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Social security taxes are, in effect, taxes on factor
usage. An increase in the employees tax rate on wages and
salaries increases the unit cost of labor. At the same
time the tax rate increase reduces the disposable income of
employees. An increase in the self-employment tax rate
reduces after-tax returns to self-employed individuals from
their own labor and capital.

In addition the social security tax system is regres-
sive since it has a limit on the amount of income taxable.

Resource allocation in the farm sector may be altered
by changes in tax rates and maximum income taxable for
social security purposes.

In order to evaluate the effects of social security
taxes on resource allocation, it was assumed that the

farm-firm-household could be represented by a utility



function with the arguments, leisure, consumption, and real
cash balances. Utility maximization is constrained by the
flow of funds into and out of the farm-household. The pri-
mary source of income is the farming operation and expen-
ditures include outlays for production, consumption, and
carryover of cash balances. Time availability within the
farm—househdld also constrains utility maximization.

A Lagrangian expression containing the utility func-
tion and the constraintswas employed in deriving a product
supply function, input demand functions, and a farm-house-
hold labor employment function. Completion of the system
required the development of product demand and input
supply functions. The complete system to be estimated
contained seven equations and seven unknowns.

The mathematical characteristics of the system pre-
cluded the use of regression techniques on the complete
system. Therefore, the complete system was divided into
two subsystems. One subsystem contained the equations
describing the farm labor market. This subsystem was
linearized which facilitated estimation by two stage least
squares. The other subéystem contained equations for pro-
duct demand, product supply, current operating inputs and
capital stock. Results from the second subsystem were ob-
tained by simulation using predicted labor values from the

first subsystem.



Since social sccurity tax rates for both wages and
salaries and self—employmeﬁt income enter the system in a
nonlinear manner, it is not possible to test statistically
the effects of the tax rates. However, direction and rela-
tive magnitude of the effects as well as elasticities can
be obtained.

Data availability was insufficient for analysis of
the effects of the maximum taxable income feature. The
results indicate that increases in the tax rate on wages
have reduced both the supply of and demand for hired labor
in the farm sector. The effect on demand has been greater
than on supply. Therefore, the social security tax on
wages may be a factor in rural unemployment.

The social security tax on self-employment income has
reduced the use of farm-household labor; however, the ag-
gregate effect appears to be quite small.

Public assistance payments were included as an ex-
planatory variable in the hired labor supply equation.
While not conclusive, the results indicate that farm labor
supply is more responsive to changes in public.assistance
payment levels than to changes in social security tax
rates.

The results of the simulated portion of the analysis
did not predict significant changes in output or in the

use of current operating inputs and capital stock levels



which would have prevailed in the absence of tax assess-
ments.

The major implications of the analysis are that social
security taxes increase rural unemployment and induce

labor saving technical change.
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- AN ANALYSIS OF THE EFFECTS OF SOCIAL SECURITY TAXES
ON RESOURCE ALLOCATION IN THE U.S. FARM SECTOR

CHAPTER I. INTRODUCTION

Introduction

Until recently the social security system in the
United States has been much like a sacred cow. There has
been almost universal acceptance of the philosophy behind
the program. The benefits obtainable by individuals
through the social security program have reduced the res-
ponsibilities of many families for their indigent members.
In addition, the tax assessments levied against wages and
salaries have been, until recent years, quite modest.

Consequently, those who spoke out against either
social security taxes or benefits were likely to cause
reactions of strong disapproval by the general populace.

However, the changing demographic profile of the U.S.
as well as changes in the provision of benefits are generat-
ing fears about the future of the social security program.
As the age distribution of the population shifts to the
upper age brackets, fewer wage and salary earners will be
available to support the retired and disabled members of
society. In recent years benefits, per person and in total
amount, and tax assessments have been increasing much more

rapidly than during the first 20 years of the program.



Table 1 contains data on social security taxes and bene-
fits.l/

Because of the extent of coverage by social security
in the U.S., all sectors in the economy are likely to be af-
fected by changes in tax assessments and benefits.

Social security benefits are an income transfer from
current to former members (or their familiesi of the labor
force. Changes in the size of the transfer may affect both
consumption and saving. If those bearing the increased
cost of the income transfer reduce consumption by an amount
equal to the transfer increase and if those receiving the
transfer increase consume all of the additional income,
then the impact will be relatively small. If there is any
effect it will occur as a shift in the distribution of de-
mand for consumption commodities from the nonessential to
the essential.

If, however, saving by wage and salary earners 1is re-
duced to any extent, then not only is there an increase in
the demand for consumption commodities but also a reduction
in the amount of money available for investment.

The increased transfer payments may also affect re-

source allocation among industries. Disregarding the

1/

In 1951 some agricultural employees were permitted to en-
roll in the social security program. However, it was
1954 before legislation was passed by Congress to include
a substantial part of the farm sector.



Table 1. Selected old age, survivors, disability and health insurance data (OASDHI).

Ratio of Percent
OASDHI tax of labor
Self- Average contributions force OASDHI OASDHI
Payroll employed Maximum monthly to covered tax benefit
tax tax taxable retirement personal by contributions! paymentsl
ratel ratel,3 incomel benefitl savings2 oaspHIL (millions) (billions)

Year % % $ S % S S

1937 1 3,000 20.1 765 1
1938 1 3,000 51.4 360 10
1939 1 3,000 22.3 580 14
1940 1 3,000 22.71 8.6 57.8 325 35
1941 1 3,000 22.72 7.2 62.1 789 88
1942 1 3,000 23.64 3.7 65.1 1,012 131
1943 1 3,000 24.50 3.7 69.1 1,239 166
1944 1 3,000 24.61 3.5 70.3 1,316 209
1945 1 3,000 25.11 4.3 68.9 1,285 274
1946 1 3,000 25.42 8.5 64.8 1,295 378
1947 1 3,000 26.21 21.3 64.6 1,557 466
1948 1 3,000 27.14 12.6 65.3 1,685 556
1949 1 3,000 28.39 17.7 64.0 1,666 667
1950 1.5 3,000 30.43 20.4 64.5 2,667 961
1951 1.5 2.25 3,600 37.54 19.4 79.5 3,363 1,885
1952 1.5 2.25 3,600 45.80 21.1 79.8 3,819 2,194
1953 1.5 2.25 3,600 56.76 21.6 80.1 3,945 3,006
1954 2.0 3.00 3,600 60.11 31.5 79.3 5,163 3,670
1955 2.0 3.00 4,200 69.74 36.2 85.3 5,713 4,968
1956 2.0 3.00 4,200 67.36 30.0 ) 86.7 6,173 5,715
1957 2.25 3.375 4,200 67.59 33.0 87.0 6,825 7,404
1958 2.25 3.375 4,200 74.47 33.9 87.5 7,566 8,576
1959 2.50 3.75 4,800 8l.46 42.2 87.8 8,052 10,298
1960 3.00 4.50 4,800 81.73 63.9 88.0 10,866 11,245
1961 3.00 4.50 4,800 78.15 53.2 87.9 11,285 12,749



Table 1 (continued)

Ratio of Percent
OASDHI tax of labor

Self- ’ average contributions force OASDHI OASDHI

Payroll employed Maximum monthly to covered tax benefit

tax tax taxable retirement personal by contributionsl payments

ratel ratels3 incomel benefitl savings? oaspHIl {millions) ({billions)
Year % % $ $ % $ $

1962 3.125 4.7 4,800 78.80 55.8 88.0 12,059 14,461
1963 3.625 5.4 4,800 80.30 73.1 88.2 14,541 15,427
1964 3.625 5.4 4,800 81.24 59.9 88.3 15,689 16,223
1965 3.625 5.4 4,800 84.86 56.4 89.1 16,017 18,311
1966 4.2 6.15 6,600 93.75 63.3 89.5 20,580 21,070
1967 4.4 6.4 6,600 89.74 57.3 89.6 23,138 25,967
1968 4.4 6.4 7,800 103.82 59.6 89.9 23,719 30,651
1969 4.8 6.9 7,800 106.13 73.2 90.3 27,947 33,371
1970 4.8 6.9 7,800 123.82 53.8 89.5 30,256 38,982
1971 5.2 7.5 9,000 138.29 55.7 89.4 33,723 45,065
1972 5.2 7.5 9,000 149.73 71.8 89.6 37,781 50,270
1973 5.85 8.0 10,800 169.80 61.8 90.0 45,975 58,194
1974 5.85 7.9 13,200 186.12 67.6 90.0 52,081 66,586

1 . . . ..

Taken from Social Security Bulletin Annual Statistical Supplement 1974, U.S. Department of Health,
Education and Welfare. Social Security Administration, U.S. Government Printing Office, Washington,
D.C.

2 . . . . . . . .

Savings Data from Historical Statistics of the United States Colonial Times to 1970, U.S. Department
of Commerce, Bureau of the Census, part 1, p. 263; and from July issues of Survey of Current Business,
U.S. Department of Cormerce, Bureau of Economic Analysis.

3Coverage extended to nonfarm self-employed in 1951.



effects of increased demand, the major effect is likely to
be on the supply of labor.

