The highest average error 
in the simulated farm income statement was for net 
changes in illve/ltorit~s. The appendix :"ri\'l~S all t'xplanatil)n 
for this error. Be~ause net changes in inventories are a 
small component of gross farm income, an error or tJlis 
magllitudtl has littJe impact on tJle average absolute error 
of estimated gross farm income. For the applications to 
be discusscd later, the simulation model is su£ficiently 
accurate in estimating components of the farm income 
statement. 

Average absolute perecntagc errors for components of 
the balanee sheet statement arc vcry low. Real estate 
aSSeiS, lht: major asset of the farm sector, were cstimated 
for an U-year period with only an avcrage error of 0.9 
percent. Total asset and liability estimates were off by • 
an average of only l.7 percent. The largest average 

absolute error was 12.7 percent for houst-....old furnishings 
and equipment. Simulation estimates of tJle stock of 
financial assets and levels of real cstate and nonreal estatl' 
debt resulted in approximately a I-percent error. On 
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balance, it appears that th~ simulation model generates 
accurate cstimates of the farm sector balance sheet. 

Table 10 also gives the average absolute percentage 
erro .. for components of a SAUF statement. Total sources 
and uses of funds had an average absolute error of 5.5 
percent for the ll-year period simulated. The simulation 
estimates of aggregate net changes in both real estate and 
nonreal estate debt arc more accurate than the results 
for any of the specific lending institutions. Reasons for 
this phl:llonwnon are given in the appendix. Nd ehangt~s 
in demand deposits and currency and in time and savings 
deposits have relatively high average absolute percentage 
errors. Tllis results from the fact that historically net 
changes in these assets have been very minor, and the 
equations used in deriving these estimates were intended 
primarily to estimate the stock of assets rather than the 
l1I:t change·. 

Whilc the components of thl: SAUF statement may ap­
pear to have a rather high average absolute percentage 
t'rror, net flow figures arc being estimatl!d. In converting 
these net flow figures to stock valtu!s, the percentage 
error on stock values is much lcss, as evi(it:ncedby results 
n:ported for the balance sheet. The rt:sults do indicate, 
however, that the accuracy of disaggregated fund flows 
islikelv to be less than the accuracy of aggregated figures. 
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Table 10-Average ab.!olute percentage errors in simulating from 1959 through 1969 

Item 

'Farm income statement 

Gross farm income .•...••.......... 
Cash receipts from marketings plus valuc of products 

consumed directly .......... . 
Gross rental value of farm dwellings .. . 
Net change in inventories .. . 
Government payments' ........ . 

Gross farm expenditures ......... . 
Cash operating expenses plus net rent to nonfarm landlords. 
Interest on farm mortgage debt. . . .•.... 
Taxes .•............... 
Depreciation of farm buildings •. 
Depreciation of faml machinery. 
Accidental damage 

Net farm income .. 

Balance shect statement 

Physical assets: 

Rcal estate ... 

Nonreal estatc . 


Crops and livestock. 

Machinery and motor vehicles .. 

lIousehold furnishings and equipment. 


Financial assets ......... . 
Demand deposits and currency 
Time and savings deposits 
Other reported' 

Total ...•. 

Liabilities: 
Real estate debt. 
Nonreal estate debt .• 

l'roprietors' equities. 

Total .. 

Sources-and-uses-of-funds statement 

Sources: 
Net farm \ncome ........•.... 
Nonfarm income of farm population .. 
Capital consumption .......... . 
Net change in farm real estate debt .. . 

Federal land banks ....... . 

Commercial banks •... 

Life insurance companies ...• 

Individuals and other ...... . 

Farmcrs lIome Administration' 


Net change in nonreal estate faml debt. 
Production credit associations ...•. 
Comm.!rcial banks ......•••.. 
Nonreporting creditors' ....•.. 
Farmers lIome Administration' . 

Capital appreciation of real estate .• 

Total ..•............. 


&.: fo()tnole at end of table. 

Average absolute 
percentage error 

0.8 

0.7 
1.6 

50.4 

0.8 
1.6 
1.5 
2.6 
8.9 
3.8 

U.S 
2.0 

0.9 
4.9 
5.7 
2.6 

12.7 
0.4 
1.1 
1.4 

1.7 

0.9 
1.7 
1.9 

1.7 

2.0 
11.9 

3.8 
9.4 

20.1 
11.2 
18.0 
17.7 

15.5 
20.9 
32.4 

23.9 

5.5 
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Table lO-Average absolute percentage errors in simulating from 1959 through 1969-

Continued 

Itl'm Average absolu It, 
perccntagl~ error 

Uscs: 
Capital expendHures on nonreal ('state assets . . . . . . . . . . . . . 22.3 
Net change in crop and livestock inventories. . . . . . . . . . . . . . 50.4 
Net change in financial as..<ets . • • . . . . . . . . . . . . . . . . . . . 23.8 

Demand deposits and currency. . . . . . . . . . . . . . . . . . . . 51. 7 
Time and ~a\'illb'S deposits • . . . . . . . . . . . . . . . . . . . . . . 22.5 
Other reported' .•...............•.......•... 

Total investment in real estate assets . • . . . . . . . . . . • . . . . • 19.9 
Proprictor withdrawals ..... , .....•............. , -1.9 

Total. . . . • • . . . . . . . • . . . . . . . . . . . . • . . . . . . . 5.5 

I Actual ValUl'S, taken as givcn, not simulated. 

SIMULATION RESULTS 

TIll.' pn'ct'ding :;I'{·tlon,: outlilH'd a 1II0dd that ('an sirnu­
!:ttl' three :,:o<'iallH','ollnt:; for the farlll S(,(·tor. 'fhis sl'l'tioll 
rqlOrts [('sults (Will llsing tl\(' sirnulution lIIodl'! (I) to 
make' proj('rlioni:i to 1980, and (2) to lIl't('rmiI1l' tIl(' 
illlpatl of :;t·lel.'ll'd ('hanges in exogl'nous variables in the 
systelll on financial structure of the farm sector. 

Projections of Future Financial Structure 

Economists Iwve long rn'ognizcd tht' vallie of pro­
jt'etiolts in planning. Several stu/IiI's have bl'en spel'ifieally 
directed toward projecting SOllle aSpel'lS of the future 
finandal strut'tun' of the farm Sl~ctor. Melichar and Doll 
(13, p. 1.3) sUllImariZl'd three projections of thl'level of 
sdeclt'd farm cllpitlll stocks ill 1980. These results are 
reported ill tallie II. TIII~ first st'! of t'stimll tes, rnodd 
111', was derived by ~Il'lichllr bused primarily on pro­
jections [or L 9()0-79 puhlislwd hy Heady and Twet'ten 
(7) in 1963. The seeond set of projections, model B, was 
pnblisht'd by Brake (2) in 1966, wilh rcal t)stalc estimlltcs 

updal('d in 1968. The third set of projections, model 
HM, is based upon projt'ctions made by Helldy and 
Mayer (6) in 1967. More recently, Melichar (12) has 
t'stimatt'd tlll~ level of cllpital sto(:ks in 1980. Table U 
indicah's till' din'rgt'nCT in l:stimates, most of which Ciltl 

bl' attributed to differences in mt'lhodoiogiclli approach 
and assulIlplions concenling time paths of exogenollsly 
tI(~ krill ined \'ariahl!,s. 

Thl're appears to he II gn'at deal of variation in the 
quantit:lli\'t' and llwordiC<l1 consideralions underlying 
tlwsl' projeeti()I1s:Nollt' of lhe projections explicitly pro· 
yhle eitlwr a farm income statement or a SA U F slaternen t 
in ('onjulletion with the .balllnce sheet components. How­
ever, projt'etion (esults developed herein are rc~ported in 
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tt'rnli:i or a balance shel't, a farlll income statement, and II 
SAlW stab'lIIt'lll for 1980. This procedure allows one to 
t'xalllil1{' the relationship alllong capital stocks and flows, 
although Ilows are lIleasured largely as net flows rllther 
than gross !lows. Because of the differences in theoretical 
cOllceptualization and in assumptions concerning fu ture 
valll(~S o[ exogenous variahles, no attempt is made here 
to explain in detail the rCllsons for the differences in 
projection estiullltes. 

Projection results and their implications 

The simulation model WllS used to project capital 
stocks and net Ilows to 1980. The simulation run was 
started in 1969, the last year of data upon which the 
equations in lhe simulation model were developed. While 
th~: simulalion model generated a farm income statement, 
balance sheet, lind sourees-and-uses-of-funds stlltement 
for ciJch ycar, only the vruues for 1980 lire discussed 
here. 

Table 12 compares the actual fllrm in(Drne statement 
for 1970 and the projected farm income statement for 
1980. Gross fllrm incomc is projected to be over $83.7 
billion in 19BO,an increase of llhout $26.9 billion over 
1970. This represents lin increase of 47.4 percent Net 
fllrm income is projt:cted to increase from a reported 
kvd of $15.9 hillion in 1970 to roughly $L7.2 billion 
in 1980, an increase of B.l percent. The projected in­
cr':ase in gross farm incomc, coupled with thc projected 
decline in numbcr of farms, indicates thalllverage gross 
income per faml will increasc from $19,500 in 1970 to 
$:36,872 in 1980. 

Both gross and nct farm income arc strongly influenced 
by asslIInptions eoncerning the volume of produetion 
and marketings as well as the levels of prices received 
and pllid. A later section describes in more detail the 
sensitivity of projection results to the assllmptions con­
cerning trends in exogenous variablcs. 

