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Purdue University 
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An ~conometric Investigation of the ha.rket for Hired Labor 
In .n.griculture* 

G. ~ward Schuh 
Purdue University 

Dimensions of the citudy 

The purpose of t tiis study is to investigate the market for hired labor 

faced by the agricultural industry. 'l'he basic tools in the analysis are 

demand and supply relations for the hired labor resource . These demand and 

supply relations are estimated by using time series data generated by the 

economy in the peri od 1929-1957. J.'he ap,)roach is aggregativJ/ in nature, 

and assumes that it is reasonable to considar agriculture as facing a labor 

market that can be described by one dernand and supply curve . 

The basic model assumes the simultaneous determination of hired employ-

ment and agricultural wages by the interaction of demand and supply relations . 

Hence the study involves an analysis of a subsector of the economy, using 

two structural equations as a compl ete model. Wage rate and employment in 

the industry are assumed to be mutually or endogenously determined, subject 

*Journal Paper No.-----, Purdue Agricultural ~xperiment Station. This 
project was initiated in the Department of i:;conomics , University of Chicago 
under a grant from the Ford Foundation . It was completed at Purdue Univer­
sity under Project 1107. Helpful comments and criticism have been received 
from Zvi Griliches, D. Gale Johnson, Har gd.ret Reid, 1U.bert Rees, Paul Farris 
and Vernon Ruttan. 

1/It is recognized that the degree of aggregation involved is rather 
herioc . Farm labor markets are scattered from 0an Diego to lia.ine; hired 
farm employees r ange from graduates of Iowa ~tate University to illiterate 
Hexican pea pickers. .dut for some purposes, such as the analysis of supply 
response for the total agricu.Ltur~ industry, information concerning the aggr e­
gate demand and supply curves for the factors of pr oduction is useful. Des­
pite the fact that high levels of aggregation involve problems, useful in­
sights can be gained, especially when data limitations preclude further dis­
aggregation. Whet her the market is sufficiently homogenous to prevent seri­
ous specification bias i~ of course ultimately an empirical question • 

• 
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to the impact of various exogenous variables. A distributed lag model is 

introduced into both the demand and the supply relation in order to obtain 

long-run and short-run elasticities. ·ineil-Basman estimating procedures 

are applied to this basic model in order to allow for the constraints 

implied by one equation when estimating ~he other. Ordinary least squares 

estimating procedures are also applied to the structural equations in order 

to gain additioral insights. ~s a final part of the study, several impli-

cations of the structural relationships are examined. 

Some Background 

The number of persons engaged in farming has been subject to large 

secular movements over time. In 1870 an estimated 6. 8 million persons worked 

on farms as operators, hired hands, or unpaid family workers . Thereafter, the 

number of persons engaged in agriculture increased steadily, r eaching 11.6 

million in 1910,~ and a final peak level around 1917 . Since that time, em-

ployment in agriculture has fallen almost steadily . 

A major portion of this decline has taken place since 1929. Using De-

partment of ngriculture estimates of employment, the total labor force in 

agriculture declined from an average level of 12,o91,00o2f in 1929 to 

7,384,0oo!±J in 1959. At the same time the index of the composite wage 

rate, which provides a summary measure of the various forms of wage pay­

ments to hired l dbor in agriculture, increased from a level of 18,v' in 

1929 to a level of 614Y in 1959 (1910-14 = .100) . During the depths of the 

depression the index of Wdge rates fell as low as 89. 

~Data are taken from Historical Statistics of the U.S . , Bureau of the 
Census, 1949, Table Dl-10, p. 63 • 

.2/£:arm Labor, 1.gricultural lv.iarketing .Service , U. s. Department of Agri-
culture , October, 1953 . 

l!/Ibid . , February, 1961 

j/Ibid., December 11, 1950 

.Q/Ibid., february, 1961 
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Interpreting t t1is body of data by the estimation of demand and suppl y 

relations for the labor resource will permit a better understanding of the 

economic forces causing this sizeable transfer of resour ces . This, in turn, 

will provide insights into what to expect in t he future, and permit the 

development of more socially desirable policy measures. 

Na.ny studies have been made of this important migration process . From 

an aggregate standpoint, most of t hese studies have concentrated either on 

the total agricultural labor force, or on the farm population. This study 

attempts to delve deeper into t he total adjustment process by analyzing 

the hired and fa.udly components of the labor force separately.1/ 

The Conceptual Model 

This research concerns itself with the numbers of people employed in 

agr iculture and the wages they ear n . It does not consider changes in the 

quality of the labor resource, nor changes in the hours worked by the indivi-

dual. This is a valid approach only insofar as the forces determining these 

various dimensions of the labor input are largel y independent of each ot her. 

To the extent that these condi tions are not fulfilled, the structural para-

meters obtained may be biased. 

The supply of Labor offered to an industry. Theor y suggests that the 

supply curve relating the quantity of labor supplied to an industry and its 

price will in gener al be positively sloped . The positive slope ar ises f r om 

differences Jn tastes for various occupations by members of the labor for ce, 

differ ences in abilities to perform the various tasks, the degree of geo-

gr aphic mobility by members of the l abor force, and the proximity and size 

of the available labor pool. 

2/The pr oportion thdt each of the components make up of the total labor 
force has remained relatively stable over time, with hired labor maki ng up 
approximately 25fo, operator labor 55%, and unpaid family labor approximately 
20%. 

___J 
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In a world of perfect mobility, uniform tastes for occupations , or~ 

what is the same thing--no tastes for occupati ons , and equal abilities by 

everyone, the labor supply schedule to an industry would be approximately 

p~rfectly elastic . A slight rise in the wage r ate wit hin an industry would 

attra.ct an infinite number of workers to t he industry. To t he extent that 

these conditions are not fulfilled t he supply schedule will slope positively. 

Increasingly higher relative wage rates will be required to induce workers 

to supply their labor services to a specific industry.~ 

The variables to be included in the supply equation include: (1) a 

measure of hired empl oyment , which will be the dependent vari able, (2) a 

measure of the income t o be earned in agriculture, (3) a measure ~of the 

income earned in non-agricultural employment, (4) the amount of unemployment 

in t he economy to r ·::flect a separate dimension of the income alt ernatives, 

and (5 ) the size of the civilian labor force, to abstract from the entry and 

exit dimension of t he supply of labor problem. 

The demand for l abor by an indu~try . 1-.!Jarginal productivity theory is 

useful as a tool for organizi ng the considerations determining the demand 

for a factor of pr oduction. 

0§/The t heor y can be expr essed in two for ms . In one interpretation 
t he r elation can be developed by dividing the economy into two industries 
and expressing the r elative quantity supplied to one of the industries as 
a function of the relative wage rate betwean the two industries . This method 
is not perfectly general and impli es that the relative quantity of labor 
supplied to an industry would be independent of the level of wages . It is 
not obvious that this will be the case . 

A second and more general method is to express the absolute qiantity of 
labor supplied t o an industry as a function of the absolute wage in the in­
dustry. In this case the wage in the alternative industr y and the size of the 
total labor force are included in the ceteris paribus conditions of the supply 
curve. 