For any employee an increase in the tax assessment re-
duces disposable income. Assuming that the marginal propen-
sity to cohsume does not increase as income increases and
that the proportion of expenditures on necessities, such as
food, shelter, and clothing declines as income increases,
the low wage earner is more acutely affected by changes in
tax assessments. Therefore changes in fax rates will af-
fect the distribution of the supply of labor to various
industries on the basis of wages offered. The lowAwage
industries will be less attractive to labor. The position
of low wage industries is worsened when public assistance
is also included in the analysis. Public assistance pay-
ménts provide an altefnative source of income for those
individuals who cannot work or for those whose income ex-

pectations are not met by the low wage positions.

Previous Research

While much research has beeﬁ conducted on- the social
security system in the U.S., most of it may be classified
as descriptive. However, in recent years analytic studies
have been undertaken addressing some of the more important
economic issues surrounding social security. These econo-
mic studies are grouped here on the basis of the level of

aggregation.



Macroeconomic Studies

The research discussed here includes two studies em-
ploying conventional macroeconomic theory.

One such study considered the impact of legislation
passed by Congress in 1965 on aggregate demand and output
[Vroman]. This was an analysis of the nonfarm sector and
it did not address the question of resource allocation.

Another study utilized a consumption function based
on the Ando—Mbdigliani life-cycle hypothesis to estimate
the wealth effect of social security legislation on aggre-
gate saving and capital accumulation [Feldstein]. The re-
sults, which are very tentative, indicate that both private
saving and capital accumulation have been reduced consider-
ably by the wealth effect associated with social security.
Based on Feldstein's analysis, personal saving was reduced
by 38 percent during the 1960's.

The final study in this section was a simulation analy-
sis [Walker]. This analysis estimated the combined effects
of all major social insurance programs on the farm, rural
nonfarm, and urban sectors with respect to income distribu-
tion, growth, and investment. The results indicate that
income growth was constrained over the period 1960-69 by
social insurance programs. Income was redistributed down-
ward and investment was reduced. The rural poor tended to

gain relatively more from the redistributional aspects of



the programs. The largest reduction in investment was in
the farm sector. ©No attempt was made to analyze the effect

of the programs on labor or other inputs.

Industry Level Analyses

The research discussed in this section has decalt pri-
marily with the payroll tax cmploycd by social security.

One analysis attempted to measure the amount of re-
source malallocation associated with the employer's portion
of the payroll tax on wages and salaries [Deran]. Four
different measures were used. They included OASDI tax
liabilities as a percentage of total wages, value added,
and value of shipments. None of these measures were
applied to the farm sector. The fourth measure, which was
used in estimating the magnitude of malallocation for the
vear 1963, was based on the OASDI tax liability for each
industry as a percentage of national income originating in
that industry. This last measure was applied to the farm
sector as well as 49 other industries.

It is difficult to accept the results presented in
Deran's article. Tor some of the low wage labor-intensive
industries the ratio of tax liability to total wages paid
is greater than the tax rate for the year in which the
data were collected.

However, the most misleading part of the article is

the measurement of resource malallocation. Deran concludes
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that agriculture is undertaxed. This conclusion is reached
without considering the self-employment tax assessments.
The self-employment tax liability of the farm sector for
the yeaf analyzed, 1963, was approximately three times as
great as the employer's portion of the payroll tax. While
Deran's numerical results are correct, the conclusions
drawn with respect to agriculture are misleading.

The most exhaustive analysis of the payroll tax, with
speclific reference to the U.S. social security system, was
conducted under the auspices of the Brookings Institution
[Brittain]. The analysis covers several topics including
tax incidence, effects on income inequality, income redis-
tribution, and allocative and growth effects.

Brittain's quantitative analysis provides a number of
interesting and significant points. The most substantial
point concerns the incidence of the employer's portion of
the tax on wages and salaries [Brittain, p. 21-82]. While
Social Security Administration officials have maintained
that the employer bears half of the payroll tax on wages
and salaries, Brit£ain's analysis indicates that this is
incorrect. The employer's portion’of the tax is shifted
partly back onto the employee through reduced growth in
wages and salaries and partly forward through price
increases.

Brittain [p. 248-50] also argues that the forced sav-

ing associated with the payroll tax is greater than would
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have occurred without the tax. However, no empirical analy-
sis 1s provided for this hypothesis. His argument is pre-
dicated on the assumption that the reduction in savings by
high income households caused by social security taxes is
less than the increase in saving by low incomc carners.

In the analysis of the allocative effects of social
security taxes across the U.S. economy, Brittain draws upon
a variety of information and hypotheses to substantiate his
conclusion that these effects are minimal ([p. 238-48].

First, as the results of the empirical analysis imply,
labor bears the full cost of the social security tax, the
returns on capital investment will not be affected and
there is no incentive for employers to increase investment
in labor-saving capital.

Secondly, although the sectors in the economy not
covered by social security have an advantage with respect
to labor, any movement to these sectors will be insignifi-
cant because of the small size of the uncovered sectors
relative to the rest of the economy.

Finally, movement between industries by labor will be
minimal because the tax rates are the same in all indus-
tries. However, this argument requires the assgmption that
wages and salaries of the various skill levels are constant

across industries.
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Farm Sector Analyses

The effects of social security on the farm sector ap-
parently have not been viewed with concern by economists
because research in this area is almost nonexistent. 1In
the years immediately following extension of social secu-
rity coverage to the farm scctor, some consideration was
given to the possible effects. However, these were pri-
marily statements of possible hypotheses concerning the
effects [Wunderlich].

At about the same time several land grant institutions
conducted surveys of the farm sector in their respective
states. The purposes of these surveys, without exception,
were related to the participation in, knowledge of, and
attitude toward the social security system [see, for
example, Bauder].

With the exception of the work of Walker and Deran
mentioned above no other recent research has considered
the effects of social security on the farm sector.

Social Security Taxes and the U.S.
Farm Sector: An Overview

The characteristics of the social security tax struc-
ture are such that, potentially, changes in tax assessments
may affect both resource allocation and output. Since the

typical farm is a family operated enterprise, both the self-
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employment tax and the payroll tax as well as the maximum
taxable income feature may cause changes in the optimum
level of output and resource utilization.

The self-employment tax reduces the amount of dis-
.posable income available to the farm-household. Assuming
that, over the relevant range, the amount of household
labor employed is positively related to income net of pro-
duction expenses and taxes, increases in the self-employ-
ment tax will reduce the quantity of farm-household labor
utilized on the farm. 1In addition, as long as the in-
creases in tax rates are not completely offset by reduc-
tions in consumption, then either investment or saving or
both will be reduced.

Also, since there is a maximum income taxable for
social security purposes the effects of the tax will weigh
more heavily on the low income farm-houshold. For the high
net income farm-household the self-employment tax 1s equi-
valent to a fixed cost and, therefore, from a profit maxi-
mizing point of view does not affect the marginal condi-
tions for optimal production.

The regréssive nature of the self-employment tax may
be one of the factors associated with increasing farm size
and the declining number of farms.
| The employee tax affects both the farm operator and
the employee. Given the perfectly competitive nature of

the output market for the farm sector, increased costs can-
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not be passed on to the consumer. Therefore, either the
farm operator bears the entire burden of the tax or passes
some part of it back to the employee through lower wages.
If the employer bears any part of the payroll tax, then
the demand for hired labor declines. To the extent that
employees bear the cost of the employer's portion of the
payroll tax, the supply of hired labor in the farm sector
will be reduced.

If neither the employer nor the employee bears the en-
tire employer's portion of the payroll tax, an increase in
the tax rate will reduce the demand for labor and, at the
same time, reduce the supply of labor. In addition, a re-
duction in the quantity of labor utilized on the farm may

affect the use of other inputs.

Purposes of Research

The purposes of this thesis are to determine the ex-
tent and direction of changes in labor utilization caused
by changes in the payroll and self-employment tax rates and
to measure the indirect effects on current operating in-

puts, capital stock, and output in the farm sector.
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CHAPTER IX. THE THEORETICAL MODEL

Introduction

At the beginning of each crop year, the farm operator
has a given set of resources which are at his disposal.
These include physical, financial, and human resources.

The operator allocates these resources in an attempt to
maximize utility. In addition to the resource constraints,
utility maximization is subject to additional constraints
that are institutional and which influence the.allocative
decisions of the farm operator.

Although much work has been done in analyzing some
institutional constraints, such as production subsidies
and acreage allotment programs, little or no attention has
been given to other institutional constraints. The purpose
of this chapter is to develop a theoretical construct that
may be employed in the analysis of one such constraint,
social security taxation.

Theoretical Framework for the
Farm-Firm-Household

In order to evaluate the effects of social security
taxes on the farm sector, it will be assumed that each farm

unit can be represented as a farm-firm~household. Each
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farm-firm-household is assumed to have a utility function
with the arguments, consumption, real wealth and leisure.