• 

'. 
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Table II-Alternative projections of selected fann asscts in 1980' 

Mod!'1
Item 

11'1' I B I 11M _l~ 
Billioll dollars 

Vehicles, machinery, and equipment . . · . 'lO.5 36A 64.2 55.3 
Livestock and crops. ......... . . . . . . . 31.4 34.6 
 3.1.9 36.2 
Deposits, currency, and savings bonds ..... 25.2 15.7 25.2 18.1 
Real esla te . . . . .. . .. .. .. . . . .. .... .. .. 392.9 272.2 288.01 299.6 

Total .. . .. .. .. .... . .. " . .. .. .. .. .. .. 490.1 358.9 409.7 409.2 

Percellt of total 

Vehicles, machinl'ry, and equipment ... I 9 10 16 J4 
Livestock and crops .•..... .. .. .. .. .. .. · . 6 9 7 9 
Deposits, currelley, and savings bonds. 5 4 6 4 
Hcal estate .. ............ . .... .. .. . . · . 80 76 
 70 73 

Total .... .. . .. . . . . . . . ................. 100 1.00 100 100 

'Adapted from: ~Iclichar and Doll (I f), "Capital and Credit Requirements of 
AI,'l'icuiturc and Proposals to Increase Availability of Bank Credit," table 3, p. 22. 

Table I ~l preSt'nls a halanrt' shed for thl' farm :"l'ctor creasing proportion of the asselS lIscd in agriculhm:. 
on .I anuary I, 1970, and a projt'el('d balanc(' shed as of The value of crops and livestock IS projected to 111-
January I, 19UO, I{eal estate as::t'ls are projeelt'd to total crt'ast' to $42.2 billion by 1980. The value of machinery 
over $315 billion by 1980. This l'ompares with proj('ell'd and motor v(,hicles is projected to increase to $57.0 bil­
values ranglllg from $393 billion to $272 billion as rl'­ lion hy 19110. I)rojections of financial assets arc not 
poru'd 11\ tahle II, and an aelual valut' of $208 billion directly comparable with projcctions made 1!I earlier 
in 1970. Nonn'al estate assNs are projl't'ted to increase stlldic~s because the financial assets included in the presenl 
from $7U,1 hillion 11\ 1970 to $lLO.l billion III 1980. study are 1II0re comprehensive. 

I{('al I'St:1 te assl'ls Were 67.2 pereent of total asselS in 
 The projected levds of real estate and nonreal estate 
1970 and art' projected to a['counl for 69.3 percent by deht are functionally related to projected income nOWE 
.I 9130. Thus real ['statl' is projl,(,tt'd to account for an in­ and asset levels. Real estate debt is projected to incrcast 

Table 12-Fann inconH~ statements, 1970 and projeetcd 1980 

Item Year I .. 1970' T1980' -, Change 

Mi!liofl dollars Percellt 
Gross farm income . . . . . . . . . . . . . . . . . . . 156

,806 83,730 47A 
Cash reccipts from marketings plus value of 

products consumcd directly ........... . 50,005 76,543 53.1 
Gross rental value of farm dweUings ........ . 2,858 4,401 54.0 
Net change in inventories.........•..... 226 386 70.8 
Gm'ernmcnt paym ..:nts ..•............. 3,7]7 2,400 -35.4 

Gross farm cxpenditures ............... . 40,867 66,502 62.7 
Cash operating cxpenses plus nct rent to nonfarm 

landlords ...•.....•.•........... 29,238 45,457 55.5 

Interest on farm mortgage debt .•......... 1,717 3,450 100.9 

Taxes .....•...•................ 
 2,994 7,398 147.0 
Depreciation of farm buildings .. , ....... . 1,824 2,128 16.7 
Depreciation of farm machirwry •.......... 4,855 7,759 59.8 
Accidental damage .. , .. , ........... . 239 307 28.5 

Net (arm income ....•................ 15,939 17,229 8.1 

'Source: Farm Income Situation, July 1971 (30). 
• Projected. 

29 



from $28.4 billion in 1970 to Over $48.5 billion in Thus, large increases in short-term borrowing will he 

1980, an increase of over 70 percent in 10 years. Non­ rlt~eded to meet current production expenses and pur­

real estate debt is projected to increase from $29.7 bil­ chases of nonreal estate capital items. 

lion in 1970 to over $71.0 billion in 1980. The impli­ Proprietors' cquities arc projected to increase from 

cations of this projection arc revealing. From 1960 to $251.5 billion in ] 970 to over $334 hillion in 1980, an 

1970, nonreal ~$taW debt was generally about equal to average annual increase of over $8 billion. Despite these 

real cstate dcht. Yet is it projecll~d tlult hy 1980 non­ suhstantial increases in equity, tile perccntage C{luity in 

rcal estate deht will exceed rcal estate deht by $20.0 all as.~els is projected to decline from B 1.2 pereenl in 

billion. What explains this change in the projected mag­ 1970 to 73.5 perct:nl in 1980. 

nitude of norm~al eslate ddlt? The explanation li~'s in Table 14 presents a projectcd SAUF statement for the 

the ratlwr substantial increase in farm production cx­ farm sector for 1980. Several of the it{'ms in table 14 

(H!nsl"s and machinery purchases, which is not matched have bt!en discussed t:arlicr. Projeeted nonfarm income 

hy increases in dther net farm income or financial aSSets. of the farm popul:ltion in 1980 is about 19 pereent 


Tabl.· \3- Balance sheets of lhe farming sector, United Stales, 

January I, 1970, and projected 1980 


YI~ar I 
Item I Change

1970' T19802 

Billion dollars Percent 

Physical al;.~ts: 
Real ('stale ........................ . 20S.2 315.4 51.5 
Nonreal estate ...................... . 78.1 nO.1 41.0 

Crops and livestock .....•............. 34.4 42.2 22.7 

Machinery and motor vehicles ............ . 34.1 57.0 67.2 

lIousehold equipment and fumishings .......• 9.6 10.9 13.5 


Financial as;,'l!ts ...................... . 23.3 29.4 26.2 

Demand deposits and currency .......•.... 11.4 7.6 lS.S 

Time and savings deposits .............. . 5.5 7.1 29.1 

Oth.,r reported .....•............... 11.4 14.7 2S.9 


Total •....... 309.6 454.9 47.0 


Liabilities: 
Real estate debt ..................... . 2S.4 4S.5 70.8 
Nonreal estate debt ................... . 29.7 71.9 142.0 
Proprietors equities ................... . 251.5 334.5 33.0 

Total .................•........ 309.6 454.9 46.9 


Percent of total assets 

Real estate assets.....•.....•........... 67.2 69.3 

Nonreal estate assets.................... . 25.3 24.2 

Crcms and livestock ................... . 11.1 9.3 
Machinery and motor vehicles. . . . . . . ...... . 11.1 1.2.5 
Household equipment and furnishings .... , ... . 3.1 2.4 

Financial as..~ts: 
Demand deposits and currency ............ . 2.1 1.7 
Time and liavings deposits . . . . . . . . . . ..... . 1.8 1.6 
Other reported....... , .. , ....•........ 3.6 3.2 

Percellt of total liabilities 

Iteal estate debt .....•................. 9.2 10.7 

Nonreal estate debt .................... . 9.6 15.8 

f'roprietors' equities ......•.............. 81.2 73.5 


'Source; Balance Shcet of the Farming Sector, December J971 (29). 

2 Proj'!cted. 
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'fable 14-Projected sources and uses of funds for the farm sector, 1980 

Item 

Sources: 
Net fann income 
Nonfann income .................... . 
Capital consumption .................. . 
Net change in fann real estate debt .......... . 

Federal land banks . . . . . . . . . . . . . . . . . . . 

Commercial banks .................. . 

Life insurance companies .............. . 

Individuals and other ................. . 

Farmers Home Administration ........... . 


Net change in fann nonrcal estate debt ........ . 

Production credit association (+ FICB)....... . 

Commercial banks ..........•........ 

Nonreporting creditors .•.•.•........... 

Farmers lIolm: Administration ........... . 


Capital appreciation of farm real estate ........• 


Total ......................... . 


Uses: 
Capital eJ(penditurt~S on nonreal estate assets 
Nc:t change in crop and livestock inVl~ntorics..... . 
Net change in financial assds ............. . 

Demand deposits and currenc), ........... . 

Timc and savings deposits .............. . 

Other reported .................... . 


Total investment in real estate assets ......... . 

l'ropril'tor withdrawals (calculated residually) .... . 


Total ......................... . 


Value 

Million dol/aTs 

17,229 
14,519 
9,887 
2,957 

608 
647 
725 
997 
-20 

5,836 
1,945 
1,487 
2,403 

o 
13,407 

63,836 

10,737 
386 
786 

177 

216 

393 


15.169 
36,758 

63,836 

higher than tilt· levd n·portc·d for 1970. Per capita non­
farm in("oml' of the farm population, howl'vlT, is pro­
jt'clt'd t() iIH"rl'aSl' (rom $1,350 in 1970 to over $2,104 
in 1980, an in{'n'as!' of roughly 56 percent. 

R,'latioll:;hips betwt'en aggn'gaH' real estate and non­
real estat,· debt havt' already lwt'n discussed. Table 14 
allows Oll\' to analyze projt'etions of debt by lending 
institution. As indi('at!'d in table U, individuals and 
other art' projected to f('main the dominant sourc\' of 
n'al (·state loan:;. H()w('ver, life insuralH~(' l"ompanies are 
projC'I'ted to tak.· a renewed intt~resl in farlll mortgage 
loans and are exp.'cted to provide Sllbstantial nel in­
("rca"..::: in 1980. COlllnH"rcial hank;; an' projt'eted to in­
('reasc' [arm Illortgag.· IOllns also. Although not prrsentl'd 
in tahkl4, Olll' ("al) also project tlw I,'vel of debt out­
standing by knding institution. The projeekd January 
I, 1900, levels o( rt'all'statt' (kbt oUL'ltanding hy lending 
institu tion :tn': Fl'!ieral land hanks $1 1.2 hill ion, com· 
mcn'ial banks SUA billion, life insurant't' companies £9.3 
billion, FarnWni .II01lH' Administration SO.:3 billion, in­
dividuab and otl ...·r S19.3 hill ion, for a total or S~3.fj 
billion (tll ble 13). 