In t his r esear ch the absolute wage model is used because (1) it is more 
general, and hence pr ovidex more information, (2 ) it is consistent with the 
simultaneous determination of wages and employment in agriculture postulated, 
and (3 ) the data series available to represent the income concepts ~re not 
comparable, strictly speaking, and to enter them in the model as a rat io 
would be less meaningful. 
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Two model s can be devel oped that are consist ent with this theory. The 

value of the mar ginal pr oduct is the demand price for a productive service 

if the quantiti es of the other productive services are held constant. Em-

pirical knowledge of the production function or an equilibrium assumption 

would permit the estimati on of the demand relation for labor . Important 

ceteris paribus conditions would then be the price of product, the quanti-

ties of other inputs, and technology. 

On the other hand, demand curves usually refer t o demand prices when 

the prices of other productive s ervices ar e held constant. This allows the 

firm to make adjustments in the quantities of ot her inputs as the price of 

labor changes . In general this demand curve will be more elastic than the 

curve of the value of mar ginal product . Important ceteris paribus condi-

tions for t his interpretation are price of product, pr ice of other produc­

tive services, and technology. The second model vJas chosen for this r es earch.2/ 

because output and the l evel of other inputs are determined more or less 

simultaneously with the level of labor input , whereas prices of products 

and pri ces of other inputs can be considered exogneous and not aff ected, in 

the short run, by the decisions of the entrepreneur .1Q/ 

Variables in the demand equation1J/ include (1) a measure of hired em-

ployment as the dependen~ variable, (2) a measure of wage rates or the price 

2/For a similar procedure, s ee Griliches , L.vi, "The Demand f or Ferti­
lizer : ;m ..tt.:conomic Interpretation of a Technical Change , 11 Journal of Farm 
.r.:conomics, Vol • .ilL, No. 3, p. 596. 

1Q/This is, of course, pr obably true at the firm level, but is l ess 
likely on the aggregate level. It is, to a degree, inconsistent with the 
decision to consider the price and quantity of labor as being endogenously 
determined . However, whether a variable is used as exogenous or endogenous 
is to a degree arbitrary, depending in part on the scope of the model . For 
purposes of analyzing the demand for hired l abor, agricultural prices and 
prices of other inputs are relat i vel y exogenous to hired employment and wage 
rates, thus permitting meaningful r esults to be obtained . 

!1/This study assumes that the income earned and the level of employ-
ment of each of the sub-aggregat es of the labor force are determined relativ63' 
(conti nued on next page ) 



-6-

of l abor in agriculture , (J) an index of the prices of agricultural products 

to reflect derived demand considerations, (4) an index of the prices of 

other inputs, and (5) a measure of technology. 

5ome Data Problem~ 

The measure of agricultural employment . Current l y available estimatesof 

employment in agriculture are dominated by the seasonality of agricultural 

production. The seasonality of production results in seasonal variations in 

labor use, with employment in the slack seasons often being only 50 J)3 rcent 

as much as it is in the peak seasons . Consequently, the employment estimates 

available do not measure directly the number of different people employed, 

but r ather a year- equivalent concept .12/ 

This p~oblem does not necessarily detr act from the study, however . In 

an industry with as much seasonality of employment as agricultur e , perhaps 

the mor e meaningful concept of employment is year-ecpivalents . Cer tainly, 

in most questions dealing with the aggregate supply response of the agri-

cultural industry , this is t he more useful measure of the labor input . And 

independent of each other. A more realistic assumption might be that the 
supply of unpaid family labor is an important determinant of the demand for 
hired l abor. This possibility was not examined in this study because the 
unpaid family laoor port ion of the l abor force is measured s o poorly. This 
probl em is being eocamined in f urther resear ch by the author, as part of a 
more comprehensive ana lysis of t he factor markets . 

J:g/A more complete critique of the data concepts used and the degr ee 
to which t ney correspond to the theoreti cal concepts ar e discussed in detail 
in the appendix of the author ' s doctor al dissertation 11 An l!..conometric In­
vestigation of the !"larket for Hired Labor in Agri culture, 11 unpublished , 
University of Chicago . Since some of these concept s are crucial in the 
analysis which follows they ar e discussed briefly at this time . 

JJ/The procedure used in constructing the data series is to e stimate 
t he employment once a month on the basis of a sample, and to construct the 
annual estimate by taking a simple aver age of these monthly estimates . What 
i s measured as annual employment then, is not numbers of people employed in 
agriculture on a full-time basis, but rather the year-ecpivalents of labor 
employed in agr iculture. 
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on the demand 3ide, it is year-equivalents that the industry demands, not 

full-time employees . For this reason, no attempt has been ma.de to ad.just 

the data. It is importnat, however , to recognize what the employment con­

cept i s measuring when interpreting the results. 

Unemployment as a supply shifter. Unemployment is included in the 

supply model as a correction for the non-farm income concept. Strictly 

speaking , non- farm income does not me~sure the true off-farm income alter­

natives, bu~ instead r epresents the off- farm alternatives given that jobs 

..J.re available. Non-farm opportunity costs for farm labor go to zero as the 

level of unemployment in the economy increases . 

Two possibiliti es are available for including this concept in the model . 

The non-farm income series can be synthesized in such a manner as to include 

the possibilities of unemployment . This can be done by considering all people 

in the labor force when constructing the average nonfarm income concept, and 

weighting the unemployed with zero incomes and the employed with their aver­

age income . This allows the non-farm income concept to represent both f ac­

tors and providesanimplicit correction for the possibility of not being 

employed. Alternatively, a separate variable for unemployment can be intro­

duced into the model . Both procedures were followed in the course of the 

study, though it was not possible to isolate the separate effects of unem­

ployment , except indirectly. The results reported here include only those 

using the "corrected" nonfu.rm income concept , which implicitly accounts for 

the possibility of being employed . 

The income concepts . It would be desirable to have comparable concepts 

measuring the income alternatives . Since the model is attempting to explain 

annual employment , the more appropriate concept would be in terms of annual 

income . Two considerations argue against using an annual income concept in 

agriculture . First, since such a large portion of the hired labor force is 
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hired on a short term basis an annual income concept is not meaningful. 

This is especi:U.ly true on the demand side. ~econd, the available wage 

rate concept is more accurately measured than the expenditure on hired 

labor series from which the annual concept would be developed.l!t/ For these 

reasons a wage rate concept is used to reflect the income or price of labor 

in agriculture . 

Lack of data precludes using a comparable concept to represent nonf arm 

income opportunities. There is no comprehensive measure of wage rates that 

provides a sufficiently broad industry coverage, nor is there sufficient 

information to synthesize onec Available data on total compensation to 

employees does permit the construction of an average annual income measure 

for non-farm employment, however, and this if the concept used.12/ 

Statistical Models and ~stimation Procedures 

Estimation techniques. The use of a two-equation model is based on tlB 

assumption that the employment of hired labor and agricultural wage rate 

are mutually determined or endogenous, and affected by various exogeneous 

variables, but do not in turn aff ect those exogenous variables.12/ If this 

assumption is valid, ordinary least squ.. .res as applied directly to the 

s tructural equations is not appropriate and will give rise to inconsistency 

bias. ~n alternative estimation technique is required that accounts for the 

simultaneous determination of wage rate and employment. For this purpose 

11/The expenditures on hired labor series is bench-marked on census 
years and interpolated on the basis of the wage rate indices . 