At the beginning of each time period the farm-firm-
household has a stock of physical capital, which includes
buildings, machinery and equipment, a given level of wealth
in money terms and a supply of human resources. There is
also a given supply of land. |

These resources are allocated to consumption, wealth
to be carried over to the next time period, investment in
capital stock and production. Production also generates
revenue which may be allocated to the above uses. However,
not all of the revenue generated by production can be so
allocated. Some of this revenue will be used to cover the
costs of production which include the wages of hired labor
and the employer's portion of the social security tax as-
sessed on wages, the cost of current operating inputs, such
as petroleum products, fertilizer, seed, feed, etc., the
user cost of capital, interest on real estate debt and real
estate taxes. Total revenue less these costs yields net
revenue before taxes. It is on this net revenue that the
farm operator is assessed self-employment social security
taxes.

The user cost of capital includes depreciation and in-
terest. While capital investment may be undertaken at any
time, not all of that investment is relevant for tax pur-

poses in any one time period. Only that portion of the
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capital stock, includinqg new capital investment, that is
"consumed" in the productibn process is relevant. The in-
terest deductible for tax purposes is that which is paid
for the use of financial assets obtained from sources ex-
ternal to the farm-firm.

A third user cost of capital, capital gains or losses,
is not included in this study. Social sécurity taxes paid
by the farm-firm-household are based on the net revenue as
defined above. While other options are available for tax
computations by those who have a low gross or net income
it will be assumed that if the net revenue before taxes
for the farm-firm-household is less than the maximum tax-
able income for social security purposes, then the amount
~taken as tax is a percentage of net revenue. If net revenue
before taxes is greater than the maximum taxable income,
then the amount of tax paid is equal to the product of the
tax rate and the maximum taxable income.

It should be noted that nonwage income such as in-
terest on financial assets does not affect the amount of
tax paid for social security purposes.

The production function is assumed to be a Cobb-Douglas
type function and contains the arguments, labor, curreﬁt
operating inputs, land, and capital stock. It is also as-
Asumed that there are no qualitative differences between

farm-household labor and hired labor.
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It 1s also necessary to make an assumption about the
incidence of the payroll tax. For the purposes of this
analysis, the most practical approach is to assume that the
employer and the employee equally share the burden of the
tax.

In most economics research it is not possible to in-
clude every variable that may be relevant and the same is
" true here. While other variables could be included as
relevant to the maximization process employed here, it will
be assumed that the functions are sufficiently defined to
allow unbiased determination of the effects of social
security taxes.

Mathematically, the system is as follows:

Utility function:

U= u(C,L, g
¢
"Production function:
B, B> Bo By
Q = B.A lO 2K 3R B. > 0
0 i
Farm-household time constraint:
D=H+ L

Income constraint:

Fn-yk-6%0-6%R] - M, = 0

C Q
¢C + M - (l—tz)[¢ Q—(l+tl)w 0
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quantity of consumption
guantity of leisure time
guantity of real wealth
guantity of output

production function coefficient for the ith
input

total quantity of labor employed in the pro-
duction process (A = H + N)

total guantity of time available in the farm-
household for allocation to leisure or labor

guantity of farm-household labor employed in
agricultural production

guantity of hired labor employed
guantity of current operating inputs

guantity of capital stock available for produc-
tive use

price of the ith commodity

social security payroll tax rate

social security self-employment tax rate
farm wage rate

user cost of capital X = ¢K(r+6)
interest rate

depreciation rate

acres of land

quantity of wealth carried over from the pre-
vious period

The utility function is assumed to have positive first

partial derivatives and negative second partials.
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The same assumptions are made for the production func-

tion. Therefore, Bi < 1 for 1 2 i £ 4.

The Lagranglian expression to be maximized 1is

F

L = U—xl{¢cc+M—(l—t2)[¢QQ—(1+tl)w N—XK—¢OO—¢RR]

-MO} - AZ{L+H—D}.

The first order conditions for maximization are

(<%}
=
(<%}
c
@]

3c ~ac - Mt =0
28 _ U _ _
0L ~ D x2 =0
L _ B30, M _
q)M (bM
Q
B.,97Q
3% _ 1 _ F, _
an - M) I T (Wl = 0
39, Bl‘bQQ
55 - M) g 22 70
Q
B,¢~Q
30 _ 2 _ 407 -
50 = Al(l t2)[ 0 o] 0
38 B3‘1’QQ
3% = M) = - X} =0
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Utilizing the first order conditions, it is possible
to derive demand functions for the productive inputs, a
farm-household employment function and a product supply

function. They are:

Current operating inputs:

Capital:

Labor:

Land:
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Houschold employment function:

Hired labor demand function:

B

1 (,)
F
(l+tl)w

Product supply function:

1 1
0® = (B lL+e w1710 B2 () TB3(4R) TBa3BL () B2
1 B1_B2 B3 B4
where Bog = BBy B, By By
1 1

BY = v05—z —3 =
1~ 1-8)-8,-8478,

ol - RPN
2 1‘81—82—83_84
NI = Net Income = ¢QQ_—(l+tl)wFN - 4% - ¥k - ¢RR

and the other variables are defined above.

The quantities demanded of productive inputs may be
analyzed by either marginal value product functions or de-
rived demand functions. If the production function is sub-
stituted for Q in the demand function for current operating

inputs, for example, the demand function may be written as

60 = 4@ . MPP .

Similar expressions can be derived for capital, total labor

and land demand functions.
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If, instead of the production function, the output
supply function is substituted for Q, then demand for the
input is a function of its own price, product price and the
prices of the other inputs. This second function has one
disadvantage. If constant returns to scale prevail, the
product supply function and the derived demand functions
are indeterminate. Both functions, marginal value product
and derived demand, describe curves that are convex to the
origin and become asymptotic to both axes.

Note that.tﬁe hired labor demand function is a resi-
dual and is determined jointly by the total quantity of
labor demanded and the quantity of farm-household labor

employed on the farm.

Labor Demand and Farm-Household Empngment

From a theoretical point of view farm-household employ-
ment is a function of prices, tax rates, carryover of
wealth, and total time available in the farm-household.
While each of the variables in the profit function (NI) in-
fluences the farm-household's allocation of labor it is the
combined effect, or profits, that constrains the achieve-
ment of the household's desired objectives.

It will be assumed that wealth and the quantity of
farm-household labor employed on the farm are inversely

related. Net income is assumed to be positively related
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with the‘quantity of farm-household labor cmployed.z/

The impact of the self—émployment tax on the farm-
firm's resource allocation will depend on the level of in-
come from farming. If net taxable income is greater than
the maximum taxable for social security, then the tax is a
fixed cost. While fixed costs affect the amount of house-
hold labor employed through net income, they do not affect
the marginal rates of substitution among the arguments in
the utility function.

If the self-employment income from farming is less
than the maximum, then the amount of farm-household labor
utilized in the production process will be affected at the
margin.

The Effects of Changes in the Self-Employment Tax Rate,
t2, on Consumption and Leisure

Assuming indifference curves that are negatively
sloped throughout, the analysis can be presented on the
basis of the marginal rate of substitution of consumption

for leisure which is derived as follows:

A
_ 2
MRSC,L = ; (bc
1
where MRSc L is the ratio of the marginal utility of
14
leisure to the marginal utility of consumption.

2/

=/ For an exposition of the theory of the supply of labor em-
ploying these assumptions see Bronfenbrenner [p. 210-216].
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The value of the ratio AZ/Al is obtaninod from the
Lagrangian partial derivative with respect to farm-house-

hold labor, H.

A Q
2 _ 9™Q
Tl— = Bl(l—tz) (m)
Therefore
1-t Q
= 2, 97Q
MRS, ¢ = By {(—%") fw

If labor is being utilized up to the point where the mar-
ginal value product of labor is equal to the unit cost of
labor, as given by the partial derivative with respect to

hired labor, N, then

If net taxable income is greater than the maximum,
then the effective self-employment tax rate, t2, is zero
and the marginal tradeoff between leisure and consumption
is not affected by the tax rate. This will hold for
changes in both the tax rate and the maximum taxable income
as long as net income from farming is greater than the
maximum taxable.

As long as net income is less than the maximum the ef-

fective value of t2 is greater than zero. Under these



24
circumstances an increase in t2 causes the term on the right

hand side of the above expression, (l-t )(l+tl)wF/¢c, to de-

2
cline. In order to return to equilibrium, consumption will
decline and leisure time will be increased. |

This implies a reduction in the amount of household
labor employed on the farm. Because of this reduction the
marginal value product of labor will increase. Consequent-
ly, additional hired labor will be employed. The amount of
the increase in hired labor will depend on whether the in-
crease in aggregate demand for hired labor leads to an in-
crease in the wage rate. Any increase in the farm wage
rate will reduce the effects of the increase in the self-
employment tax rate, tj.
Analysis of the Effects of Changes in the Self-

Employment Tax Rate using the Farm-Household
Employment Function

The analysis can also be presented in terms of the
farm-household employment function, the marginal value pro-
duct function for labor, and the derived demand function
for hired labor using a graphical approach.