During 1949-69, the annual net increase III nonreal 
estate debt owed to commercial banks was larger in 
absolutc: amounts than the increase in debt owed to 
production credit associations. However, PCA's have 
been gaining a larger shan~ of the total market. By 1980, 
net increases in nonreal estate debt owed to PCA'8 are 

projeetC'd to be about 30 percent higher than for com­
nwrcial hanks. Total nonreal estate debt outstanding on 
Janllary I, 1980, is projected to be: commercial banks 
$2~.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. Proprietor withdrawals are expected to 
increase from about $29.9 billion in 1970 to $36.8 bil­
lion in 1980. 

Lt is useful to examine the rates of return to labor and 
eapital USed in the farming sector implied hy the 1980 
projeeted values. Table 15 compares actual rates of 
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included in the calculaliolls. This \!xplains, at least illn'lurtl I'm I t)70 amI the projected ralrs of relurn [or 
IHlrt, why the percenlage return on real csLale asscts is I ()BO. Equity ill farm real cslllll' assets is used liS Lhe 
milch less tlH\lI the intcrest rate on farrn mortgage loans. 

n'~idll:11 l'laim:ln\. 
Illlplll\'d !:thor rd.lrtI projecLed for 19130 is somewhaL Selected modifications of exogenous variables 

hight'r Ihall Ihe 1970 It'vel (Litble 15). \vhil,' the wage 
The prL'l'l'ding seclion outlined simulalion results for a ratl' 1I,;~.tl 10 implltl' labor H'Lurn:; rose sharply, the total 

specific s,·t of assllmptions concerning lime paths ofhOllr::: of lail(lr u"l'd ill farming declined sharply. [rnputed 
exogenous variables. It is wwful to l~xplor(' alternativerdurn to ,'quity in nonreal estnt(' asselS is projected to 
assumptions to determine the sensitivity of projecLiondl't'lirw. Thi,; is primarily tire resllit of 1I011:real estate 
results lo the underlying assumptions. Therefore, lhedd)t t'X pandirrg mlleh more rapidly than the value of 
following section!; brielly review projcclion results when noun'al t'Sl:1h' Ul'Se \.S. 

Total impllted rt'lurtl to real ('sLUte assets is projl'etl'd key assumptions tm' allered. 
Modification A: More'favorable parity price ratio. UUS(!10 incrt':rSt' slightly OVt'f 1970 11'\'~'ls. However, til(' pl'r­

proj('clion rcsults were (\(·velop(·d under thl' assumption rentage r!'lurr\ Oil f('al"stalt- nssds is projl'c\('d to (kdin(' 
from 3.98 per('('I1\ ill 1970 to 2.75 p('rcentin 1980.

20 
In Uwt the iIHI,'x of pric('s paid hy farmers would increase 

by 3 p{'f('('nt per year while the index of prices received ('VtlIUlllil\~ the 1I('r('('nt retllnl Oil real ('state ass('ls OIl(' 
by farmers would increase 2 percenL per year. This irn­should hl'p ill mind Lhat capilal app'fedalioll i::; not 
plil's a declining par~ty ratio over lillie. It is useful Lo 
I~xpl()n' the situalion in which lhere is a more favorable 

20 ;\11 l'slilllal~ of the perccntage return 011 n~al eslale assets rdationship between pric($ reccivell and prices paid. For 
givell ill (16) for 1970 is 3.2 pt·rcellt. Thc discn:palll'Y 1x'!\Vl'en modificalion A, it is assullled that the index of prices
th"t cSlimatr and th~~ one deri\'('d here is tnlc('ahle to the :1$­

n·Cl·ived and tli .. imkx of prices paid will boLh increase sumptions ulI!krlying the derivation of the estimates. 

'I':lbl(' IS-Returns to as.-;ets and labor used in the farm sector, 1970 and projected 1980 

1970 I 1980 

Ne I farm inconw: 
L Net farm income (million dollars) ....•.... 15,939 17,229 

Imputed return to labor: 
2. Total hours of operator and family labor (million) .. 4,366 2,893 
3. Wab'C rate paid hired farm laborers (dollars/hour) ... 1.42 2.76 
4. hnputt'(\ return to labor (million dollars)' ... 	 6,200 7,984 

Imputed return to l'quity in nonreal estate assets: 
5. Nonrcal estate assets (million dollars) ...... , ..... . 78,]00 110,130 
6. Nonn:al estate debt (million dollars)', ............ . 29,700 71,900 

7. Equity in nomeal cstatl~ assets (milliol1 dollars)3 ...... . 48,400 38,230 
8. Return on nonreal cstah: as..<:ets (pl'T!',·nt)" .......... . 5.33 4.95 


9. 	 Imputed return to equity in nonrcal esl:lte assets 
(million dollars)" .....•.................. 2,580 1,892 

Residual return to equity ill real estate assets: 
10. !Carm n:al estate assets (million dollars) ..••..•••.•.• 208,200 315,380 
I L Farm real estate debt (million dollars) .........•... 28,400 48,470 

12. 	 Equity in f"rm real eslate a;;sets (million dollars)" •..... 179,800 266,910 
13. 	 Residual return to farm real estate as..<ets (million dollars}' 7,159 7,353 

Percent rl'lurn 10 equity in real cstah: a~"Cts: 
14. 	 Percent return to equity in real estate assels (perccntY . 3.98 2.75 

'Lint: 2 multiplied by line :t 
~Indudl'~ sloek of 110nrl'cour~1.' loans ontslallliing to the Commodity Cn'dil Corporation. 


J Linl' 5 minus lin.: 6. 

"\\ cil(h h',1 :In'rage interest Tate (equal wt>ights) on farm mortgage;:.. ?quilks, and marketable 


bonds. 
S lint' 7 lllultiplh·tI. by line B. 
"Lilli' 10 minus line U. 
1 Lill(' l 111il\1I5 Iilw '~and line 9. 
3 Lint' I ~l dh'ickd hy lilll' 12. 

, 


, 

I 
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Table 16-Alternative projected fann income statements to 1980 

ModificationBase
Item 

Iprojection A B 

Million dol/ars 

Gross farm income ....•..•................... 83,730 83,730 77,861 

Cash receipts from marketings plus the value of products 


consumcd directly ........................ . 76,543 76,543 70,906 

Gross rental \'alue of fann dwellings ....... . 4,401 4,401 4,401 

Nct changc in inventOlies. . . . . . . . ............ . 386 386 154 

Governmcnt payments ...•...........•........ 2,400 2,400 2,400 


Gross farm expenditurcs •..........•............ 66,502 63,256 60,562 
Cash operating expenses plus net rent. to nonfarm landlords .. . 45,457 ·U,22·' 39,386 
Interest on farm mortgage dt~bt . . . . . . ......... . 3,450 3,544 3,501 
Taxes ..••.•......•.....•.............. 7,398 7,897 7,·173 
Depreciation of farm buildings .........•.•. '.... . 2,128 2,128 2,095 
Depreciation of farm machinery. . . . . • . . . . .... . 7,759 8,147 7,799 
Accidental damage .................. . 307 316 154 

Nct farm income ............................ . L7,229 20,473 17,299 


by a compounded 2 percent I)('r year. This implit'S a 
constant parit), ratio ovt:r Lime. All other assumptions 
an: idcntieal to thost' USt~d in the base projection. Pro­
jet'tion rcsults for modification A arl: p:ivt'n in table:> 16 
throu~h Itl. 

tinder mudification A, projected nel farm incoIlle in 
1980 was $20.5 billion, 18.8 percent higher than thc 
hase projection. All l:aLegorh's of physical aSSI:ts were 
hight:r under modifie:1Lion A Lhan under the base pro­
jections. Financial as..~l'ts lledined. Real estate debL was 
sOlllewhat higher, while nomeal estate debl dropped by 
over $2 million. Proprietors' equities wt:re $tO.l billion 
higher. Nonfarm im'oml: under llIodifieation A was 
llIuch lower than under the hase projection. This :ndi­
eatc'S that f:lrlll and nonfarm souret'S of ineonH~ are, at 
I('ast Lo some dt'gree, suhstitute SOurceS of income for 
farm Ollt'riltors. Total funrls from all sources were roughly 
4.3 p('n~ent higlwr for modifieation A eompared wiLh 
tht' hase projecLion. [n summary, ehanp:t's in till' parity 
ratiQ art' likely to affect almost alll:apital stock and now 
i \('1118. 

Modification B: Lower levels of inflation. Base pro­
jel'Lions wert.' (kvt'lop('d with Lhl' GNP priet' deflator and 
the ind(·x of pril'es paid by farn1l'rs incn'asinp: :3 pt.'re!'nt 
pt.'r yt~ar, whil(· til(' index of prit'l'!:' r('C('iv('d hy farmt'r~ 
was aSi;unu~d t.o lit' inerea"ing 2 pert'ent per year. I.L iR 
useful to examine the situation in whieh inflation is as­
sUIllC'd to lw lower. For motlifil'atioll B it is aRsumed thaL 
t.he index of pri!'!';,; paid hy farmers and thl' <:NP price 
ddl:ltor will inert'ast' at tilt' rak or 1.5 pt'r('('nt ('Olll­
ptHIIHh'd annually. The index of prkc's n'cc.~i\'('d hy 
farlllers is a&'illnll'd to grow at tht' rate of I Iwn'c'nL 
1.'OlllpOlllHlt·d anllually.21 Thi:! Illodifieation implies a 

raLc- of inflation one-half as fast as that assumed in the 
base projection. 

Under modification B, gross farm income is projected 
to be $77.9 billion in 1980, $5.8 billion lower than the 
base projection. Net farl1l income is just slightly higher 
than the base projection. Thus from an income stand­
point, farm operators arc not likely to derive any sub­
stantial benefits from a lower level of inflation in both 
prices reccived and prices paid. 