12/Space limitations prevent a discussion of how this series is con­
structed. The data series used in estimation, and the method of construc­
tion for those that are synthesized, are available in mimeographed form 
from the author upon request. 

12/The choice of variables in the demand and supply equations was in 
part conditioned by the choice of a two equation model. For instance in 
the demand equation, price of other inputs WdS chosen rather than qua~tities 
of inputs because they can more realistically be considered exogenous . 
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Theil- Basmann111 procedur e s have been employed . Ordinary least squares 

procedures \·;er e also applied to the structural supply and demand equations 

for purposes of additional c.nalysis . 

Obtaining Long .Run and __ Snort !tun Elasticities. Recently, Nerlove has 

argued that statistical estlmation of long-run elasticities of supply or 

demand logically precedes the estimation of short run elasticities.1§1 

It is in keeping with this hypothesis that attempts are made to obtain long-

run elasticities in th~.s stuC:..1" The specific technique used is based on 

the concept of a distributed l ag and follows the approach originally pro-

10 / posed by Koyck,.:..u but recently developed by Nerlove and others. The 

approach and its limitations have been rather thoroughly discussed else­

where, and will not be elaborated herc .gQ/ When quantity demanded or 

.ii/Seo Theil, Ho, 11Ectirration and Sirr.ultaneous Correlation in Complete 
Equation Sys terns, 11 Central Plan Bureau, the Hague, June 23 , 1953 (mimeograph­
ed) and R. 1, Basmann; ilA Generalized Classical Method of Linear .c;stimation 
of Coefficients in a Structural Equation, 11 Econometric~, Vol. XXV-1, January 
1957, PPo 77-840 

1§/Nerlove , l4a.rc, and \'JiJ.liam Addison, r;statistical Estirna..tion of Long­
Run ~lasticities of Su.:,lpl y and Demanri., 11 Journal of Farm Economics, Vol. 40, 
Nov. 1958, pp . 801- 880 

12/Koyck, :Ji st:-ibt~":.ed __ :,3:$S and Investment Analysis, AmSterdam: North 
Holland Publishinz Cornpan:i·, 1954. 

,gQ/The model can bci illu~trei.ted by considering the demand equation for 
hired labor devel oped .l c..t e:· A long--run labor demand function is pvstulated 
which may be written ~_ 

J. r~t = e.X-7 t + bX2t + cX6t + d 

where Xgt = the l ong-run ~r equilibrium quantity demanded, ~t = the 

agricultural wage rate , 1.2t. = t he 11 realli price of farm products, and X6t = 

an index of technologyo 
The long-run or equil ibrium quantity demanded cannot be observed because 

the other variables are cont i nually changing. Therefore, this equation cannot 
be estimated directlyo 

Let Xst be the current quantity demanded. In the absence of changes 

in the independent variables upon which demand depends, it is assumed that 
the current quantity demanded would change in proportion to the difference 
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supplied is the dependent variables the technique involves adding the depend-

ent variable · lagged one period as an additional independent variable in the 

original demand or supply equation. The parameter estimate of this vari-

able implies a coefficient of adjustment which expresses the relationship 

between short run and long run elasticities. 

A Statistical l•lodel and Identification Properties. Identification 

properties restrict the choice of estimc1.tion procedures since not all pro-

cedures utilize over-identifying constraints . Incorporating the adjustment 

equation into each structural equation on the distributed lag considera-

tions leads to a model of t he following form: 

between the long-run equilibrium quantity and the current quantity. This 
assumption may be expressed by the following difference equation : 

Xst - Xst-1 = Y-~st - x8t-J 0<.f<1 

where the variables are identified as earlier and --t'is a coefficient of 
adjustment, showing what proportion of the disequilibria is removed in one 
time period. 

Substitution of this adjustment equation into the long-run or equili­
brium demand equation leads to the following estimating equation : 

estimated in the form : 

Xgt = 1T 1 -xr, t + 1f2 X2t + 1f 3 X6t + 114 Xgt-1 + 1f5 

This equation is not any sort of a demand function but merely a relationship 
among observable Vdriables. It is useful because it is possible to derive 
estimates of the parameters in the long-run equation fr.om its parameter esti­
mates . 

The coefficient of adjustment , ~ can be obtained by substracting '1T4 from one. Dividing the other parameter estimates of the estimating equation 
in turn by Yleads to estimates of the parameters of the long-run or equili­
brium equation. These can then be used to compute the long-run elasticities . 
Short- run elasticities are obtained from the coefficients of the estimating 
equation. The coefficient of adjustment determines the relation among the 
short run elasticities and the long-run elasticities. Similar considerations 
apply when dealing with the supply equation. 

This model assumes , rather arbitrarily, that prices adjust inunediately 
to changed conditions, while the quantity variable is adjusted with a lag . 
The reasonablemess of this assumpti on must be evaluated in the individual 
instance. In the case of agricultural labor, the historical record indi­
cates that the assumption is not unrealistic. 
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S : Xg = o<.1 Y1 + :3 1 Y-1 X7 + ~Yl X10 + (l- '<"1)X4 +/(vi X5 + A1_ 

D: X5= o< 2Y-2 + t32-f2 x,+ eY2x2 + (l- v2)X4+¢'0_x6 +.,.1{2 

where: = hired employment in agriculture, USDa estimate 

index of composite w~~7 rate in agriculture, deflated by the 
consumer price inde~ 

.t<:10= "corrected" nonfarm income, deflated by the consumer price 
index 

x2 = index of prices received by farmers, all products> deflated 
by index of prices paid by farmers for items used in produc­
tion, excluding labor 

x4 = Xe lagged one period 

x5 = size of the civilian labor f orce 

X6 = an index of technology developed by Ruttan. 

Greek letters refer to parameters in the long- run equation, and V--1 and -V--2 

are the coefficients of adjustment for the supply and demand curves r espec-

tively. 

In rleveloping this model deflation procedures were followed as much as 

possible in order to conserve on degrees of freedom and reduce the collin-

earity. Hence agricultural wage and nonfarm income were deflated by the con-

sumer price index rather than entering the latter as a separate variable . 

In addition, prices received by farmers and prices ~aid for items used in 

production except labor were taken as a ratio, producing a "real" farm prices 

variable . This is an economically meaningful concept in view of the demand 

for hired labor being a derived demand. 

These equations are estimated in the forms:~ 
i!/i'he consumer price index is used rather than the Index of Prices 

Paid for Items usea in Living by Farmers, since the latter is not, strictly 
speaking, a cost of living index. It is not based on a continuously main­
tained market basket of goods. 