The analysis is presented in figures 1 and 2. Figure
1 shows the relationship between the total demand for labor
and the demand for hired labor. Starting with farm wage
rate Wi farm-household employment curve E;, MVP curve for

total labor M, and hired labor demand curve n?, Al
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Labor
Figure I. On-farm labor adjustments to self-employment tax
rate changes.
S
N

N

Figure 2. Hired labor market adjustments to self-employ-
ment tax rate changes.
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represents the total amount of labor demanded at wage wo.g/

Hy and N (Al = Nl + Hl) indicate the amount of farm-house-

1
hold labor employed and the quantity of hired labor de-

manded at that wage rate, respectively. An increase in the

self-employment tax rate shifts the household employment

curve upward to E,. This shifts the demand curve for
hired labor from n? to ng. The reduction in household

labor employed is Hl minus Hé and the increase in quantity
demanded of hired labor is Né minus N, . The aggregate in-
crease in gquantity demanded, as shown in figure 2, affects
the wage rate through the movement from one equilibrium
point to the next (from A to B to C). The resulting wage
rate increase leads to an amount H, units of labor being
supplied by the farm-household and N2 units of labor em-

ployed for a total of A2 units of labor employed in the

farming operation.

The Effects of Changes in the Employee's Tax Rate, t)

The effects of a change in the employee's tax rate can
be evaluated using the same graphic stru?ture and are pre-
sented in figures 3 and 4.

Before the employee's tax rate, tl’ increases, the

hired labor market is in equilibrium at point A in figure 3

E/The'derived demand curve for total labor assumes the same
shape as curve M. :



27

s
N>
s
D NY
5w, avg
Wo ﬁx
\ N
Ng
Ca €
N

Figure 3. Hired labor market adjustments to employee's
tax rate changes. .

Figure 4. On-farm labor adjustments to employee's tax
rate changes.
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with wage rate W and cy units of hired labor employed by
the farm sector. When the tax rate, tl' increases, the
aggregate hired labor supply curve shifts to the left re-
ducing the quantity of labor supplied at any wage rate. To
return to equilibrium, wages are "bid" up until point D is
reached. |

The increase in ty also affects the use of farm-
household labor. At the farm level an increase in t

1

causes a shift in the household employment curve, E, to E

1 2

in figure 4.

The cumulative effect of the shift in the household
employment curve is reflected in figure 3 by a downward
shift in the aggregate demand curve for hired labor. Con-
sequently, the equilibrium wage rate will be some value
less than that indicated by point D, point C in figure 3.

In figure 4 the beginning equilibrium level of labor
employed on the farm is Hl units of farm-household labor
and N, units of hired labor for a total labor input of Ay
units. After adjustment for the increase in tl,the new
amounts are H2 and N2 units of household and hired labor,
respectively.

Effects of Simultaneous Changes in the Self-
Employment and Employee TaxX Rates

The total effect of a simultaneous i1increase (decrease)

in both tax rates will depend on the extent of the shifts
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in the farm-household employment curve and the labor supply
curve. If both taxes increase,the farm-household employ-
ment curve will shift to the left as a result of the in-
crease in t, and then to the right as a result of the in-
crease in t)- In figure 5 these shifts are reflected by
the hired labor demand curves, N?, Ng, and N?,
The change in ty also causes a shift in the hired labor

supply curve from Ni to Ng. The combined result is an in-

respectively.

crease in the wage rate and may or may not lead to a re-
duction in the amount of hired labor.employed.

If the increase in t2 is sufficiently greater than the
increase 1in ty, the amount of hired labor employed will in-
crease. However, the increased labor cost will reduce the
total amount of labor employed.

Effects of the Maximum Income Taxable for
Social Security

The farm-households with self-employment income
greater than the maximum taxable income for social security
purposes are not affected in the same manner as low income
farm-households by changes in t,. An increase in t, or the
maximum taxable income implies an increase in fixed costs
for the high income farm-household. Consequently, the only
decision to be made is whether to produce or not. Not many
of these farm-households would be expected to discontinue

production because of social security taxes.



Figure 5.

Hired labor market adjustments to changes
in both tax rates.
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Some farm-housecholds will have nect incomes that fluc-
tuate around the maximum taxable income from year to year
and some may permanently shift from above the maximum tax-
able income to bélow as the ceiling on taxable income is in-
creased. The effects of changes in the tax rates will be
some combination of the effects discussed above. The ef-
- fect of an increase in ty is the same on high income farm-
households as it is on low income farm—ﬁouseholds.

By virtue of the nature of the distribution of farms
by income the increase in the employment éf household labor
by high income farm-households caused by increasing tl is
not expected to offset the decline in the employment of

household labor on low income farms caused by increasing

to.

Supply of Hired Labor

The supply of hired labor to the farm sector is hypo-
thesized to be a function of the farm wage rate net of
social security taxes, nonfarm wage rate net of social
security taxes, the level of unemployment in the economy,
the level of public assistance péyments and the quantity éf
hired labor employed in the previous time period.

The inclusion of all variables except public assis-
tance and unemployment 1is based on the results of several

earlier econometric analyses which lend support to their
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significance [Hammonds, et al.]. Social security taxes
were, however, not included in the earlier studies.

Wages net of social security tax provide a more accu-
rate measure of disposable income since this tax represents
the largest single deduction for most farm workers. This
may also be the case for workers who migrate from rural to
urban employment. The skills and work experience of these
migrants are such that even with the increased income as-
sociated with nonfarm employment the deduction for social

security is still relatively important.

Public Assistance and the Supply of Labor

At any given point in time an employable individual in
a rural nonfarm household has three alternative potential
sources of income. The individual may seek farm emp10yment,
nonfarm employment or withdraw from the labor force and ac-
.éept public aSsisﬁance.

If the individual is employed in the farm sector he
will remain there unless the opportunity costs become too
great. However, if the returns to farm employment fall suf-
ficiently below either the_réturns to nonfarm.employment or
public assistancé, or both, the individual will prefer one
of the alternatives to farm employment. Even in times of
weak conditions in the overall economy farm workers have

the alternative of public assistance which may provide a
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disposable income that is grcater than the returns from
farm work.

On the income-leisure indifference surface, figure 6,
it is possible to represent the effect of public assistance
on the supply of labor by an individual. The slope of the
line connecting Yy and h is equal to the negative of  the
wage rate where h represents the maximum amount of time
available for allocation to labor or leisure. Without the
availability of public assistance the wage rate associated
with the curve ylh dictates that this individual will sell
(h—Hl) units of labor time and consume Hy units of leisure
while receiving an income of Yo- This places the individual
on indifference curve U,. However, with the availability of
public assistance, the individual has the opportunity to re-
ceive public assistance payments in the amount of P.A. and
consume h units of leisure time. This places the individual
at point B on the indifference surface. Under the usual
assumptions associated with indifference maps B is pre-
ferred to A and this individual will prefer public assis-
tance with leisure to the higher income and less leisure.

Public assistance may provide either a short-run or a
long-run solution for low income individuals, such as farm
workers. Depending on the individual's attitudes toward
leisure and/or public assistance, this person may use pub-
lic assistance either as a source of income while conduct-

ing a job search or, because of a strong preference for
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Figure 6.

leisure

Time

Income-leisure indifference surface.
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leisure, may use public assistance as a permanent source of
income.

Public assistance may facilitate the job search in two
ways. If the individual has a strong preference for the
rural environment he may conduct his search in the vicinity
of his present residence. If the individual's expectations
of income from urban employment are great enough to, at
least, compensate him for the qualitative and guantitative
costs of migration, the individual will migrate to an urban
area in search of employment. Under either alternative,
public assistance is available to provide financial support
during the period of unemployment.

While public assistance may be a factor affecting cur-
rent members of the farm labor force, it may also influence
the number of potential entrants into this market. During
periods of strong economic activity, expectations about the
possibility of nonfarm employment by members of the farm
labor force are raised, inducing migration from rural to
urban areas. With the availability of public assistance,
the reverse effect of urban to rural migration during
periods of economic downturn in the general economy, as
occurred during the depression of the 1930's, will be

weaker than the outmigration mentioned above.
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The Unemployment Rate

The civilian unemployment rate is included as a proxy
variable for the probability of obtaining nonfarm employ-
ment. As the unemployment rate increases expectations of
successfully seeking nonfarm employment will decline. This
1s, essentially, the approach taken by Tyrchnicwica and

Schuh [p. 775].

Specification of the Hired Labor Supply Function

In general form the hired labor supply function is

NS = n[l—tl)wF, (l—tl)wN, P.A., u, No]
where tl and wF are defined above, and
NS = gquantity of hired labor in the tth period
wN = nonfarm wage rate
P.A. Z public assistance payments
u I unemployment rate in the nonfarm sector
NO = lagged endogenous variable

Demand and Supply for Capital Stock,
Current Operating Inputs and Land

Demand Functions

Marginal value product functions are employed as de-
mand functions for capital stock, current operating inputs

and land. Therefore, the quantity demanded of capital
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stock, for cxample, is a function of the respective guanti-
ties of land, labor, and current operating inputs cmployed
in production, the product price, and the price of capital
stock. The current operating input demand function and the
land demand function can be stated in a similar manner.