As a result of the assumed lower level of inflation, total 
assets of the farm sector projected for 1980 are virtually 
unaffected. However, the distribution of these assets 
among categories is affected. Real esLate asseLs arc esti­
matt't! to be $3.8 billion higher under modification B 
than undcr the base projection. NOlm~al cstaLe assets are 
projectf.:d to he $2.3 billion lower. This results from the 
fact Lhat crop and livcstoek inventories arc valued lower 
because of the assumecllower prices. Financial asscts are 

21 Since the price received for farm production is affccted by 
the level of income, population, production, and other variables, 
some adjustment of other cxo~enous variables is needed to re­
nect a drop in prices received. Following the work of Penson 
(i8) it is assumed here thaL tIl(' elasticity of demand for farm 
producl~ with respect to income is 0.25 and that the elasticity 
of demand witll respect to otlll:r prices is 0.05. It is furtht:r as­
sumed thaL inconll~ and prices of other products grow at the 
same ratc as the GNI' price denator. Thus, roughly 30 percent of 
tIll' decline in the growth of the index of prices received from 2 
pcrcl,nL to ] perct'nt is accountcd for by a slower growth in 
income and prices of ollll'r products. The remaining portion of 
tilt., d.,clilw is accounkd for by an assumed higher level of 
markl'lings, which n~sults in lower prices. Adjustments to quanti. 
ties marketed were madc~ und"r the assumption that the price 
dastidty of demand is-O.30. 

http:anllually.21


Table 17-Altemative projected balance sheet statements to 1980 

I Modification 
Item Base

projection A B 

Billion dol/ars 

Physical asse ts; 
Real estate .. 315.4 321.4 319.2 
Nonreal estate ................... . nO.1 lI3.8 107.8 

Crops and livestock ............ . 42.2 42.2 39.5 
Machinery and motor \'ellicles ...... . 57.0 59.9 57.3 
Household equipment and fumishings .. 10.9 11.6 11.0 

Financial as.o;c:ts: 
Demand deposits and currency ...... , .. . 7.6 7.3 7.1 
Time and savings deposits , ........... . 7.1 7.0 6.8 
Other reported ......... , . , ...... . 14.7 14.3 14.0 

Total ... 454.9 463.8 454.9 

Liabilitics: 
/teal estatc debt ........... . 48.5 49.4 49.0 
Nonreal estate debt ......... . 71.9 69.8 68.9 
Propri.:tors' equities .. 334.5 344.6 337.0 

Total .•...... 454.9 463.8 454.9 

Table 18-Alternative projected sources-and-uscs-of-funds statemcnts to 1980 


ModificationBase I
Item 
I
projcction j A B 

Million dol/ars 

Sources: 
Net farm income 17,229 20,473 17,299 
Nonfarm income .•......... , ..... 14,519 12,810 14,620 
Capital consumption . . . . . . . . . . . . . . . 9,887 10,275 9,893 
Net change in farm real estate debt .•..... 2,957 3,160 3,056 

Federal land banks .............. . 608 702 662 

Commercial banks. . . . . . . . . . . . . . . . . . . . . 647 652 640 

Life insurance companies ............... . 725 781 755 

Individuals and other. , , ............ , . , . 997 1,04S 1,017 

Farmers Horne Administration ......•...... -20 -20 -20 


Net change in farm llonreal estate debt ...... , ....... . 5,836 5,462 5,271 

Production ercdit assodations .................. , 1,945 1,934 1,896 

Commercial banks ... , ............ , ....... . 1,487 1,279 1,204 

Nonreporting creditors .................. , ... . 2,403 2,249 2,171 

Farmers Home Administration ... , ............. . 
 ° ° ° Capitcl appreciation of farm real estatc. . . . . . ..... . 13,407 14,331 13,869 

Total .. 63,836 66,512 64,010 

Ul!CS: 

Capital cltpenditures on nonreal estate assets . , .... 10,737 lI,627 10,717 

Net changc in crop and livcstock inventories ..... , . , . 386 386 154 

Net change in financial assets . . . . . . . . . . .... . 786 726 720 


Demand deposits and currency , ............. . 177 143 132 

Time and savings dcposits . • . . . . . . . . . . . . . . . . . . . 216 220 229 

Other reported ......... , , ........... , , .. . 393 363 360 


Total investment in real cstate as..o;c:ts , .............. . 15,169 16,093 15,527 

Proprietor withdrawals •.•..•......•... , ...... . 36,758 37,679 36,891 


Total ...••...............•.. , ....... . 63,836 66,512 64,010 
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projected to be $ L5 billion lower undt'r modification B 
than for the bast~ projt~ction. 

Real ('state debt increased slightly as a result of the 
lower It~vd of inflation. Nonreal estali' debt, however, 
dropped by an estimated $3.0 billion. Propril'lor eq\Jitit~s 
rOSt' by an estimated $2.5 billion. Thus, in lt~rms of net 
worth, farm operators are likely to bellefit from lower 
levels of inllation in both prices received and paid. As 
shown ill table 17, sourCt~S and US('S of funds change only 
slightly a:: a r('sult of modification B. 

Appraisal of Selected Public Policies and Programs 

Alterations in reserve requirements for commercial banks 

From 1959 through 1969, the n:servc n'quiremenL'> 
placed upon NHllltry ballk demand deposits ranged from 
a low of 11 perrl'lIt to a high of 13 percent. OV('f the 
sam(' period, the reservc f('!Juirt'nients on tillH' and 
savings deposits mngl'd from a low of 4 percl'lIt to a high 
of 6 p(:ret~n t. The Federal Reserve Board controls rt'­
serve requirements within legal maximum and minimum 
limits set hy Congn'ss. 

Rt'ct~ntly, the Presid.'nt's Commission on Financial 
Slructurl' alltl Regulation (22, p. 1) was ask.~d to "review 
and study th!' stnll:ture, oll('ration, and regulation of the 
private financial institutions in tIlt' Unitt'd States, for the 
purposl' of formulating recommendations that would 
improve the functioning of the prh'all' financial systt'm." 
Proposals for diminating n'St'rV.. requirements over time 
wt'rt' inl'hll\('d in the recomnH'ndations of the eommiLLet'. 
To tl'st what impaet low('r re~'rvt' rt'quirelllcn ts would 
have on farm loans by comllH'rcial hanks, it was decided 
to simulat(·the 1959-69 period using tilt' legal minimum 
rcs('rve rt'(luin'melits. 

TIl(' assumt'd easing of reServ(' n'lluin'IIH'nts resulted in 
an increase ill both real estatt' and non[l'al estate debt 
owed to eomlllt'n:ial b:lIlks (tablt' 19). However, the in­
en'aSt'S are not great. Net change's in real ('state deht 
an' estimated to he $136 l1Iillion grt:atn over an Ll-year 
perio.1 under the I.'gal minimum reserve requirements 
than under the actual reserve requirt'IIH'nts. This repre­
st'nts roughly a 2-pert'l'nt inerease. Nonrt'al estate deht 
was affected t'Vl'n le&<;. Nonr!'al estate debt was estimated 
to bt' only $8 .Jl\illion hight'r under legalminimul1l reServe 
requin'IlH'nts than under the actual reserve requirements. 
Thus, lowering of reserve requin~ments is not expected 
to suhstantially alter the observed Iwt changes in real 
estall' alllinonreall'stalt' farm debt. 

The' above n';;ults probably rdlect only a partial ad­
justment to ehanges in rcServi' rt'quirel1lellts. The lowl'r­
ing of reservt' n'quir(,l1It'nts would prohably lead to a 
gn::l~.'r volume of money in circulation. This is turn 
could I('ad to a higher kvd of inOation. As a r(,sult, 
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both prices received amI prices paid by farmers could be 
altered. If one knew the degree to which alterations in 
reserve re!Juirements affected prices received and paid by 
farmers, then a more comprehensive analysis could be 
undertaken with the mOtte! as currently struetured. 

Minimum wage laws for all hired farm laborers 

Proposals for minimum wage laws to be applied to all 
hi ...·d farm laborcrs have generated much public dt:bate. 
For this reason, it was decided to simulate a situation in 
which a minilllum wage law for hired farm laborers was 
assunwd. The purpose is to determine the impacts such 
kgislation might have on financial stmcture in the farm 
sector. Ilowcver, tllis simulation also implies changes in 
underemployment in agriculture and .~arnillgs of hired 
laborers. 

Tyrchnit'wiez _and Schuh (25) lleveloped a simultaneous 
system of equations with which ~~ estimate supply and 
demand equations for hired farm labor, ullpaid family 
labor, and operator labor. They estimated the short- and 
long-n1l1 price elasticities of demand for hired farm labor 
to 1w ~.26 ano -0.-1-9 respectively. For simulation pur­
post's, an dastieit~, oJ demand for hired farm labor of 
~.30 is assumed h.!re. Tyrchniewiez and Schuh also 
estimated the substitution elasticity of hired labor for 
operator and family labor. They found that a ] -percent 
increase in hired farm labor would reduce operator labor 
by 0.2 pt:rcenl. Thus an elasticity of substitution of 
hircd labor for operator labor of ~.20 is used herc. 

It is assumed here that a law was in effect from 1959 
through 1969 to re!Juire a minimum wage rate for all 
hired farm lahorers of $1 per hour in 1959, with raises 
to $\,15, $\.25, $1.40, and $\.60 pcr hour in 1961, 
1963, 1967, and 1968 respectively. These rates retleet 
the actual minimum wage rates for nonagricultural 
workers. Table 20 presents the estimated impacts this 
legislation would have on total usage of operator and 
family lahor and of hired labor, and the cost of hired 
labor. Total hours of operator and family labor are esti­
mated to increase slightly above their actuallevcls, while 
hours of hired labor are estimated to decline. Tolal 
hours of labor used in agriculture are estimated to de­
cline, suggesting thatlhe minimum wage legislation would 
probably result in higher levels of capital-labor substitu­
tion. 