~The signs of the coefficients, based on~ priori considerations, 
are expected to be : b1 > O, g ~O, r1>0, m > O; b2 < O, c )O, r1 >0, p~O. 
It is not possible to utilize theory in placing ~ priori constraints on the 
coefficient of technology due to the limited scope of the model. A more com­
pl ete model which accounted for such factors as the level of technology in 
the nonfarm sector would permit the placing of ~ priori constraints . 
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+ 

D: Xs = a2 + b2 ~ + cX2 + r 2x4 + pX.6 + u2 

where for instqnce a1 = o( 1 Y 1 and b1 = "3 1 y 1• Both equations are 

assumed to be linear in either the transformed or observed variables and in 

the parameters . All variables are in terms of absolute numbers or indices 

of absolute numbers . 

Utilizing only ~ priori information about the model, the appropriate 

criterion is the order condition of identification, defined in terms of the 

exclusion from an equation of variables that appear in the system. On this 

basis both equations are over-identified, with each having one over-identi-

fying constraint . This is one of the motivations for using Theil- Basmann 

estimating procedures. 

Statistical Result~ - ~imultaneous Equations 

Three models will be investigated.~ Models I and II, based on the 

distributed lag considerations, are dynamic in nature, and permit the esti-

mation of both long-run and short-run elasticities. Model II differs from 

Model I in that the variable with a coefficient not significantly different 

from zero, technology, is dropped. Model III takes the more traditional 

static approach, and attempts t o estimate only the short-run elasticities. 

Both the static and the dynamic approaches give economically mecningful 

results . (See Table 1.) 

Notice that a trend variable is introduced into both equations as a 

partial test for specification bias in the coefficient of the lagged vari-

k£l'Several experiments were made with the model in the course of the 
study, and these are reported and discussed in t he thesis . Their main ob­
jective was to isolate the separate effects of unemployment on the agri­
cultural labor market . It was not possible to obtain a significant coeffi­
cient for unemployment entered separately, and in addition, it was difficult 
to identify the coefficient for agricultural wage in the supply equation in 
models of that form. 
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able . There are strong reasons for suspecting that the coefficient of 

adjustment are subject to a greater extent than other parameters to speci-

fication bias, or the omission of relevant variables. This was pointed out 

by Brandow,~ Halvorson,~ and Griliches,~ and recognized by Nerlove .zzf 

The introduction of the lagged dependent variable into the regression is 

a very useful device to take into account the empirical fact that economic 

variables are serially correlated. Its use as an additional independent 

variable introduces the fact of serial correlation explicitly into the model . 

But it may be quite wrong to attribute all of the serial correlation to the 

adjustment mechanism. Some of it may be due to the serial correlation in 

other Vdriables that are left out . If this is the case, the adjustment 

coefficient will be underestimated, and some of the sluggishness in the omit-

ted variables will be attributed to people 's slowness to react to the included 

variables. Introducing the trend variables will pick up the effects of those 

omitted variables that are correlated with time, and eliminate at least that 

part of the specification bias. 

In Model I, the dynamic model, the sign of the coefficients are consis­

tent with s priori expectations and the parameter estimates are significan~ 

:fuJBrandow, G. ~ ., 11A Note on the Nerlove .t:stimate of Supply El astic­
ity11, Journal of Farm .c.;conomics, Vol. 40, Aug . l958, pp . 719- 22. 

Wttalvorson, Harlow W., "The Response of Milk Production to Price, 11 

Journal of Farm ~conomics, Vol. 40, Dec . 1958, pp . llOl-13 . 

~Griliches, Zvi, "Distributed Lags, Disaggregation, and Regional .. 
Demand Functions for fertilizer , 11 Journal of Farm Economics , Vol. 41, Feb. 
1959, pp. 90-102. 

WNerlove, .Ma.re, "On the Nerlove Estimate of Supply ~lasticity: A 
Heply, 11 Journal of Farm .economics, Vol. 40, J.tig . 1958, i;.p. 719-28; and 110n 
the Estimation of Long-Run .lHa.sticities : A Reply, 11 Journal of Farm Economic; 
Vol. 40, Aug . 1959, pp. 632-40. 

~Meinken, in an early discussion of the distributed lag model, pointed 
out that high R2 1s should not be taken too seriously. If time series data 
are being used in a correlation study and if the dependent variable is corre-



Table l Simultaneous ~(!uations Model -- "Corrected" Nonfarm Income 

I 
. 5311X5 - 45 .023X9 S: X8 = -1330.22 + 1.881~ - .3547X10 + . 6792X4 + 

( . 5668) ( .1237) (.1254) (.1080) (12. 76) 

a2 = . 9844 d1 .::; 2.23 
- -- .. .. . 

I 
D: Xg = 964.64 - . 9061.X'.7 + 4. 0363X2 + .7027X4 - 2. 5813X6 + .1930X9 

H ( , 5411) (2.1451) (.1376) (2 . 5521) (8.724) 
r-1 

a2 = d I= 1.83 Q) 

. 9698 "'C1 
0 
~ ----- - ·- - - -----· -·- - -

• 900~ + 4.0071X2 + 

. 
D: X8 = 969.91 - .7009X4 - 2. 5578X6 

(. 4599) (1.6547) (.1083) (2 . 2732) 

R2 = .9698 d/ = 1. 82 
- - - ,,._.. -~ ........ -. . -

S : X8 = -1345. 44 + 
/I 

- .3623AlO + . 6817X4 + . 5336X - 44.89~ l.9135A7 
(.5878) (.1283) ( .1283) ( .1147)5 (12 .8406) 

H2 = .9842 d /,. 2.10 

// 
D: X8 = 546.83 - 1.3463~ + 4.8142X2 + • 750U + 1. 7643X H 

(6 .2316) ( .4065)4 (24.8134)9 H (1.6090) 
~ 
<D R2 = d / = 1. 73 ~ .9725 

~ 

D: X8 = 630.27 - 1.2735!11 
+ 4. 540~ + .7289X 

(.3852)7 (1.5200) ( .2302)4 

R2 = . 9724 d / = 1.70 

(Continued on next page) 
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Tabl e l(Continued~ Simultaneous ~quations Estimates of the ~tructural Relationships . 

6.39 • .3638 + 
//~ 

+. 8176X5 - 102. 492.3X9 
S : Xg = - 1.4~ - 18~ + 

( .4960 c:1220) P ( .1472) (12.1582) 

R = . 9689 d / = 0.82** 
-- --

.3611 .2 
/// 

- 4 • .3427X' - .30 . J068X9 D: Xg = - .6988~ + 1. 7846X2 
(.8215) (3 . 219 (.3 .7.32) (10. 92) 

H R2 = . 9.316 d/ = H . 74ti: H 

.-i 
Q) 

I// -0 D: Xs + 8. 4728X2 - 10.759JX6 ~ = 3912 .18 - 2 . .351.3X7 
( .J.301) (J .085) (2 .849) 

a2 = .9080 d/ = • 9J-:H<-

Notes : 1 . d/ is the value of the Durbin-latson statistic for s~ri~l correlation in the 
calculated r esiduals 

2. *Denotes that test for serial correlation in calculated residuals is inclusive • 
.3 . -** Denotes that calculated residuals are positively serially correlat ed . 
4. Primes on x.r, indicate that predicted value from first r ound estimation is 

used rather thqn observed values . 
Variable identification : 

x8 = hired employment in agriculture, USDft estimate 
~ = index of composite wage rate in agriculture, USDA, deflated by consumer price index 
X2 = index of prices received by farmers , all products , deflated by index of prices 

paid by farmers for items used in production, excluding labor 
x4 = X8 lagged one period 
X5 = civilian labor force 
X6 = ttut tan ' s index of technology -- a revision of index published in graphic form 
x9 = linear ti.me trend 
X10= 11 cerrected" nonfarm income 
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at usually a~cepted levels, with the exception of the coefficient for techno-

logy~ Howe-rer, the standard error of this coefficient is smaller than the 

parameter estimate. The coefficient of the trend Yariable in the demand 

equation is not significa: ·w:. r di.ff erent. from zero and consequently is dropJ=ed.. 