Use of the unconstrained profit function with a Cobb-
Douglas type production function in the income constraint
yields a complementary relationship among the inputs.
Therefore, with constant technology, a reduction in the
quantity demanded of any input will lead to a reduction in

the quantity demanded of the other inputs.

Supply Functions

The supply of nonhuman inputs to the farm-firm ap-
proaches perfect elasticity. A change in the quantity pur-
chased of any input by the farm-firm has little effect on
price paid for the input.

The elasticity of the aggregate input supply curve
facing the farm sector depends on several factors. Heady
and Tweeten provide a concise summarization of some of
these factors into the following categories:

(a) the historic input price-quantity
relationships, (b) empirical studies

of the cost structure of nonagricultural
industries, (c) the goals of the indus-
tries, and (d) the relative importance

of agricultural purchases in the sales
of nonfarm firms [p. 62].
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Historically, shifts in the demand for these nonhuman
inputs have not appreciably ‘affected price. Consequently,
the most recent input price increases are more likely to
have been caused by increasing costs on the supply side
thaﬁ by increasing demand.

In their discussion Heady and Tweeten also point out
that empirical analysis of major nonfarm-firm cost struc-
tures indicates that the short-run supply curves are highly
elastic. Further analysis on the industries reveals struc-
tures that are less than perfectly competitive yielding a
situation where the emphasis is on nonprice competition
[p. 631.

The fourth category involves the concept of the im-
portance of being unimportant. In general, the quantity
consumed of nonfarm inputs by the farm sector represents
a relatively small amount of £he total production by the
nonfarm sector. Therefore, shifts in demand by the farm
sector for these inputs are not likely to have a large im-
pact on input prices.’

For these reasons it will be assumed that the supply
curves for capital stock and current operating inputs are
perfectly elastic.

The supply of land is assumed to be given. It is also
assumed that planning for the.production period is based on

that given quantity of land. This is more likely to be
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valid for crop production than for livestock production be-
cause of the more discrete nature of the crop production

cycle.

Product Demand Function'

The product demand function utilized in this analysis
1s taken from Rosine and Helmberger [p. 721]. The reason
for using this function is primarily empirical. The empi-
rical analysis of the effects of social security taxes on
inputs other than labor is based on procedures discussed by
Rosine and Helmberger; and since analysis of the effects of
social security taxes on product demand is not included in
the analysis, their demand function provides sufficient
linkage to the nonfarm sector in the product market.

The demand function for agricultural products at the

farm gate is

Y1 Y2
N -
where P = U.S. population
Y; = functional parameters
oP = quantity of output demand
¢Q = product price

The complete theoretical system as developed in this chap-

ter 1is



Product supply:

1
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Product demand:
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Labor demand:
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Current operating input demand:
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Capital stock demand:
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Land demand:
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Farm-household employment:
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Hired labor demand:
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Hired labor supply:

NS ='n[(l—t1)wF, (l—t])wN, P.A., u, NO]

Identities

S

0% = oP
ND=NS
Hypotheses

The hypotheses to be evaluated in this study pertain
to the effects of the social security tax system and public
assistance payments.

It is hypothesized that increases (decreases) in the
employee's payroll tax rate, ty, decrease (increase) the
demand for hired labor and increase (decrease) the guan-
tity employed of farm-household labor.

Increases (decreases) in the social scecurity self-
employment tax rate, ty, decrease (increase) the quantity
employed of farm-household labor.

The combined effect of a simultaneous increase (de-
crease) in both tax rates is a decrease (increase) in the
quantity of farm-household labor employed.

An increase (decrease) in either or both tax rates
will decrease (increase) the quantity of capital stock and

current operating inputs employed in production.
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An incrcase (decrease) in public assistance payments
decreases (increases) the quantity of hired labor supplied

to the farm sector.

Presentation of Empirical Analysis and Results

As shown above the complete system includes product
demand and supply functions, marginal value prodﬁct func-
tions for the inputs, a hired labor supply function, and
an employment function for farm-household labor.

There are three problems associated with estimating
this system. First, the system is nonlinear. The demand
function for hired labor is a nonlinear expression and is
not compatible with the usual regression techniques. The
second problem is the duplication of parameter estimates.
Consequently, unique estimates of the coefficients cannot
be obtained. The other problem is data availability. In
order to overcbme.these problems, the éystem has been
éeparated into two subsystems.

One subsystem describes the labor market and includes
the total labor demand function, the farm-household employ-
ment function, and the hired labor supply function. Chap-
ter III discusses this subsysﬁem including estimation pro-
cedures, data, and results obtained.

The other subsystem includes the product demand and

supply functions and the demand functions for capital stock
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and current operating inputs. This subsystem is discussed
in Chapter 1IV.

Chapter V presents the combined results and conclusions
of the analysis and includes a comparison of these results

with the studics discusscd in Chapter I.
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CHAPTER III. FARM LABOR ANALYSIS: EQUATION
SPECIFICATION, EMPIRICAL PROCEDURES
AND RESULTS

Introduction

As indicated in Chapter II, the set of functions des-
cribing the farm labor market are nonlinear. In addition,
data are not available for .all of the specified variables
nor are data available to incorporate all features of the
social security tax system. In particular, the maximum
 taxable income feature is not included. This feature is
eliminated by conducting the analysis on a per farm basis.
Consequently, all of thé quantity variables are divided by
the number of farms. Other less general modifications that
are made for estimation purposes are discussed with the ap-
propriate subsystem.

The purpose of this chapter is to present the struc-
tural equations describing the farm labor mérket. Discus-
sion of theory modifications will be included as well as
data employed in parameter estimation, estimation proce-

dures and results.

Demand Equation for all Farm Labor

Because of the manner in which the theoretical model
has been divided into the subsystems, the problem of non-

unique parameter estimates does not arise in this set of
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equations. Therefore, either the derived demand equation
or the marginal value product equation may be used in this
subsystem. However, use of the marginal value product equa-
tion introduces additional linkages when the subsystemé are
assumed to be intcrdependent incrcasing the possibility of
instability in the combined system (the dependence assump-
tions are discussed later in this chapter). Therefore, the
derived demand equation is utilized in this analysis. The
equation to be estimated is
Q.

- F 0 R
A = bo + bl(1+tl)w + b2¢ + b3x + b4¢ + b6¢

Farm Household Employment Equation

The theoretically derived farm-household employment
function is deficient in, at least, two respects. First,
data on total time in the farm-household available for allo-
cation to leisure or labor, D, is not available. Conse-
quently, this variable was deleted.

Secondly, no allowance is made for the opportunity
costs associated with remaining in the farm sector. There-
fore, nonfarm wages net of social security taxeé are in-
cluded as a measure of the opportunity cost.

In addition to the opportunity costs, the quantity of
hired labor employed is included as an explanatory variable
in the farm-household employment equation. There is a sub-

stitution relation between hired labor and farm-household
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labor. This variable is included to explicitly account for
the variation in farm-household labor associated with the
substitution effect.

The price variables for consumption commodities, ¢C,
and wealth, ¢M, as well as the carryover stock of wealth,
MO, are also altered for estimation. The consumption com-
modity price is deleted. Since all of the price variables
are deflated to achieve constant purchasing power the ef-
fect of the consumption commodity price is implicitly in-
cluded in every equation.

While data are available on the carryover of wealth
the price of wealth is difficult, if not impossible, to de-
fine. Therefore, a single variable, equity (E), is em-
ployed as a proxy for both wealth carryover and the price

of wealth.

The equation for farm-household labor is

N

H = b7 + b8E + b9(l—tl)w + blo(l—t2)NI + bllN'

Hired Labor Supply Equation

The structural equation for hired labor supply con-
tains the same arguments as presented in the theoretical

function. The structural equation is

N

N = b + bl4P.A. + b l—tl)w + b l—tl)w

13 15( 16(

+ b + b, qu.

17%0 19
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4/

Data Sources-—

The total quantity of labor demanded, A, is approxi-
mated by the U.S.D.A. estimates of total labor required for

all farmwork in hours [1975 Changes in Farm Production and

Efficiency: A Summary Report];

The quantity of hired labor in hours, N, is determined
by dividing the sum of casﬁ wages paid plus the value of
perquisites adjusted for social security tax payments by
the average hourly wage for fafm labor. Cash wages paid

and value of perquisites are found in Farm Income Statis-

tics.

The quantity of farm-household labor, H, is obtained
by deducting the quantity of hired labor from the total
quantity of labor employed.

The farﬁ wagde rate, wF, is the average hourly wage
without room and board. This rate is deflated by prices
paid by farmers for all commodities. Both series can be

found in Agricultural Statistics.

The price for agricultural output, ¢Q, is the index of

prices received by farmers for all output and is deflated

by prices paid for all commodities [Agricultural Statis-

tics].

i/All basic data employed in this study are listed in Appen-

dix D.



48

The index representing the price of current operating

inputs, ¢0, 1s a weighted sum of .the indexes of prices paid
for livestock, feed, fertilizer, seed, motor supplies,

building and fencing supplies, and prices paid for all com-

modities used in production [Agricultural Statistics].