Based upon the estimated alterations in hours of hired 
labor, hours of operator and family lahor, and the cost 
of hired labor, one can determine the impact of minimum 
wage legislation on financial stmcturc of the farm sector. 
The simulation program was modified to reflect the 
above changes and the 1959-69 period was simulated. 
Results of th,'se simulations art~ presentcd below. 



Table 19-5imulated net changes in real estah: and nOllfeal estate debt owed to commercial banks under 
actual and legal minimum reserve requirements, 1959-69 

Simulaled under actual reserve SiJIIlllateu IIII(1.-r assumed rl'8crve~ 
Reserve requirements' requirements requirements 

.. I 
Time and fi3vingsYear Net change in Net change inDemand deposits Net change ill Net change in

deposits real estate debl nonreal estate debt nonreal estate debt 

Actual I Assumed Actual I Assumed 
rt!al estate debt 

Mil. dol. Mil. dol. Mil. dol. Mil. dol. 
Pet. Pet. Pet. Pet. 

54.01 591.86 
5.0 3.0 61.73 593.38

1959 .... 11.0 7.0 103.46 531.50 
5.0 3.0 111.44 531.66

1960 .... 11.0 7.0 
511.25 

5.0 3.0 157.69 511.85 147.51 
1961 .... 12.0 7.0 204.78 609.09

3.0 214.13 609.16
1962 .... 12.0 7.0 4.0 635.68w 636.05 249.323.0 259.04:- 1963 .... 12.0 7.0 4.0 

264.72 402.46
3.0 275.30 402.97

1964 .... 12.0 7.0 4.0 841.95
3.0 329.48 842.48 318.21 

1965 .... 12.0 7.0 4.0 
285.83 809.54299.57 810.46

1966 .... 12.0 7.0 5.0 3.0 658.83285.68303.01 660.04
1967 .... 12.0 7.0 6.0 3.0 919.79 

6.0 3.0 333.89 920.99 313.61 
1968 , ... 12.5 7.0 1,092.20

3.0 271.01 1,093.19 249.24 
1969 .... 12.0 7.0 6.0 

2,476.37 7,604.15 ... . -. 2,616.29 7,612.23.. .. .. .. . . .Total ... 

I Reserve requirements are for country banks. Assumed reserve requirements represent the legal minimum reserve requirement that the Federal 
Rf!serve Board could have required by law. Effectivf! November 9, 1972, !Cede-ral Reserve regulation D was altered so 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 labor used in agriculture, 1959-69 

Man-hours of opera-Cash wage ratc per hour Man-hours of farm 	 Total hours of labortor and family farmfor hired f ann laborers labor hired 	 ,. Assumed increase inuscd in ;'~rieulturelaborYear hired labor expensc 
A·t .t\ IAssumed legal ..e u, 	 Actual IAssumed I Actual I Assumed' Actual I AssumedInlllImUIll 

Dollars Dollars Million Million Millioll Million Millioll Millioll Millioll dollars 

1959 0.80 L.OO 3,209 2,968 7,092 7,198 10,301 10,166 401 
1960 0.82 l.00 3,173 2,964 6,622 6,709 9,795 9,673 362 
1961 0.lI3 1.15 3,196 2,827 6,204 6,347 9,400 9,174 598 
1962 0.lI6 1.15 a,07l 2,761 5,908 6,027 8,979 8,788 534 
196a 0.88 1.25 a,023 2,6'~2 5,641 5,739 8,664 8,a81 643 

1964 0.90 1.25 2,891 2,554 5,30a 5,427 8,194 7,981 591 

1965 0.95 1.25 2,686 2,432 5,Oll9 5,185 7,775 7,617 488 

1966 1.03 1.25 2,504 2,3'l4 4,877 4,939 7,381 7,283 351 

1967 1.12 1.40 2,295 2,123 4,974 5,049 7,269 7,172 402 

1968 1.21 1.60 2,264 2,045 ,t,741 4,8a3 7,005 6,878 533 

1969 L3a 1.60 2,160 2,028 4,535 4,599 6,695 6,627 372 


I Based upon an estimatt-d price elasticity of demand for hired fann labor of -0.30. 
'Based upon an estimated elasticity of substitution of -0.20. 

Total net farm income of the farm sl~ctor for the 11- cause a slight reduction in rcal estate debt and a sub­
ycar period simulated was estimatcd to be $8.76 billion stantial increase in nonrcal estate debt. The increase in 
lower than that simulated undl'r actual wagc rates (table nonreal estate debt can be uscd to support increased 
2!.). What actions would farmers have taken to offset use of laborsaving technology. The stock of machinery is 
this decline in nel farm income? First, it is estimated that estimated to be $3.37 billion higher under the assumed 
nonfarm income of the farm population would have been minimum wage rates. Total debt outstanding is estimated 
$2.92 !Jillion higher. This results from the fact that hourly to increasc by $3.33 billion, or 39.2 perecnt of the de­

earnin/,'S in th(, nonfarm sector would improve relative to cline in net farm income. Rcductions in proprietor con­

operator lahor returns in agriclllhlrc. This provides a sumption also rcsult from thc decrease in net farm in­

grl'at('r incentive to work part time aL nonfarm occupa­ comc. Proprictor withdrawals are cstimated to decline by 

tions. However, the. substitution of nonfarm income for $5.53 billion (table 21). Because a decline in proprietor 

net farm incollle comp.'nsates for only 33.3 percent of withdrawals and an increase in nonfarm income offset 

tll(, decline in nct farm incomc. Farm operators would till' decline in net farm income, proprietors' elJuities arc 

also respond ~o the d~'cline in net farm ineonle by in­ estimated to be only $0.58 million lower under mini­

creasing their Icn'l of drbt. As shown in tahlc 21, the cn­ mum wage rates. 

actmenl of minimum wage legislation is estimated to In summary, the major effects of minimum wage 


Table 21-Seketed simulated values undcr actual wage rates and wagc rates controlled by minimum wage laws, 1959-69 

ltem 	 Actual wage raies I Minimum wage rate laws 
------- --~~-----~----,---------- -----+--------l-----------

Billioll dollars 

Totalnct fann income, 1959 through 1969 ............ . 154.24 145.48 
Total nonfarm inl~ome, 1959 through 1969 ............ . 106.26 109.18 
1'01.3111('\ change in real estate debt, 1959 through 1969 ..... . 17.18 16.31 
Total net change in nonreal estate debt, 1959 through 1969, 

excluding CCC loans ...•..................... 18.17 	 22.34 

'" 	 Farm real estate debt outstanding, January 1, 1970 ... ; .... . 28.31 27.44 

Nonrcal estate farm debt outstanding, January 1, 1970~ ..... . 30.87 35.04 
ValUl~ of fann machinery and equipnH'nt, Ja/mary 1, 1970 .... . 34.58 37.95 
Proprietors' equities,.J anuar), 1, 1970 ..........•...... 252.42 251.84 
"roprietors' \vithdrawals, 1959 through 1969 ........... . 261.18 255.65 
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"'~i~I"lh'n fl'f Ihl' f"fm St'ctor are to lower consumption 
of farm oPl'rulOft< .lIul their families, reduce the man­
hour:< of hifl'11 f.mll Illbor and increase the man-hours of 
op.'r.llor alltl family labor used in agricu.lture, increase 
Iwnfl'all"llalt' d,'hl rdative to real estate debt, encourage 
ilion' nonfarm work by farm operators and their famHieR, 
and filially 10 inl'n'a5e hired labor earnings from employ­
lIIenl in ai,-rricullufe. Clearly, farm operators arc likely to 
0PPOSl' minimum wage legislation, while farm labor 
grOUP$ an' likely to favor it. 

Other Potentials for the Model 

A preeeding section used a given set of assumptions 
about lime paths of cxogcncous variablcs to generate a 
projected farm income statcment, balance sheet, and 
SAUF slatement to 19BO. A use£ul addition to this Iype 
of analysis is to vary the assumptions' which govern the 
time path of exogenous variables. This allows one to more 
accurately determine the sensitivity of projected results 
to the underlying assumptions. Whilc several modifica­
tions to time paths of cxogenous variables were prcsented, 
there is almost an unlimited number of additional modi­
fications which could be tested. 

The counterfaetual simulations presented earlier were 
chosen to indica Ie the versatility of the simulation model 
as well as to provide information on questions believed 
to be of importance. The question of minimum wage 
laws dealt with a broad general question, while reductions 
in reserve requirements on demand and time deposits at 
country banks dealt with rather specific questions about 
the mles under which one financial intcrmediary operates. 
One could investigate a host of other cOllnterfactual 
simulations. Included in this set of questions are: What 
would be the impact on financial structure in the farm 
sector of (a) a zero level of capital appreciaLion of farm 
real estate assets, (b) a constant percentage unemploy­
ment level, (c) alterations in the relationships between 
farm and nonfarm sector interest rates, (d) alternative 
levels of nonfarm wage rates, (e) alteration of the level 
of deposits at country banks, (f) alteration of the supply 
of funds from fife insurance companies, and (g) attain­
mentof parity prices through thc control of technological 
innovation and adoption? While time and space do not 
allow one to consider these q\lt~stions here, the array of 
questions does indicatc potential areas of applications of 
the 1II0dei. 

LIMITATIONS OF THE MODEL 

The rt'sults presented herein arc conditioned by thc 
underlying structure of the model. A number of 
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limitations are attached to the model because of lack of 
data and because of the conceptual framework employed. 