The r esult. is t o obtain 5% level s of s ignificance or better for the coeffi-

cients of al l variables except t echnology in the demand equation. All par a ­

meter estimates in the supply equation are significant at the 1% level or 

better. 

Jn e:~mining the distr~buted l ag model , note that the coefficient of 

the l a gged vari able, t he c; : at ional variable f or the distributed lag hypo-

thesis i s hj.1hly significant . J\n additional test of the model is to deter-

mine wh~the:;.· Y , the coefficient of adjustment , is significantly differ ent 

f r om zer~ , This test c an be made by testi ng whether the coefficient of the 

lagged ?a:-ia~le . 1 -v", i R significantly different from one. In both the 

dem~nc: r 11C. s u.pplJ- equatione of Model I the coefficients of the laggeC. var i -

~blc ar~ cic ..if .'...cantly diff e~·ent from one at the 5% level. 

t: )'·,c ~.- · o t hc.t t~1e coc-" ~icient of t he t:-end variable is highly signifi-

cant. :i.:. t.:v~ s· 1pu~ r eq1·at: 0r.. This var iabl e apparently is necessary to remove 

l r.tr·' ~: ~'- ~1 t:'..me . then inc - 1td." ·ig t he dependent variable la~ed as an independ­
~nt vari:!. ""l~ wiil automat1.cJ.J ly r esul t in high R values , lSee Meinken, K. VJ ., 
1 DiDc.u<J~ lcn: [,i s tribl1 '-. ed I ·9.· s end t he Measurement of Supply and Demand 
ElaEt i cit:i.es 11 .Jourr~al , .... :lr:!!.1!'.CQ!.~omic~.- VoL 40, ~Y 1958, PPo 311- 313) . 

G:•iJic '.1es also r ecoz· 1ize:;ct t his i n a study using the model and suggested 
that +~he ino: e :·eJe·.rant cr:'.tc .~i..m was the first order partial correlation 
coef.!' .: c:-".e::i ~ s or t he 11 s igni.ficanc'3 11 of the individual variables . (See Gr ili­
ches, z,-i , 11T~e Deman.l for Fe:rt:i.lizt:r: An hconomic Interpretation of a Tech­
nical Ch:i.ng-; 11 Jon!:"nal . _0J_£~:1t1 .1foo!lc.¢c~, Vol. 40, Aug o 1958, pp. 5~1--606.) 

Co'1S'3quently, in eveluat J.ng the equations major emphasis has been pl aced 
on the tes~s of significance for the indivi dual variables rather than the 
succc~s of t: te equaU on ia e·rpl aining vari ations in the dependent variable" 
The pa:-tiDJ. co!'Y'e l at ion coeffici ent could be considered but it is difficult 
to ir:tarpret the::i when us ing Thei l - Basmann e stimating procedures . Strictly 
speak:'.:ig, t:1a 11 s ignifi ce.nce 11 of t he ir:dividual variables is closely related 
~o t ho partials . since ~h~y are based on t he same information~ In the con­
text ~f sim·.2.taneous equations , howdver , the concept of 11 significance11 has 
mo1 e .'.:1b.:..i.:t:.:ixe a~pcal t han t he concept of partial correlation. 
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some of the specification bias that arises from incomplete model specifica-

tion. Though this model was not estimated with the trend variable omitted, 

in earlier experiments with the model, when the trend variable was not 

present, the coefficient of the lagged variable was larger, implying a lower 

coefficient of adjustment. 

Using the Durbin-~Jatson statistic as a criterion, the null hypothesis 

of no serial correlation in the calculated residuals is not rejected at the 

5% level for either the demand or supply relation. However, this test must 

be interpreted with cc.re. 10he absence of serial correlation in the residuals 

usually indicates a properly specified model, since it is evidence that there 

is nothing systematic remaining in the residuals . The problem is especially 

important in the present context because the presence of serial correlation 

in the residuals when a lagged dependent variable is present leads to a 

biased estimate of the parameter for that variable. Naively, a failure to 

reject the null hypothesis of no serial correlation in the calculated resi-

duals would provide evidence that this coefficient is unbiased. 

Previous empirical work with the model, and a theoretical discussion by 

Griliches,~ indicate that the coefficient of the lagged variable can be 

subject to specification bias in spite of rejecting the null hypothesis of 

no serial correlation in the residuals.2.Q/ In essence, introducing the fact 

of serial correlation into the model explicitly may remove the serial corre-

lation in the residuals for the wrong reason. Whether the serial correlation 

is being removed from the residuals for the correct reason depends both on 

whether the distributed lag is a correct hypothesis and whether the rest of 

@ Griliches, Zvi, 11 A Note on Serial Correlation Bias in J!;stimates of 
Distributed Lags", Econometrica, forthcomingo 

.'.iQ/This was the motivation behind the original introduction of the 
trend variable in each equation. 
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the model is correctly specified. This can be answered only in part by 

criteria arising from statistical estimation. 

In Model II technology, X6, is omitted from the demand equation as a 

test of the model. In doing this the trend variables is again included in 

the demand equation, this time as an alternative t o the technology variable 

previously used . The coefficient of the trend variables is again not signifi-

cantly different from zero in the demand equation and as a conseq.ience is 

omitted again. Its presence gives rise to collinearity problems which pre-

elude obtaining stable parameter estimates for the other variables . 

When omitting technology from the demand equation, the coefficients of 

the supply equation are quite stable. In the demand equation there are some 

slight changes in coefficients , all parameter estimates increasing slightly 

in absolute ~agnitude. The Durbin- Watson test statistic declines when tech-

nology is omitted, but not suffi ciently to reject the null hypothesis of no 

serial correlation in the calculated r esiduals. fhe more desirable model 

is, however, considered to be l"fodel I , with technology in the demand equa-

tion. The theory suggests that it be included, and though its coefficient 

is not significantly different from zero at usually accepted levels , the 

standard error of the coefficient is smaller than the absolute magnitude of 

the coefficient .211 

.11!J'Lack of significance for t his variable may reflect more the inade­
quacy of the data series used to measure it than the lack of an underlying 
relationship. nuttan 1 s index of technology is barely adequate as a measure 
of the year to year change in technology. In the short run it is quite 
sensitive to weather conditions and price movements. Taken literally the 
index would indicate a recession of the level of technology for many years . 
This is hardly tenable given the usual interpretation of technological change . 
Attempts to smooth the series to eliminate these short run fluctuations by 
using a moving average produced collinearity and unstable parameter esti­
mates . Though inadequate in many respects for the purpose put to in this 
study, rtuttan 1s index has more intuitive appeal than introducing the usual 
time trend to represent technology, and in this model actually performs 
better than the trend variable. 
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In Model III, estimated in a static framework, W it i s expected that 

the estimated coefficients will change i n absolute magnitude . The shor t 

run and long run adjustments are no longer being separated, but rather 

measured as a combined effect. The change t urns out to be l arger i n the 

demand equation than in the supply equation, perhaps partly due t o the 

change in the significance of "corrected" nonfarm income in t he suppl y equa-

tion. 