Each index is weighted by the ratio of expenditures for the
inputs associated with that index to total expenditures for

current operating inputs [Farm Income Sfatistics]. The in-

dex of prices paid for all cpmmodities is weighted by mis-
cellaneous expenditures less interest on non-real estate
debt. This composite index for ¢0 is deflated by the
prices paid index for all commodities used in production
and family maintenance.

The user cost of capital, ¥, 1s the product of the
price of capital, ¢K, and the sum of the rate of interest,
r, and the rate of depreciation 6,.[x = ¢K(r+6)].

The current price of capital, ¢K, is a weighted sum
of indexes. This price index includes the iﬁdexes’of

prices paid for motor vehicles, farm machinery, and build-

ing and fencing supplies [Agricultural Statistics]. The

weights are ratios of current gross expenditures on each
separate category and the sum of expenditures for all types
of capital stock included in the variable. The capital
stock price index is also deflated.

The interest rate, r, is determined by the ratio of

interest paid on non-real estate debt, I to total non-

pl
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5/

real estate debt, d, for each year.= The data on interest

paid are available in Farm Income Statistics and non-real

estate debt is carried in the Balance Sheet of the Farming

Sector. Further, the rate of interest is weighted by the
ratio of non-real estate debt to non-real estate assets
(which ére defined to be capital stock in current value,
¢KK) to obtain a more accurate estimate.of the actual in-

terest paid each year on non-real estate debt.

Therefore,
K 1 a K
DR R
¢ K
K
r¢ K = I
¢ p

The rate of depreciation for each year is determined

by the equation

Iy = Ky - (I-0)Ky

The values for Ki are the observations on the capital stock
variable, K. Capital stock includes machinery, motor
vehicles and service buildings all valued in 1967 dollars
(a more complete discussion is contained in Chapter 1IV).

Gross investment, I includes expenditures on all build-

tl

ings and land improvements, motor vehicles, and other

E/This rate is not an opportunity cost, but reflects the
‘cost of using external funds. '



50

machinery and equipment [Farm Income Statistics]. The ex-

penditures on buildings and land include new construction,
additions, and major improvements.

The actual values for the social security tax rate on
both wages, tys and self-employment income, tyy are used in

this study [Social Security Bulletin].

Aid to families with dependent children is uscd as an
estimate of P.A., the average payment under public assis-
tance. The data are an average payment per family per

month for each year [Social Security Bulletin]. These

values are deflated by the consumer price index [Agricul-

tural Statistics].

During the years 1955-1960, inclusive, households with
unemployed male heads were ineligible for these payments
[Colliné]. However, this 1is not contradictory to the
theoretical analysis because the household becomes eligible
if the male head migrates alone.

The expenses associated with land include interest on
real estate debt, rent, and real estate taxes. The price,
or cost, per acre, ¢R, is determined by dividing the total
recal estatc costs by the nunber of farms and the average
number of acres per farm. The price per acre is deflated
by the index of prices paid by farmers for all commodities

including interest, taxes, and wage rates [Agricultural

Statistics].
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The equity variable, [, includes the value of real
estate, deposits and currency, U.S. savings bonds, and in-
vestment in cooperatives in 1967 dollars less farm real
estate debt weighted by prices paid by farmers for all com-

modities [Balance Sheet of the Farming Sector].

The nonfarm wage rate, wN, is represented by the
average hourly wage rate paid factory workers multiplied
by the average work week in hours for each year and de-

flated by the Consumer Price Index [Economic Indicators].

The unemployment rate, u, for the civilian population

is found in Economic Indicators.

Net income, NI, is obtained by deducting the costs of.
production from the value of output according to the de-

finition
NI = 690 - (Lrt)w'N - 620 - yk - ¢%Rr.

The quantity variables are defined in Chapter IV. All data
are for the years 1955-1974 inclusive. Estimates of the

number of farms in each year are available in Farm Income

Statistics.

Estimation Procedures

Combining the equations listed earlier in this chapter
with the identity that the sum of hired labor, N, and farm-
household labor, H, is equal to the total demand for labor,

A, yvields a system of three equations and three endogenous
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variables (H, N, wF) assuming independent subsystems. If
the subsystems are assumed to be interdependent then income
net of production costs, NI, and product price, ¢Q, are
added to the list of endogenous variables.

Identifiability of this or any simultaneous system is
determined by the order and rank conditions [Kmenta]. The
order condition which requires that the number of exogenous
(or predetermined) variables excluded from the given equa-
tion equal or exceed the number of endogenous variables in-
cluded in the equation less one [Kmenta, p. 543] is met by
the equatidns under both assumptions about the relationship
of the two subsystems. The equations'under both assump-
tions are overidentified. The rank condition is assumed
to have been met.

The problems of overidentification are avoided here by
employing two-stage least squares (TSLS). The purpose of
this approach is to eliminate the correlation between the
error term in the structural equation and the endogenous
variables contained in that equation as predetermined
variables. This correlation is eliminated in the first
stage by regressing the endogenous variables on the right-
hand side on all of the contemporaneously exogenous
variables in the subsystem. These regression equations are
used to generate estimates of the endogenous variables.

In the second stage the structural equations are esti-

mated using the predicted values of the endogenous variables



on the righthand side instead of the actual data. Mathe-

matically, the structural equation being estimated is

Yo = ¥Y.B + X, G + ug

where Y "the" endogenous variable vector

<
11

N matrix of other endogenous variables in the
equation

B = vector of coefficients associated with the
endogenous variables in Yt
X, = matrix of predetermined variables in the
equation
G = vector of coefficients associated with the
predetermined variables
u, = vector of error terms

The first stage consists of estimating

Yt = Xm + v

where X Z matrix of all predetermined variables in the
system

<
1]

vector of error terms

The second stage consists of estimating
o N
Y. = YB + X. G+ u

t

where Y, = Xm.

Ias

It is assumed that the expected value of the structural

53
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error term, Uy is zero, the error terms are serially un-
related, and that the expected variance of the error term
is 02. In addition the predetermined variables are assumed
to be independent of the error term [Johnston, p. 342].

The results of TSLS are useful in three ways. The
estimated parameters can be tested fof significance. The
estimated structural equations provide sufficient informa-
tion to estimate elasticities for the pertinent variables.
Finally, the simulated subsystem utilizes predicted values
from the simultaneous subsystem in determining the effects
of social security taxes on resource utilization.

The number of endogenous variables varies according to
whether the two subsystems comprising the complete system
are assumed to be independent or interdependent. The
simulténeous’system describing the farm labor market was
estimated under both assumptions.

Under the independent assumption the only link between
the subsystems is total labor, A. Consequently, only N and
wF require first stage estimation.

The interdependent subsystems assumption requires that
product price, ¢Q, and net income, NI, also be estimated in
the first stage because these two variables are endogenous-
ly determined in the second subsystem. In addition, the
simultaneous subsystem is estimated assuming social secu-
rity taxes are unimportant, i.e. t, = t, = 0. The results

1 2

of these estimations are presented in the following sections.
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Results Assuming Independent Subsystems

Under the assumption of independent subsystems reduced
form estimates are required for only two endogenous varia-
bles, N and wF. All reduced form equations are contained
in Appendix A. The estimated structural equations are pre-

sented in table 2.

Hired Labor Supply Equation

The original specification of the hired labor supply
equation included unemployment and the average wage rate
for factory workers net of social security taxes as inde-
pendent variables. However, neither was significant and
the signs of their respective coefficients were the re-
verse of expectations. Consequently, another approach -to
nonfarm income was adopted.

Following TyrchniewicZ and Schuh, average weekly in-
come for factory workers is used to represent nonfarm in-
come. To allow for expectations concerning employment in
the nonfarm sector, Tyrchniewicz and Schuh weight weekly
income by one minus the unemployment rate. This adjustment
is employed here also. Although this variable does not
appear to be significant in the labor supply equation, it
does exhibit the expected sign.

Use of the t-test to determine the statistical signi-

ficance of the parameters in the labor supply equation as



Table 2. Estimated structural equations assuming independent subsystems.

Hired Labor Supply

NS = 37.269 - 2.5232PA+175.77(l-tl)€\vF - l.l669(l—tl)wN + 1.286NO

(.316) (1.63) (1.21) (.637) (6.52) ***

Total Labor Demand

A = 3357.2 - 69.631¢R - 628.76(l—tl)\’«\7F - 8.2118¢Q - 1931.3X + 308.2¢0

(3.43)*%**  (1.77)* (1.63) (.019) (2.74) *** (.569)

Farm-Household Employment

H = 3070.9 - .0049917E - .36698N +_.0080249(l—t2)NI - 44.837T - 6.5266(l—tl)wN

(10.21) *** (1.01) (1.03) (.405) (7.91) *** (1.35)

.94

.97

.98

***Statistically significant at 1% level.
**Statistically significant at 5% level.
*Statistically significant at 10% level.

9¢
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well as in the other caquakions is misleading. 7TSLS methods
do not yield minimum estimates of the v&riances of the in-
dividual coefficients.

In addition to inefficiency, collinear relations among
the predetermined variables will also inflate the variances
of the parameters.