Data limitations affect both the level of aggregation 
and the functional form of specific equations. Data 
availability influences the level of aggregation f~r both 
transaction (row) and transactor (column) entries of the 
social accounts included in the modcl. Transaction entries 
of the SAUF statement are, for the most part, on a net 
basis. The use of these net figures disguises the inclusion 
of certain items. For example, gifts and inheritances arc 
not explicitly listed as a source of funds in the SAUF 
statement. Yet they are implicitly included because. net 
changes in holdings of physical andlor financial assets 
resulting from gifts and inheritances are included. While 
not 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 sheet, and SAUF'statement are limited to U.S. 
aggregates. Thus the model cannot be ui>ed for interreg­
ional questions or comparisons of financial structure. . 

Besides the level of aggregation, the form of specific 
equations is also affected by data availability. As men­
tioned in earlier sections, there is frequently a problem 
in that a theoretical aeterminant of a dependent variable 
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may not be adequately measured by existing data series. 
Several cxamples can be cited. Changes over time in non­
farm income of the farm 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 for real estate and nonreal estate debt are likely 
to be influenced by changes in liquidity preferences of I 

borrowers. Again, no data 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
tions 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 of nonreal estate. credit. Again, in­
adequacy of data prevents such analysis. 

There are also several limitations which result from the 
conceptual framework employed in constructing the 
modcl. The model as currently structured cannot be 
used to measure investment 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 I iabil[. lies. Rather,' the 
equations arc structured so that the dcmand for debt 
is determined by, among other things, the returns 



gcneratcd hy the assets. The demand for assels is deter­
mined 	by, among other things, the cost of horrowing. 
To illcludc a simultaneous determination of drmand for 
assl~ts 	 ltnd liabilities, the equations would need to be 
structured so thalthe demand for debL is determined by, 
among 	other thinbrs, the demand for assets while the 
demand for assets would silllllltarH'ously depend upon 
the drmand for debt. 

Finally, the model takes as given the demand for and 
priee 	of farm products. A useful addition would be to 
rxplicitly ~'stilllatl' a eOnSum('r demand (·quation. This 
would allow ont' to trat't.: impacls of changes in tonsulller 
demand (III farm financial strtleture. 
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APPENDIX 

Validatioll of a silllulalioll 1II0dei in the slriNe'sl SI'IIS(' 

is not possible. )'t,t it is useful to delermill(' th(' a('gn'(' of 

al'l'ura('y of model {·stimuII'S C'omp;m~d wilh a kIlOWII 

hisloriral :;l'rie.'s. I,'or this purpose, lh(' 1II0d('1 was rUII 

f(lr an II·year peri(ld, 1959-69. Variahks genetalNI 

withill lilt' model for tillH' period 1 - I werC' \ll:'l'lI ill 

gl'I1I'ralillg lilt' eslilllale~ in lilll(, lH'riQd L Simulaled farm 
ine()IlI(' :;tal('lIu'nls, balan('(' sh('('[ :;latellH'lIl~, and f:.AUli 
slatl'n\enl;; art' pr('s(~nl('d in lahks A-I lhrough A-3 
n'sp('{'liv(,ly. l)('vialiollS IlI'l\\'('(,1I r('porh'd a\Hl silllllhllc'd 

"alul';; lIrl' also pn'$('t1t1'd. If lh(' n't'ursin- nallln' of til(' 
lIIudel n'sull,: iii "C'ullI(lolintlillg ('rrors" lIllI' \\'ollid ('x­
p('('t the d('"ialiOlls lo grow over II III \' and sitrllS 011 

dl'vialiOIl:; to I,,' lh(' $UIIH' )'('l\r afta year. 

The dl'villliolls for I!;ross farm illl'OIl'" and ('ash rl'(,l'ipl" 
frolll IIwrkt'lingB !l11I~ llw vah/(' of products ('()!lStllllI'd 

dir('t'll) do lIot lr('lId ('ilh('r upward or dowllward (lablt, 

A-I). Likl'WISI" devialions hdwc'('!l n'porlt'd ami Silllll­
Ialed value:; or gross f\'nlal vallll' of farm dWl'lIing:: alill 

IIl'l dlUngl'~ in inv('nlorit':; d(l tlol folio\\' a lre'nd, ltilhollgh 

lht' ('rror for l'slimaL,'d lid dlllllgc'S ill im'I'lIlori,'s i;: qllill' 

subslan tial. ''ionl' of the ill'lII~ indwll'd lll1ti('r gros:; farlll 

f'XPt'IHlilurt'::;, wilh tlH' ('xC'I'plion (If d"pn'cialion of 

hlliltlin~", alit! maehilll'ry, display a Irl'lId ill lhl' t/,'vialion 
IwLwl'ell rl'porH'd alld :;illlllialt'd nlhlt's. 

'I'll\' eSlillla\('d depn'C'ialioll of bllildintrs Was too hi~h 
frorn 1960 lhrolll!h I9(ii' , alld too low tlH'reafll'r. 'rhi$ 

r('~lIlll~an 1)(' allribult'd 10 lh(' nl('lhoti or ohlainill~ ll1l' 

I.',;tilllatl' for till' lotal va/tl(' of huildillgs. Total \,al\ll.' of 

huildinl-'" at lhl' ('lid of the' Iwrioti was cldille'd as thl' 
\'altH' of huilding:; al ll1l' sl:!rl of til\' period, plus capilal 

impm\ ('!llt'n ls and rt'l,ain;, Il\i III1S dl'prl'('ia Lio n, Thlls all 
('rror in llH' ('';limal('d lolal \'altH' of buildill~s in lht, first 

£l('riod call hI' (('Ol'('((od in 1',;lilllaLed c/!'pn·eiation for th(' 
:'1'('011\1 ) ('ar, 'I'll(' magllitude of lh\' dl'vialion hl'lwl'('n 

rl'port,'d and ,;illlulall'd valtH's for huildintr depn'eialion 

i$, ho\\,e\'!'r, lIut 1-,'1'1':ll. '1'111' S:lIIIC' g('II\'ral ('OIllIll('IIL~ apply 
III ti('lm'daLion of rarm IlHl('hill('ry. 

j·:,.;liiIlHlt,dlwl r:m\! Illeollll' i~ drrivl'd frOIll HI! other 
l'still\ull'd \'ulLll':;, Thl're[or(', ('rrors in nlh!'r "stimall's will 
1)(' rdl('('t('d ill 1111' I';:;timale;; or Iwt farm in('on1l'. The 

lar!!l'SI ('rror ill tilt' simulaLl'c.1 \'alll(' of nd farm In('oml' 
(j('curn'd in 19(j() when (,:;timalt'd nl'l farm illl'o!ll\' was 

roll~hly UIIWT\'('1I t hip:l1l'r thall tlH' reported \·alllt'. TIH'rt, 
aplh'iIr:' 10 hi' l\ tendc'IIl') fur tilt' siUllllated vahu' of lid 

r.lrlll jlll'{IIlll' to (Jverslate lite al'Lllal ,,(litH'. Oil an'rage, 

howl'n'r, ~irnula!l'd vailit'S Wl'rt' ollly aholll 0.2 IlI'rl'l'l1t 

abo\'(' rt')lo.rll'd \al \It'~. 
On balalll'l" il appears lhal lhe.' simlilation IlI(Hlell!:in's 

U r!'l\lis!iI' porlrayal of lhc~ n'porl.'d farm (lI('onll' ;:lal('­

1IH'1I1. \\ hilc' tilt' lIIot\d is rN'lIrsiv!'l) Ilpdal('d, lhen' dol'S 

nol appI'ar to be a growillg !lltIf!lIitlldl' of an'r for any of 

the iLNIl!' simillated, ('xcept (kpreeialioll. BOlh gross ill­

('0III/.' :wd IIt't r:lTI11 iIlCOIIH', which appear ill othcr equa­

tions in til(' modd, IUI\\' rdalivl'ly low a"'erag(' absolute 

per{'enlagt' errors. TlwT\·fon" errors ill ('stimatinf! the 
farlll illcome slatemenl are not c'Xp(~cl('d to lead to slIb­
slalltialerrors in llll' remainder of lhi' !IIodel. 

The halance sh«'et for Lht' farming Sl'ctor (LaLlI' A-2) 
rl'n'ah; a \'cry low d.'\·ia tioll het \\'('('n rf'pOrll'f1 and SilllU­

lall'd vallles. This iii not urwXlweled, sineI' equations esti­
lIIalill{; :;toek values typieall)' giw a beller staListical fit 

thun eqllations nlt'asllring net chanp;l's in slocks. Esti· 
maled stocks of financial assels wcrl' nl'ver off by more 
than $0,2 hill ion from rqwrted I..vels. Estimated stocks 
of farm real ('slall' assd:; Wt'n~ lIl'v(~r off from f\'ported 
I{'\,els hy more tlrall 3 percent and after 11 yetlrS were 

idenlil'al wi lh rl'flortNI levels, 

'1'111' largc'st ('rrors carne in the c.'stimall's or nonn'al 
.'stat(' assds, particularly crop and livestock invenlories, 

ESlimated crop and livestock inventories were higher than 

r('porled levels for every period covercd by the simul:r­

tion model. There are two reasons for this occurrence. 

Firsl, for the year in which the simulation was slarted, 
the ('stimaled stock was about S L billion higher than the 

aclual Il'vel. Since lhl' following year's stock of crops and 

livestock was determined by adding (or suhlracling if 

appropriate) the estim:lled net change for the year, the 

('stimakd \'allll' was consistently too large. A test run 

ill which the simulation model was starled one year laler 

virlllally elimillated this 50urC{' of error. Sl't'oncl, nel 

ehHllge in im'pnlories I'; measured with FIS data whereas 

('rop alld li\'l'$tol'k inwntori('S an' takc'lI from BSFS data. 

Thl's,' c'stimall'S are not eonsistent because the BSFS dala 
illdl/de ('TOpS :;tor('d off farms and vahw invelltories at 

year-I'ml pri\~I's, \\'hill' crops stored off farms arc ex­

eilldl'd lind inyell lori\'s art' valliI'd al average yc'arly priet's 
ill thl' FIS. 