In both equations of Model .III a t r end variable is added as an al terna­

tive to the distributed l ag hypothesis,.21/ This causes probl ems i n t he 

demand equation . In the absence of the lagged dependent variable , trend 

turns out to be the only variable with a significant coeffi cient . Si nce 

the trend variable had not been relevant in the demand equation of any of 

the other models estimated, and since it has no justifi cation in economic 

theory, the demand equat ion was estimated with t r end omitted . The coef fi-

cients of t he remaining variables are highly significant , i ncl udi ng that 

for technology. Presumably the high inter correlati on of trend with the 

technology variable r esulted i n unstable parameter estimates . 

In the supply equation of Model III, the coeffi cients of all variables 

agree in sign with §. priori expectations , and all except that for 11 corrected" 

nonfarm income are highly significant. The coefficient for this var iabl e 

is significant at the 10% level. Hence, meaningful results are possibl e 

-.i~/Model III was estimated in part to determine whether meaningful r esults 
could be obtained withuut the aid of the lagged dependent variable. An inter ­
mediate hypothesis was examined in which the di str ibut ed lag model was assumed 
to hold only in t he demand equation, with trend alone explaining t he long 
secular change in the quantity supplied. Thi s mcxiel di d not yiel d any addi­
t i onal insights and the coeffi cients in the supply equation, though consis­
tent in sign with 11odel I , wer e not significantly differ ent f r om zero. 

Jl/Strictly speaking, then, ~fed.el III is not a stati c model . However, 
the trend variable can be looked at , not as a specific dynamic assumption, 
but rather as an attempt t o ~ick up the effects of omitted variabl es t hat 
are highJ.y correlated with time. 
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for both equations without the "aid" of the lagged dependent variable. 

In both the demand and supply equations of Nodel III the null hypo-

thesis of no serial correlation in the residuals is rejected. The Durbin-

Watson test indi cates that the calculated residuals of both relations are 

positively serially corr elated, reflecting the presence of systematic re-

lationships in the unexplained residuals. '!he ability of the distributed 

lag model in Model I to remove this serial correlation from the calculated 

residuals provides limited support for the distributed lag model as a main-

tained hypothesis . 

In concludil)g this section both Nodel I, a dynamic model that will pro-

duce both long run and short run elasticities, and Model III, a static 

model that does not separate long run and short run elasticities, are accept,.. 

aole models by the usual statistical criteria .J.fv' In each model the price 

or agricultural wage variable is highly significant. Md each model has only 

one variable with a coefficient not statistically significant at usually 

acceptad levels , t hough in each case the parameter estimat e is larger than 

its respective standard error . Model I has the advant age of yielding more 

information than ~iodel III, and of passing the test for serial correlation 

in the calculated residuals. 

Single Equation Models 

Though statistical estimates of the single equation models are not 

presented, they did yield insights that have economic implications . Ordin-

ary least squares consistently failed to obtain a parameter estimate for 

agricultural wage in the supply equation that was significantly different 

f r om zero . This is evidence of failure to identify the supply relation by 

J1/In each case reference is made to t hose versions of the models 
which omit the trend variable from the demand equation. 
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using a single equation model. The demand e4uation, however, possessed 

similar degrees of significance for the parameter estimates, and in addition 

the parameter estimates agr eed closely in absolute magnitude to those ob-

tained in a simultaneous equations context . 

These findings sug6est that historically the demand relation has been 

more st able than the supply relcition. fhe f act that obtierved wages and 

employment have been gener ated by a supply function that has shifted acr oss 

a relatively stablel2/ demand function permits the identification of the 

price or wage parameter using a single equation model . But in order to 

identify the price or wage parameter in the supply equation, account must 

be taken of the constraints implied by the demand equat ion . Hence , simul-

taneous equation procedures are appropriate to obtain parameter estimates 

t hat meet the usual statistical criteria. 

Structural Elasticities 

Elasticit ies wer e computed f r om both ~1odel I and III, and in the ca se 

of the demand equation, f r om the ordinary least squares est imates . i'he 

elasticities are computed at two points on the functions , one at the means 

and another at the mor e rec~nt 1957 levels . Though the elasticities evalu­

ated at the mean are mor e reliable in a statistical sense,'JfY they are less 

meaningful in an economic sense, as economic change pushes the economy to 

new positions on the structural relations . Thi s is particularly important 

in view of the secular decline in employment and rise in r eal wages in agri-

culture . 

if/This does not imply that the demand function has not shifted . It 
does suggest that a major portion of its shifts over ti.me can be explained 
oy variations in "real" fet.rm prices . 

22JEvaluating elasticiti es at extreme points on linear r elati ons has 
disadvantages unless the linearity is real . This is in addition to the 
lower statistical reliability of tha coeff icient at the extreme points on 
the relation . 
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~upply elasticities. The supply elasticities are sunrnarized in Table 2. 

'fhe coefficient of adjustment implied by Model I is . 32 ,Jl/ indicating that 

32% of the discrepancy between equilibrium and actual employment is r emoved 

in a given time periodo Eight years are required to eliminate 95% of a 

gi ven disequilibrium, assunung other factors remain unchanged .~ Thi s co-

effi cient of adjustment implies long run elasticities that are appr oximatel y 

three times as large as the short run elasticities, the short run referring 

t o the r esponse within one yearn 

The short run supply elasticity with respect to agricultural wage is 

. 25 , at the means . The ''corrected" non-farm income has an elasticity of 

-.36, somewhat larger than for agricultural wage . This indicates that suppl-

iers of labor have responded somewhat more quickly to non- farm income incen-

tives than to farm income incentives . 

The elasticity of the civilian labor force variable is 1 . 21, somewhat 

greater than one 1 Taken literally this finding implies that a one percent 

increase in the civilian labor force leads to a greater than one percent in-

crease in the quantity of hired labor offered to agriculture, other things 

remaining constant. O~ the surface} this might indicate a strong preference 

i2/The adjust~ent refers to the year to year changes in average employ­
ment over the entire year, and not to seasonal variation within the year . 
The same applies to the coef~icient of adJustment in the supply equation . 