The effects of multicollinearity can be evaluated by
inverting the simple correlation matrix. The values on
the main diagonal of the inverted matrix are the amounts
the variances for the appropriate coefficients are inflated
by multicollinearity.

Since the t-tests are based on the standard error of
the coefficient the t values are inflated by the square
root of the appropriate main diagonal element. The pre-
senée of multicollinearity has inflated the standard errors
of the coefficients associated with nonfarm wages and farm
wage rates by a factor of approximately 2.4 and 3.8, res-

pectively, in the hired labor supply equation.

Total Labor Demand Equation

The total labor demand equation contains those varia-
bles which are specified by the labor demand function, but
it is estimated in linear form.

The marginal value product function for labor was also
estimated but it was rejected because the demand equation

produced more satisfactory results. The marginal value
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product cquation had more sign reversals than the demand
equation. In addition, the demand equation minimizes the
number of linkages between the subsystems and reduces the
estimation complexity of the combined systems. The esti-
mated results are as specified by the theoretical demand
function except that product price and price of current
operating inputs exhibit the wrong sign.

One of the assumptions implicit in the type of produc-
tion function employed here is that the inputs are comple-
mentary. Therefore, input prices are expected to be in-
versely related to quantity demanded of any input. How-
ever, the sign on the coefficient for the price of cur-
rent operating inputs implies a substitution relation.
There are two possible explanations for the estimated
sign.

The effect of this variable on labor demanded may be
statistically weak as implied by the t value. If this is
true then it is possible that a strong collinear relation
with one or more of the other predetermined variables may
have caused a sign feversal.

While éome multicollinearity is present, it is not
known if the effect is strong enough to cause a sign re-
versal. The main diagonal element for price of current
operating inputs in the inverted corfelation matrix indi-
cates that the standard error of the coefficient has been

inflated approximately 2.5 times. Therefore, it is
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necessary 'to consider the possibility that the estimated
results are correct.

To understand why the sign obtained on the price of
.current.operating inputs may be correct, it is necessary
to break the price into its component parts. Over 50 per-
cent of the weights used in generating this price index are
associated with inputs that may, indeed, be substitutes for
labor. Among them are building and fencing supplies, motor
supplies, feed and miscellaneous expenses. Miscellaneous
expenses include, among other things, electricity expenses
and small tool and equipment purchases.

The sign reversal on the product price coefficient is
statistically insignificant. The t value associated with
this parameter is so small that it is unlikely that re-
moval of the inefficiencies caused by the estimation pro-
cedure and multicollinearity would yield significance. The
variance inflation factor is only 4.8.

Other recent econometric work on the farm labor market
generated positive signs on the product price coefficient
[Hammonds, et al.]. However, the results are not strictly
'comparable because the data employed and years covered in
the studies are different. In addition, the price variable
employed by Hammonds was the ratio of prices received to
prices paid. The use of this ratio does not preclude an

"insignificant product price effect.
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Farm-Household Employment Equation

The farm~household employment equation generates the
expected signs for all of the coefficients. The variance
inflation factors for the insignificant variables in this

equation (E, N and (1-t,)NI) are relatively small. The.

2
. range of values on the main diagonal of the inverted cor-
relation matrix is 2.9 to 7.3. However, the values for E
and N (4.0 and 4.9 respectively) indicate that the true
sighificance of these variables may be sufficiently under-
estimated to incorrectly imply insignificance.

Besides the statistical problems the use of incomplete
data for net income and equity further obscures the true
effects of these variables.

The equity variable, in particular, may be seriously
inaccurate. The data published by the ‘U.S.D.A. as cash
balances and holdings of U.S. bonds are very crude esti-
mates and ownership of.cooperatives is distributed among
people who may or may not be in the farm sector. It was
not possible to obtain estimates of the holdings of finan-
cial assets other than U.S. bonds by the farm sector. The
Internal Revenue Service, in recent years, has provided
much more accurate information on financial assets; how-

ever, the series available does not cover the entire study

period.
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The nonfarm wage variable in this equation is the same
as the nonfarm wage variable in the hired labor supply
equation.

A trend variable, T, is included in the farm-household
employment equation to reduce the effects of time trend and
excluded explanatory variables. The trend variable was
also included in the other equations but the results wefe
unsatisfactory and it was deleted.

Predicted Endogenous Variables with Independent
Subsystems

The results of the second subsystem depend on the
ability of the simultaneous equation subsystem to predict.
Consequently, the reduced form equations for each of the.
endogenous variables were derived from the structural
equations. Estimates of the endogenous variables were ob-
tained and are presented in figures 7 through 10.  Each
figure contains actual and estimated values of the endo-
genous variable. The simple correlation coefficient be-
tween the data sets associated with each figure is also
provided.

In general, the predicted values move well with the
actual values over the period of analysis. The lowest
simple correlation coefficient is .953. 1In addition, over
the four sets of comparisons only one predicted value

deviates from the actual value by more than 10 percent.
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Results Assuming Dependent Subsystems

The equations estimated under this assumption are pre-
sented in table 3. The effect of the assumption is to in-
crease the number of variables to be estimated in the first
stage. The net income, NI, and product price, ¢Q, varia-
bles are also estimated in the first stage. The exogenous
variables in the second subsystem are included in the first
stage regressions as explanatory variables. The first

stage regressions are in Appendix A.

Hired Labor Supply Equation

The effects of the dependent assumption resulted in a
lower coefficient for the farm wage rate and a larger inter-
cept. The statistical significance of both the farm and
nonfarm wage variables are still understated. The variance
inflation factors for the farm and nonfarm wage parameters

are 14.25 and 5.66, respectively.

Total Labor Demand Equation

The estimation results for this eguation show con-

siderable variation from the results assuming independent

subsystems. The largest variation is in the product price
coefficient. There is a sign reversal with the coefficient
now exhibiting the expected sign. The absolute value of

the coefficient is also changed. The estimate obtained



Table 3. Estimated structural equations assuming dependent subsystems.

Hired Labor Supply

NS = 51.679 - 2.2093PA + l43.58(l—tl)€3F - l.136(1—tl)wN + 1.2576NO
(.435) (1.43) (.994) (.612) (6.34) ***
Total Labor Demand
A = 3043.6 -~ 85.387(1)R - 485.99(l+tl)€7F + 194.87$Q - 1964.2x + 296.O4¢O
(3.09)*** (2.10)** (1.24) (.420) (2.78) *** (.548)
Farm-Household Employment
H = 3099.6 - .0030409E + .Ol9842(l—t2)§1 - .40049§ - 43.9627T - 8.02(l—tl)wN

(10.58)*** (.616) (.954) (1.17) (7.94) *** (1.68)

.94

.97

.98

***Statistically significant at 1% level.
**Statistically significant at 5% level.
*Statistically significant at 10% level.

L9
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here 1s over 20 times larger than the estimate derived with
the independent assumption. Other deviations of more than
10 percent are found in the intercept term and the coeffi-
cients associated with land price and farm wage variables.

Product price still does not appear to be significant.
The variance inflation factor is 5.6. Multicollinearity
may, however,bdisguise the actual significance of the farm
wage rate. The variance inflation factor for this variable

is 29.4.

Farm-Household Employment Equation

The variation in estimated results is not as great
with this equation as compared to the variation noted in
the total labor demand estimates. The largest variation is
in the net income, NI, parameter. The net ingome parameter
doubled in size and its significance; as reflected in the
t-value, increased while the equity, E, parameter was re-
duced in both size and level of significance. Given the
variance inflation factors for E and NI (2.26 and 2.99,
respectively), the actual significance of these variables
is not obvious. While the inflation factors in this equa-
tion indicate that E would not be significant at the 10
percent level in the absence of multicollinearity, the re-
verse is true for NI. Referring back to the farm-household

equation estimated with the independent assumption, it can



69
be seen that the results concerning statistical signifi-
cance are reversed.

Predicted Endogenous Variables with
Dependent Subsystems

The endogenous variables considered hére are those for
which reduced form equations can be derived from the simul-
taneous system (wF, N, H, and A). The actual values of NI-
and ¢Q were used 1in generating the predicted values. The
predicted values for the labor variables with the dependent
assumption are the same as the predictions employing the
independent assumption. The simple correlation coeffi-
cients and actual deviations for these variables show
little variation from one assumption to'the other.

The predicted values for the farm wage rate under the
dependent assumption are not as accurate as those under
the independent assumption. While the distribution of the
predicted values around the actual values is the same, the
estimates derived here show greater deviation from the
actual values for almost every year. These larger devia-
tions may be a result of'the dependent assumption. The
structural coefficients for ¢Q and NI are based on first
stage estimates of these variables under the dependent
assumption. This set of estimates are presented in figures

11 through 14.
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Results without Social Security Taxes
assuming Dependent Subsystems

Since social security taxes are included in the simul-
taneous system in a nonlinear manner, it is not possible
to directly test the significance of the tax rates. How-
ever, by estimating the system without the tax rates, com-
parisons may be made with the system estimated assuming
dependent subsystems that included the tax rates. The re-
sults of the estimation without tax rates are presented in

table 4.

Hired Labor Supply Equation

The results obtained here do not deviate, to any great
extent, from those obtained with the tax rates. The varia-
tion in parameter estimates does not exceed 20 percent for
any parameter.