To make.' lhl' ('slirnales !!lore consistl'nl, tire It've! of 
(TOPS stored off farms was treated as exogenollsly deter­
milled. Thi::; .slroll!d make the quantit), of invell tories 
valliI'd hy BSFS and FIS consistent. To derive the year­
\'1111 slock (If crops and liv('sloek v:litwd at year-end 
I,ri(:('$, tlH' following proeecillre was IIsc~d. Firsl, til(' nd 

dHingc' ill inventories vaillcd al average price:; \\'as ('i'li· 

IlIilll'd. To thi~ wag udd('d thl' heginning slot'k of inv('l1­

tories pillS the beginnilll! stock or invelltories lIIultiplit'd 

II) the per('('ntagl' changl' in year-end prkes. This pro· 

('{'dllr(' takes illto aeeollllt "'lallgt'S in year.end illven­

Lories dill' to t'hanges ill year-elld pritt'S. (Juan ti ty "'Hinges 

whie'h re:>ult ill yo,'ar'(,lId invelltory dHlngl's, howl'\'('r, are 

vaitwd al aVI'ragt' yearly pril'l's. Thi;; I'OIl\'c'rsiO!l frOIll lI('t 



Table A·1 Simulatt'd fann iJl~'onw slatmH'nls, 1959-69 1 

JiI'IlI .1959 I 
l 1960 1 I.96J 1 J962 I ]963

I 1 1964 1965 I 1966 I 1967 1968 ]969 

Millioll dollars 

+­..~ 

!-iimul,Il!'d 
Gross farm income ......••••••••..•••..•.•..•• 

Cash receipts from markding8 plus vahll' of products. C(1II5111ned 
directly .. • • .. t­ • • ~ ... • • .. .. 1 • • • • .. .. f • " <I .. • ;. .. • .. • ,. 

GI<:>SS rental valtJl' of farm dwellings •...........•••.• 
Net change in ir"/('nloril's~ ..... f .. j. • " -. .............. , • 

[:OI'('T/lIIICJlt pay II It'll is' ., •••.•.••.....••.•..... 

Gross farm expenditures .•• , ..•.••.•...•.•.•...•. 
Cash opt:rating exp<:Jls(~S plu$ net n'nlll) nonr,mn landlords .... 
Interest On farm mortgage (kht .•.•.••....••...•... 
Tax~'s on farm prO\l('rly " •..••••.•............• 
Depreciation of fllfln IJlliidings .••.......•••...•.•. 
Depredalion of farm mllehhluy •••...•••...•.•.... , 
Acdell'ntal damage •..•• , .... , ~ ., . . .. . . . . . . . . .. . 

Nt·t farm int'omc .... , ..•...•...........•..•... 

37,144 

34,696 
J,916 
-150 
(IU2 

26,2()3 
19,850 

577 
1,4(}(1 
1,059 
3,()71 

UIO 

10,941 

30,76·~ 

35,562 
L974 

527 
702 

26,:;5~ 

20,057 
6aB 

1,455 
1,127 
:1,096 

IHa 

J2,209 

39,055 

35,99·t 
2,036 

331 
1,493 

27,167 
20,400 

700 
1,505 
I,W!I 
:1,179 

Ifl7 

12,6HB 

4.1,439 

37,222 
2,L03 

:1(,(\ 
1,747 

28,).22 
2.I,O·a 

776 
1,5% 
],244 
a,275 

191 

la,3lH 

42,755 

38,573 
2,174 

313 
1,696 

29,343 
2],881 

H7J 
1,702 
1,297 
3,397 

J95 

13,412 

42,505 

30,170 
2,249 

-96 
2,L81 

29,65·~ 
Z1,81Z 

967 
1,1316 
1,:145 
a,516 

199 

12,H50 

4(',069 

40,268 
2,330 
J,OOIl 
2,463 

al,On5 
22,865 

1,099 
1,925 
1,3HO 
:1,605 

202 

J4,9fl·t 

49,731 

44,166 
2,416 
-]20 
11,277 

32,692 
2;1,925 

1,224 
2,IOB 
1,430 
3,797 

207 

J7,01W 

49,356 

42,91~3 

2,508 
827 

3,079 

34,581 
25,116 

I,B37 
2,360 
],474 
4,079 

214 

1,t,775 

51,65J 

45,.197 
2,606 

386 
3,'162 

36,368 
26,303 

],'t92 
2,506 
1.,51.4 
'1,25B 

219 

15,203 

55,443 

48,908 
2,7]0 

3J 
3,794­

38,699 
28,H5 

1,621 
2,6U7 
1,552 
4,469 

225 

16,744 

J)cvi.. tion from actual 
G ross farm income ...•......•.....•. , ..•...•.. 

Cll~h n'cl,iplS from marketings plu~ vahl(: of products consulIled 
directly ................................... 

Cross renlal value of farm dwellings ...............•. 
Net change in iIlYcntoril'S.....•.•.. , ....•..•..... 
G()Yl'rnml'nt paylli~lIts .•..................•... 

Gross farm expenditures .....•...•...•.. , ........ 
Cash operating expen~I'S plu5 net renl to nonfarm landlords ...• 
1 n tcresl On farm mortgage deht .• , . . . . . . . . • . . . • . . .• 
TaXI'S on f'lfIlI property ...••....••• , .•• , •.••••• 
Dt:pn:ciatioll of farm huildiJlgs ....•......•........ 
Depreciation of farm machinery .. , ..•...•....•....• 
Accidcntal damage •......•.................•• 

Net farm incolllc ....•......................... 

4J6 

133 
41 

2·t2 

-97 
55 
-5 

-65 
-1.\2 

22 
-22 

513 

-:\33 

-]53 
7 

-184 

-20:1 
-79 
-10 

.17 
-J2B 

-6 
-28 

-130 

257 

271 
-24 

10 

-42 
217 
-14 

92 
-1.77 
-127 

-33 

299 

415 

2JO 
-Z,t 
2211. 

517 
807 
-]7 

!l9 
-150 
-173 

-31 

-103 

1.39 

-159 
-.\3 
3.10 

345 
727 
-25 

61 
-lin 
-277 

() 

-206 

~75U 

-7 
-26 

-724 

-17:3 
181 
-15 

17 
-124 
-268 

35 

-581~ 

-]49 

-105 
-30 
-14 

-152 
66 

-22 
HI 

-95 
-I()] 

'~3 

3 

-72 

-55 
-M 

47 

TIll 
887 
-19 

0 
-i8 
-85. 
-20 

-7!17 

301 

495 
-27 

-]68 

194 
295 

6 
-!l5 
-3 

-Hi 
-2 

107 

-i97 

-U7 
20 

-270 

-150 
-375 
-15 

20 
B7 

141 
-7 

-141 

-47] 

-!.I30 
ll6 
343 

-22 
-495 
-19 

66 
197 
202 

27 

-216 

1 Achwl valucs. can he found hy adding simulaled values and corresponding deviations. 
'Takt:n as givell, not simulalcd. 
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Table A.2,·Simulalt'd balance sheets for the farming s<:ctor, 1959-69 1 

Ihorn 1.959 i 1960 j 1961 L 1962 I 1963. L_!J~4j.-.l2.?_~~_1.266 J~J_1968~Th2.?__
+ ...•_.. ~.-"-----•.f-..-_._.--

Billion dollars 

Simuia It,d 
Ileal tsta te assd~••.•....•.•..•...•.....•.....• 126.6 1:31.6 138.1 146.4 1.54.2 ]63.0 174.3 186.0 ] 93.2 201.7 208.2 

:'Iionn'ull'stall' assets ......•....•..•.•. 0 55.8 57.3 59.4 62.0 62.7 62.7 67.8 69.0 71.2 75.3 80.2 

Crops and livestock .....•..••.......•.••....•. 24.1 24.fl 26.2 27.8 27.5 26.8 30.3 29.2 30.1 32.4 34.9 


·\Iachirwry and motor vI·hid('s .•.••...•............ 22.0 22.6 2:3.3 
 24.3 25.1 25.8 27.3 29.4 30.7 32.:-1 3·1.6 

lIousehold equipmenl and fllrnishings ....•...••...... 9.13 9.0 9.9 10.0 10.0 10.0 10.2 10.4 ]0.5 10.6 10.7 

Financial a&.<els .........•..•....•............ IB.2 113.1 18.2 18.9 19.3 ]9.9 20.6 21.0 21.7 22.5 23,3 

Demand deposils and rurn.ncy •................... 6.3 6.0 5.B 5.9 5.9 5.9 6.1 6.0 6.0 6.3 6.4 

Time and slivings depositJ> .••.................... 2.9 2.9 2.9 3.3 3.5 3.8 4.1 4.5 4.8 5.2 5.5 

Olher n'llorled' ..•..•••. . .. . . . . . . .. . . " .. . . . ,. . 9.0 9.a 9.5 9.7 9.9 10.2 10.4 JO.5 10.8 ]],0 11,4 
~ 

227.3 2:36.1. 245.5 262.7 276.0 286.0 299.5 311.6Tolal ........•..••........•..........•. 200.6 207.0 215.6 


Liabililies: 
Rca] cst" te d,' bt . . . . . . . . • . . . . ..••...•........ 12.0 ]2.9 14.0 15.'1· 17.1 19.1 21.3 2a.3 25.1 26.7 20.a 

Nonn.':i1 ('stal,' de'hl ....•............•......... 12.1 13.2 1.1..8 16.(1 lB..1 18.0 20.7 22.6 25.0 20.2 aO.9 

Proprietors' cqui ties. . . . . . . . . . . . . . . . . . . . . . . 0 176.5 HlO.9 1Il6.9 195.2 200.9 207.6 220.7 230.1 236.0 244.5 252.4 
~ w 262.7 -276.0 206.0 299.6 311.6Total ..•............................... 200.6 207.0 215.6 227.3 2a6.1 245.5 


Devialions from aetllal 
Ile'al csta te assets. . • . . • . . . . . . . . . . . . . . . . . . . ..•.. 