Wintuitively, eight yed.rs seems to be along time for a given dis­
equilibrium to exist, But it is important to recognize the institutional 
characteristics of the f arm labor marketn ~lternative employment usually 
involves moving long distances, with the concommitant separation from family 
and friends. In addition, the fact that an important part of the hired labor 

• force is composed of younger people from local communities reinforces the 
lack of immediate alternatives for a large portion of the hir ed labor force . 
And finally, when prices and wage rate fluctuate as nuch as they do in agri­
culture, it is reaso~able to expect economic decision makers to place less 
importance on what is currently happening. It is to be expected, then, 
that the adjustment process would be slow. The inference is temper ed by 
noting that a large proportion of the adjustment is made in two to thr ee 
year s. 
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Table 2 . Selected Supply ~lasticities Implied by the Simultaneous ~quations 
Models . 

Model I: 
At means 
At 1957 l evels 

Model III: 
n.t means 
.ht 1957 level s 

n.gricultural 
~~age 

Short' Long 

.25 .78 

.48 1.50 

.18 
• .36 

"Corrected" 
Nonfarm 
Income 

Short' Long 

-~J6 - 1.11 
-.68 - 2.14 

a 
- .18 
- .36a 

Oivilian 
Labor 
Force 

.3hort 1 Long 

1.21 J .78 
1.90 5.94 

1.86 
2. 9.3 

Coefficient 
of 

Adjustment 

.32 

l.OOb 

Notes : Superscript 11a 11 denotes an elasticity computed f rom a parameter esti­
mate that is not signifi cant at the usually accepted level of 5% or 
better 

· Super script 11b 11 denotes an assumed coefficient of adjustment . This 
equation was estiJndted in the traditional static context . 

by members of th0 laoor f orce for employment in agriculture . Alternatively 

it could reflect the fact that memb~rs of the l abor force have at times been 

forced into agricultural employment . This wouJd be especially true during 

the declines in nonfarm economic activity, \hen joos are at least available 

in agriculture, though at a lower wage . 

A more probable explanation is based on the historically higher birth 

r ate in agriculture than in the nonfarm sector . ·rhe first employment f or 

a l ar ge proportion of the labor force has t11erefore been i n agriculture , and 

this is where they first appear as members of t11e labor force . It r eflects 

the continuing over-supply of l abor in the agricultural indus t r y and t he 

continued need to transfer r esources to the nonf arm sector as a result of 

the differential rates of entry into the labor force among industries . 

In a final interpr etation of this elasticity some elements of the 

latter two explanations are probably involved . The differential birth r ate, 

which induces a gr eater number of people t o at least begin their employment 
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activities in agricult ure ,d.2/ probably pl ays a r ole as does the fact that 

at times mobi l ity out of agriculture has been r estricted by th~ lack of non-

farm job opportunities. Less cr edence is given to the suggestion that it 

represents str onger preferences for agricultural empl oyment than Ior ot her 

forms of employment , though this is a possibility . 

~valuating the elasticities at the mor e r ecent 1957 levels r esults i n 

almost a doubling of eac i1 of the r elevant elasticities . This is a reflecti on 

of the secular incr~ase in each of the independent variables concurrent \dth 

a decline in the employment in agriculture . ~conomic progress has r esulted 

in a continual upward or leftward shifting of the supply curve of hir ed l abor 

offe red to agriculture . 

The elasticities from hodel IIl r eflect the combination of both long 

run and short run adjustments . The absolute magnitude of the elasticities 

was expected to be between the short run and long run elasticities of Model 

I , t hough this was the case only with t he civilian laoor force vari~ble . As 

indicated this is probably due to the lack of significance for the coeffi-

cient of t he non-farm income variable. 

Demand elasticities . The demand elasticities are summarized in TableJ. 

The coefficient of adjust ment implied by Model I is .JO, indicating that JO 

percent of the di screpancy betwe~n equilibrium and actual employment i s eli-

minated in a given per iod of time by the demanders of labor . This is slight:zy-

lower than the coefficient of adjustment on the supply side, and would require 

i2/Suppor ting this hypothesis are data showing that large numbers of 
the hired labor for ce in agriculture ar e farm children and adolescents, who 
receive pay f r om their parents or from wor king on neighboring farms . Docu­
mentation is provided i n J.\Jl nnalysi s of the Experienced Hired Farm Working 
Force , 19~-1957, ~gricultural Inform~tion Bulletin No . 225, Agricultural 
~Jarketing Service, United St ates uepdr tment of Agriculture, april, 1960. 
This study showed, among other t hings , that of the farm wage workers in 
1957, 42% wer e between 14- 24 Jears of age i n 1958. The study further indi­
cates that 11t-he grec.t majority of per sons who ever do farm wage work do so 
only for a r elatively short period of their lives" (p . 8 ) . 
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Table J . Selected Demand ~lasticities Im2l i ed b;y: the l:11odels . 

ltgricultural Real Farm Technology Coefficient 
Wage Prices of 

nd.justment 
Short Long Short Long Short Long 

Simultaneous £.tguations 1·1odels : 
i"iodel I 

At means - .12 -.40 015 . 52 -.14a -. 45a . JO 
1-1.t 1957 levels - .23 -.77 .19 .64 -.22a -.72a 

i•lodel III 
At means - .31 . 33 -.57 1.00b 
1.t 1957 levels - .60 .41 - . 90 

Single bguation ~J.odels: 
l•iodel I 

.1-1.t means -.12 -. 40 .15 . 51 -.14a -. 46a . JO 
R-t 1957 levels -. 22 -.74 .19 . 64 -. 22a -.?Ja 

Notes : Superscript 11 a 11 denotes an elasticity comput ed f r om a par amet er 
estimate t hat is not significant at the usually accepted level of 
5% or better. 

Superscript 11 b11 denotes an assumed coefficient of adjustm.ant. 

between eight and nine years to eliminate 95~ of a given disequilibrium, 

assuming other factors remai n unchanged.l±Q/ This coefficient of adjustment 

al so implies long run elasticities that are slight ly more t han t hr ee times 

as large as the short run elastici ties . 

Evaluat ed at the means the shor t run elasticity of demand for agricul-

tural labor wit h resp~ct to agricultural wage r ates is - .12, consi der ably 

lower than the supply elasticity. Heal farm pri ces have a short run elasti-

city of .15 and technology has a short run elasticity of ~.14, though the 

latter i3 computed from a paramet er est imate that is not significant at 

usually accept ed levels a To t he extent that t echnology has been an exogen-

ous force in the labor mar ket it has acted to reduce the quantity of labor 

@ Comments s i 1nilar to those suggested when discussing the coefficient 
of adjustment for suppliers ar e also r el evant when interpreting this coef fi­
ciant. 
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demanded. Not much reliability can be attached to this infe rence, however , 

since t he standard error is almost as large as the par ameter estimate • 

.i'he elatiticiti es of Nodel III lie bet ween the short and l ong run elast:ic-

ities of Model I for both agricultural wage and r ect.l farm prices . For tech-

nology, however , the elasticity is l a r ger than the long run el asticity of 

Model I . This i s relat ed to technology being significantly different from 

zero in ~bdel III, but not in ~bdel I. 