, 
3.6 0.1 -O.l -2.6 -2.1 -2.1 -].8 -a.s -0.1 0.9 0.0 

Nomeal eslate ass<:ls........ 0 -1.1 -3.n -2.0 -;3.7 ~U -4.9 -k9 -2.0 -2.4 -1.9 -2.1 

Crops and Ih'~slock ...........•............... 
 -1.2 -1.2 -1.0 -1.2 -1.9 -3.1 -3..1 -0.3 -1.7 -1.6 -0.5 
i\laehint·ry ali(I molor vc·hiclt's ..................... 0.2 -0.8 -l.0 -1.6 -1.0 -0.3 -0.2 -0.5 0.7 0.7 -0.5 

lIollsdlOlti cqllipn1l.'nl and fumishings ................ -0.2 -0.9 -0.8 -1.0 -1.1 -1,4 -1.6 -2.0 -1.5 -1.0 -1.1 

P'inarlt:ial asSC Is . • . . . . . . • . . . . ................. 0.0 -0.1 0.1 0.0 -0.2 -0.1 -0.2 -0.2 0.0 0.0 0.0 
Dtanand deposils and currency .................... -OJ. -0.2 0.0 0.0 -0.2 0.0 -0.] 0.0 0.] 0.0 0.0 

Time and savings dcposi Is . . . . . . . . . . . . . . . . . . . . . . . 0.0 0.0 0,] 0.0 0.0 -fl.J 0.2 -0.2 0.0 0.0 0.0 

Other reported. 

-7.1 -6.9 -6.5 -2.4 -1.0 -2.0Total .................................. 2.5 -;1.9 -2.7 -<i.a -<i. 3 


Liahili I iI'S: 

Iteal c'sl ate de ht . . . . . . . . . . . ...........•...... OJ 
 -{)J -0.1 -0.2 -0.3 -0.2 -OJ 0.0 0.4 O.<l 0.1 

Norm'al estate debt ..•........................ 0.6 0.2 0.0 -(I. I 0.0 -0.2 -0.3 -0.2 -0.1 -0.7 -1.2 

Proprietors' cquities ............................ 1.8 -3.1 -2.7 -5.9 -<i.O -6.6 -6.5 -6.3 -2.8 -0.6 -0.9 

Total .................................. 2.5 -3.0 -2.7 -6.3 -6.:1 -7.1 -6.9 -6.5 -2.<~ -1.0 -2.0 


I Actual values C,II1 1)(' found by adding simulaled values and c:orrcsponding devialions. 

, Taken as given, nol silllllhllc·d. 
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chang!';; ill im(,lItori(';; val lied lit lIvl'rag" yearl) pril'(,:; 
lo "l(\ek~ of in\'('ntorie8 valuNI al )'('ar-t>nd pri('(''; i". 1I0t 
exu(·l. Bu t lhl' magnitude of lh(' ('rrol' dot,,; not cau:;!' 
:lub::;lantial ('rror,; ill {'';limall,d !t·v(·I,; of year end :;locks. 

Thl" (·"lilllllll·cll('vel of hous('hold furnishing:> and ('quip­
mt'ul wati Ipo high for ('ueh ),'ar. Thi~ eall Iw lra(~('d 10 
lhl' equalion frollt whieh lhi" {'stilllall' iti derived. 1'111' 
valliI' or IH)usphold fllflli:;hill~"; alld ('qlliplll('nt ill Yl'ar I 

was (';;lilllaled a~ 11 rUlleLioll or tilt' Hllul' ill l - L Thu;; 
if lhl' (';;lirnal,' ill t- 1 i" 100 high, lhl' I':itilllal,' in )t'ur I 
i;; al"o likl'l) 10 Ill' lou high, Ilowl'\'I't", 11ll' a\ ,'rag(' error 
i;; nol gn'al ill Ihl' II'Yl'ar IH'!'iod tiirnulal!'d, Error:; r('· 
sulling rrolll hou"ehold l'rrrni:.;hing" and ('IJ"ipnlt'1I1 ('Sli· 
mall':'; an' or ,'OIIl'H' rdleelt'll ill ,';;lilllal,'" of lolal as~t'I;; 
and pro(lridur,,','qllilil';;, 

Tablt,\·:; pn'l'i"lIl;; ;;illlulall'd S\lfo' ;;lal('llIt'lIl" for 
I (),"i!)-()!). S('vl'ral of IIH' ill'm" "IH·h a~ liP[ farlll illt'llllll" 
lid ('hallg/' ill ('r0f! alld liYI'~lO('k iml'lIlori,';;. :tlld d"(ln'­
eialiO(1 ha\(' 1)('('11 di~l'II";;l'd ('arli,'r. 1';';lilllall'd I(,\,'b of 
nonfarlll ill('Onll' or 1IIl' farm populalion W('I'!' 100 hi~h 
frolll 11);)1) Ihrough I<)().~. itlld 100 I(l\\ L1wrt'afl('r. TI1(' 
",·('ragt· 1Il'\ j,llion \I a" rough I) I~ IlI'n'l'lIl or rt'porkd 
\'(\I1H'''. lr (HII' is inll'rt',;lt>d ;,LrieLly ill a (In'dielivl' 
('(l'l:ltioll. lIdL!'!' [('",iIt;; ('all 1)(' oblailled hy makillg 
nonfarm illl'Ollll' in ) I'ar I a fUIIl'lioli of lIonfarm irH'ollH' 
ill ~ I'ar L I. 

. (lIW kallifi' of L1w ~ \l F ~lall'lIl1'1I1 ill labll' \-:1 j" IIH' 
disa1-'I!T('galioli or Iwl ('h:lIlgl'~ ill (!t,hl b\ It'nding 
in,.,lilulioll, \gwegaL{'d lIl'l t'hangt'~ in r('al ('"laLt' and 
1H1l1fI'aI l'sLal!' <It·hl an' gl'lH'rall~ hl'lL,'r Lhan IIII' 

esLilllales for specifie institutions. COlIsiu('r. for example, 
the ('sLimated Iwt l'hauges in r('al ('sLatt' udJt for 1961. 
'I'lli' devialion fQr Ihl' a~gr('gal(' m'L ('han!!(';; ill r('al ('"taLP 
dl'hl was -8;17,0 millioll. Y('[ for Lhfl"~ of Ih(' fuur 
ill~lilulions ('O\'prell, lhl' ahsolult' d('viatioll 11m: gn'aler 
LlHln S~7_() lIIillion. 1I0wI'I'('r, II('~ali\'(' d('l'ialioll~ for lifl' 
inSUflllH'(' l'ollIpallips and COllllllt'r('ial hatlks IVtTt' off,;('l 
by a p(l~ilil'l' devialion for Fedl'ral lalld hatlk;;, Thi" 
;;u~l!('sLS Ihal ag~rr('gall' net ehangl'" I'an Ill' (\,'I"rltlilH'd 
IIIOft· a!'('lIrali'l) lhan L1l1' itldil'idlllli di~II('I'"i()ll;; of 111t'$(' 
,H'I ('hallW's, ()nt' ('xplarllllion of Lhi;; ft';;ult is thaI 
Hltl'rnaLivt' ;;0111'1'('" of r('al (':;Ialt' debl aft', to ):;0111(' 

dpl!f{'I', lillltl:'lilult's for t'aeh (ltlll'r. Silll'l' Lh,' ('quHli(ln~ 
<11Th I'd ('arlipr ('ould lIollll('1ISII[(' lllP illtt'r<lclionii amon~ 
Ipnllillg ill,;lillilillll;;_ 11 I'IIHII)!" in rt'lalioll"ltil''' "'"0 II)! lilt' 
in~liLllti(lll;; ('IHiId lIffl'{'1 L1w IIwrkl'l "han' (If I'al'h, 
I,'HI inl! Ih,' lolal qllalllit) III1l'han)!,'(1. 

Whill' IIII' f'OIl1POII('IILS of lahl(' A-:3 IIIH)' <lppt'ar Lo have 
a ralh.... hil!h ('rror, 1\\'0 poinl:; IlI'l'd lo bl' eonsidt'rt'll. 
Fir::,t, ;;illllllaL,'d lol:d "Ollf(','~ or fllnd" werl' on an'ra)!!' 
onl) about ,kil (H'rc('IIL off lh,' reported 1t~\'('ls. S(,cond, 
tlw ill'lIIs in till' lahle fI'pn'Sl'nt, Lo a 1:~r~1' t'xlent, nel 
now fi)!lIrt'''' [II l'ollvt'rLing lht's,' 1I('t flow fi)!lIfl'" Lo ::Lock 
\ alu(';;, lhl' p,'re"nla)!"\' error on ;;tock val Ill'" j:: IIIl1eh I"ss, 
a~ l'l'idl'lll'l'd hy r('sulLs in Labll' A-2. Therefore, lhl' SAUF 
:ilat('III1'1I1 portion of lh" simulation mod,'1 appears lo 
1)(' :,ufficil'lIlly a(:curatl' for the simlliation kst:; nndl'r­
lakt'n. TIlt' rl':'lrll:; do illdiealt', how"I'('r, Ihal Ihe ae· 
('ura('y of disH)!~rre)!aL('d flows of funds is lik('ly Lo he less 
Ihall Ihl' a('('IIr<lt'Y of a)!gr"l!all'd fi)!IIr1's, 

46 




UNITED ST ATES DEPARTMENT OF AGRICULTURE 

WASHINGTON. D.C. 20250 


OFFICIAL BUSINESS 


PENALTY FOR PRIVATE: USE. SlOO 


POSTAGE AND FEES PAl D 

U.S. DEPARTMENT OF 


AGRICULTURE 

AGR 101 

FIRST CLASS 