Similar t o the supply relation, the demand elasticities from all models 

at the 1957 level of their variables result in estimates approximatel y twice 

as l ar ge as at the means for both agricultural wage and t echnology. However, 

since real farm prices in 1957 were only slightly below their mean value, 

there was very l i ttle change in this elasticity when evaluated at the mean . 

The slight r eduction in prices off set t he decline in employment when t aken 

as a r ati o. 

Comparison with other studies . To the author ' s knowledge no empirical 

estimct.tes of the labor supply function to the agricultural industry exists . 

Griliches ,~ however, has made estimates of the demand relation for hired 

labor , using both distributed lag models and the more conventional static 

approach. Though he used quite different models and re stricted himself to 

ordinar y least squar es esti mat i on procedures the r esult s compare well. 

1~hen using the distributed l ag model he obtained a short run elasticity 

at the mean for agricultural wage of -.11, which is very close t o the esti-

mate above of - . 12. His much l ower coefficient of adjuS-.ment of . 18 resulted 

in a long run elastici ty of - . 62, which is somewhat larger than the estimate 

of -. 40 obtained in t his study . Griliches 1 coefficient of adjustment was 

quite low because he used only a ver y simple model. He omitted technology 

11/Griliches, Zvi, "The Demand for Input s in Agriculture and a Derived 
Supply Elasticity", Journal of Farm .biconomics , Vol. 41, Hay, 1959, pp . 316 . 
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and the prices of other factors of production, both of which are included in 

the models developed above . This led to specification bias for the para.rreter 

of lagged employment. 

The elasticity ~riliches obtained from the static model was somewhat 

larger than the one obtdined above , his result being a - . 52 compared to the 

-.29 and .31 obtained when hired employment was taken as th .. dependent vari-

able . rlut given that quite different models and measurement concepts were 

employed, the results a~e reconcilable. 

Other General Implications 

11Corrected 11 nonfarm income . In order to capture the effects of unem-

ployment in the nonf ann sector as a determinant of the supply of labor 

offered to agriculture it was necessary to synthesize a new nonf arm income 

concept. This concept ~ssumes basically that when a laborer compares his 

farm and nonfarm earnings he forms an expected value of the nonf arm earning 

possibilties based on the amount of unemployment in the nonfarm sector. It 

assumes that he discounts t he pecuniary earnings he will obtain if employed 

by the probability of being unemployed if nonfarm employment is taken. 

This probability is determined by the proportion of the present labor force 

unemployed on the assumption that if unemployed his income is zero. 

'though no direct evidence is available to test or confirm this hypo-

thesis the indirect evidence tends to substantiate its validity. The con-

cept results in much better statistical results than when pecuniary earnings 

and unemployment were entered as separate variables. It consistently per-

mitted a more adequate identification of the parameter of agricultural 

wage in the supply relation when used in the various 100dels . hnd in addition, 

when its elasticity is evaluateQ in the reduced form context ,~ one percent 

1?}See forthcoming article. 
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increases in its value tend to oe associ ated lfl.th one percent increases in 

agricultural wages, other things being equal . fhis provides some evidence 

that the concept is equivalent to agricultural wuges considered with cer-

ta.rnty. 

These two pieces o! indirect evidence indicate that in maki ng the con-

tinual adjustment from agricultural employmenc to nonfarm employment, members 

of the labor force consider their wages in agriculture with certainty, since 

unemployment does not develop there, and form an 11 expected11 value of non-

farm edrnings based on their pecuniary earnings if employed, and the probabil-

ity of being unemployed . This in itself would suggest that the equilibrium 

level of r eal pecuniary earnings in nonfarm employment could be higher than 

farm earnings by a sufficient amount to compensate for the possibili ty of 

being unemployed. Hence , the hypothesis has substantive implications . 

Technol.ogv j n agriculture. Griliches, !±2/ has recently argued that the 

increase in fer~ilizer use in hJilerican agriculture could be explained by the 

decline in the real price of this input. The implication of t his is that 

technological change has not taken place internal to the agricultural indus-

try, but rather in the supply industries serving agriculture . Observed 

behavior can be interpr eted by assuming an unchanging production func+,ion 

in agriculture, with changing relative price of inputs changing the pro-

portions in which r esources a.re used. 

l'wo pieces of evidence f r om t hi s study tend to substantiate this hypo-

tbesis 0 In the first place it oas been difficult to obtain a significant 

coef f icient for ~echnology in the demand equat ion . The only models in whi ch 

it is significant are those in which the distributed lag hypothesis is drop-

ped, and in that case it may be a spurious relationship . 

11/Griliches, Zvi, 11 The Demand For Fertilizer: An ~conomic Inter preta­
tion of a Technnlogical Change, 11 Journal of Farm .&;conomics , August , 1958, 
pp. 591-606. 
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This by itself is only weak evidence of an unchanging production functjoo, 

however , Certain combinations of (a) technical change in the farm and non­

farm sectors , (u) c.ianges in the reo.l price of l dbor, and (c) changes in the 

price of product, could lead to a parameter for technology that would not be 

significantly different from zero. The failure to find a significant relation-

ship is consistent with the hypothesis of no change in the production functi on, 

however . 

But the success in estimating the demand r alation by ordinary least 

squares and the comparibility of the parameter estimate$ with those obtained 

when simultaneous equations procedures are employed indicate that the demarxi 

relation has been relatively stable over time, with variations in real farm 

prices accounting for most of its shifts . And a stable demand for an input , 

since it is a derived demand, indicates a stable production function . This 

is evidence of a much stronger nature tllan the failure to find a significant 

coefficient for technology. 

This is not to deny that there has been some changes in the production 

function in agriculture . It does suggest, however, that these changes, in 

terms of the transformation rate of input services into output services , 

within agr iculture, have been rather small, and that a major por tion of the 

changes in resource use observed in agriculture is a result of changing 

relative prices of inputs on a stable production function . 

Resource misaLLocations of present farm programs . It has been argued 

by many that present farm programs have not been a deterrent to the needed 

movement of laoor resources out of agriculture . Fiumey,W in a recent 

article cites empirical evidence in support of this thesis. 

M/humey, Glen A., 11'fhe Parity Ratio and J gricultural Out- Migration" , 
The Souther n ~conomic Journal, July, 1959, pp. 63- 65 . This is a good exampl e 
of how mistaken inference can be drawn by relying on simple cor relations 
when much mor e complicated relati onships ar e invol yed . 
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The results of the present study do not support.this argwnent . The 

rather sizeable price elasticity for the labor supply function, both in the 

short run and in the long run, indicate that increases in demand for labor 

within agriculture can lead to substantial transfers of resources to the 

farm sector. . In addition, the positive elasticity of real farm prices in 

the demand function indicates that raising farm prices through support oper ­

ations does lead to upward shifts in the d~mand function for hired labor . 

An ultimate measure of the welfare losses and/or gains to society from the 

support operations would be dependent on the degree to wnich prices are set 

above their equilibrium level, the elasticity of demand for labor with res­

pect to real farm prices, and the relative supply and demand elasticities 

for labor with respect to agricultural wage . Though no empirical estimate 

of thes~ magnitudes are presented, the elasticities presented above i ndicate 

that the welfare losses can be quite large. 