While the significance levels associated with the t-
values do not vary, deletion of the tax rates appears to
increase the significance of the farm wage rate and reduce

the statistical importance of the nonfarm wage.

Total Labor Demand Equation

The parameter estimates for this equation are statis-

tically the same as those in the with-tax equation. The



Table 4. Estimated structural equations without social security tax rates.

Hired Labor Supply

NS = 51.907 - 2.2235PA + l32.88§7F - .94305wN + 1.2484NO

(.59) (1.59) (1.11) (.55) (6.34) **=*

Total Labor Demand

A = 3151.7 - 87.786% - 528.836% + 191.2532 - 1970.3y + 258.120°
(3.10) *** (2.35)%*  (1.31) (.42)  (2.82)** (.47

Farm-Household Employment

H = 3074.1 - .00348E + .0l669NI - .42074ﬁ - 42.771T - 7.l249wN

{10.61) *** (.705) (.86) (1.22) (6.96) *¥** (1.56)

.94

.97

.98

***Statistically significant at 1% level.
**Statistically significant at 5% level.
*Statistically significant at 10% level.

SL
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variation in the t values from one set of estimates to

another is small.

Farm-Household Employment Equation

A visual comparison of the results for this equation
with the with-tax equation indicates that these results
show the least variation in parameter estimates and t

values of the three equations.

Predicted Endogenous Variables without Tax Rates

Based on the simple correlation coefficients, this
system predicts the endogenous variables slightly more
accurately than the system with tax rates. Two of the four
correlation coefficients are the same for both systems.
However, the system without tax rates yields results
slightly better for both hired labor and farm wage rates.
The predicted values are compared with actual observations

in figures 15 through 18.

Elasticities

Elasticities for social security tax rates, farm
wage rate and public assistance have been calculated from
each of the systems and are presented in table 5. For pur-
poses of comparison, certain elasticities were calculated
twice from the system that was estimated without social

security tax rates. One set of estimates was obtained by
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Table 5. Elasticities.

Independent Dependent Without Without

Systems Systems Taxesl Taxes?2

Hired Labor Supply

PA -.428 -.375 -.377 -.377

tl -.00446 -.00277 -.0031 -—

Wt .255 .2080 .1925 L2147
Hired Labor Demand

tl -.107 . -.11298 -.10977 --

t2 .0044 .01164 .00258 --

wh ~1.561 ~1.277 ~1.699 ~1.64
Household Employment

tl .0396 .0477 .0434 -—

t2 -.000184 -.00501 -.00196 -

wF .3215 .2896 .38576 .3729
Total Labor Demand

tl -.0128 -.0099 -.01325 --

W _.3523 ~.2723  -.36326 -.3500

lCalculated from system estimated without tax rates and tax
rates inserted after estimation.

2Calculated from system estimated without tax rates
included either before or after estimation.
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inserting the tax variables into the system after the re-
gressions had been completed. The second set of estimates
was derived without the inclusion of the tax variables.

The elasticities for the social security tax rates
indicate that social security taxes are relatively unim-
portant. This is particularly true for the supply of hired
labor. A one percent increase in the employee's payroll
tax reduces the quantity supplied of labor by .004 percent.
At the mean this is a reduction of less than .04 hour per
farm. Using the mean number of farms, this reduction is
equivalent to 12000 ten hour man days out of 289 million
total man days.

The most significant effect of the employee's tax
rate is on the demand for hired labor where a one percent
increase in the tax rate reduces quantity demanded by
approximately .11 percent. At the mean this ﬁranslates
into a reduction of .9 hours of hired labor per farm per
one percent increase in the employee's tax rate. This
converts into approximately 320,000 man days across the
~farm sector.

While the effects of tax rate changes are small, the
difference of the effects on supply and demand for hired
labor implies that social security taxes are a factor in
the rural unemployment problem.

Increases in the self-employment tax rate will re-

duce the effects of increases in the employee's tax rate.
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Tlowever, it is obvious from the size of the elasticities
that the cffects of changes in the sclf-employment tax rate
will be small.

The residual nature of the demand for hired labor is
evident from the farm wage elasticities. While the total
demand for labor is inelastic with resvect to farm wage
rate changes, the demand for hired labor is elastic. In
addition, the use of household labor is inelastic with res-
pect to the wage rate. Given the direction of the effects
of wage changes, an increase in the wage rate reduces the
total demand for labor but increases the use of farm-house-
hold labor. Therefore the demand for hired labor is re-
duced by both the reduced demand and increased use of farm-
household labor.

While the estimated system without taxes. does not
yield parameter estimates significantly different than the
estimates obtained under the dependent assumption, there is
some variation in the elasticities derived from the two ~
systems. These are the elasticities in the second and
third columns in table 5. Whether the variations in the
estimated point elasticities between systems is sufficient
to negate the implication of the results of comparison of
the parameter estimates is not known.

The insignificantly different parametér estimates for
the two systems implies that the effects of social security

may be determined without directly including the tax rates
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in the analysis. The last column in table 5 contains elas-
ticities estimated from the third subsystem and does not in-

clude social security tax rates.



CHAPTER IV. SIMULATION SUBSYSTEM

Introduction

Partitioning the overall systom of cquations into two
subsystems does not completely eliminate the estimation
problems with the overall system. While the subsystem des-
cribing the farm labor market can be estimated by TSLS the
subsystem describing the other factor markets and the pro-
duct market is not amenable to this estimation procedure.

Originally, attempts were made to estimate the com-
plete system following the approach of Rosine and Helm-
berger. These attempts were unsuccessful because it was
not possible to incorporate the linear labor equality inté
the nonlinear system.

The reason for using the Rosine and Helmberger ap-
proach was to circumvent the problem of nonunique para-
meter estimates. After the first unsuccessful estimation
attempts were made, the equations representing the farm
labor market wefe deleted from the complete system and
estimated as described in the previous chapter. The Rosine
and Helmberger approach was then employed in evaluating the
remaining equations. While this approach does not provide
the same type of information obtainable from TSLS, it is

expected to provide indications of the direction and
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magnitude of thc indirect effeccts of social security taxes
on the utilization of other inputs and output.

This chapter contains a discussion of the equations
in the subsystem, estimation procedures, data, and results.
The results include estimates of resource allocation in the

absence of social security taxes in the farm sector.

Simulated System

This section includes a description of the equations
contained in the simulated system and a discussion of the

data used in measuring the variables.
Equations

The second subsystem contains the production function
for agricultural output, the demand function for output,
and the marginal value product functions for capital stock
and current operating inputs. The use of these functions
is necessitated by the estimation procedures employed.

The equations are utilized in the following functional

form:

Production function:

§ - pa"16°22"3RP4

p=4

Current operating inputs:

' BiBo—1,B3 B4AQ
00 = B,BoA 1672 "k TR Te”
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Capital stock:

B1~By~B3-1 Br-
X = ByByA 158248371750

Product demand:

The Data

The quéntity of agricultural output, Q, is defined to
include cash receipts from market sales, home consumption,
net change in inventories, government payments and other

farm income [Farm Income Statistics]. These data are con-

verted to a 1967 base using as deflators the index of
prices received for livestock and livestock products, the
index of prices received for all crops and the index of

prices paid by farmers for all commodities [Agricultural

Statistics]. The prices paid index is used to deflate

government payments and other farm income.

Although government payments and other farm income are
not strictly returns from production they do not répresent
a large proportion of total income. Over the twenty year
period 1955 to 1974 these two income sources average 5-1/2
percent of actual marketings. In 19 of the 20 years govern-
ment payments dominated other farm income and most of the
government payments are in the form of production subsi-

dies. Therefore the amount of income not directly related
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to farm production is small. In addition, combining these
income sources, which are all taxable, simplifies the
model.

The quantity of current operating inputs, O, includes
feed purchased, livestock purchased, seed purchased, fer-
tilizer and lime purchased, miscellancous expenses less in-
terest on nonreal estate debt, repairs and operation of
service buildings, motor vehicles, and machinery, and petro-
leum fuel and oil. Repairs of service buildings includes
land improvements but does not include maintenance of the
farm dwelling. Each item is weighted by a price index
with a 1967 base.

Price indexes are available for feed, livestock, fer-
tilizer, and seed purchased. Repairs of service buildings
and land improvements are weighted by the price index for
building and fencing materials. The price index for motor
supplies is used to deflate repairs and operatiqn of motor
vehicles and machinery, petroleum fuel and oil. Miscel-
laneous expenses are deflated by the price index for all

commodities bought for use in production [Agricultural

Statistics, Farm Income Statistics]. All indexes used in

this study have a 1967 base and all index values are
divided by 100.

Capital stock, K, includes machinery, motor vehicles,
and service buildings. The value of machinery and motor

vehicles on January 1, of each year is reported in the
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Balance Shect of the Farming Sector. The 1975 edition of

this publication lists yearly values in 1967 dollars.

The current value of service buildings is determined
with the use of unpublished U.S.D.A. data on the value of
farm dwellings. Published data on the value of dwellings

and service buildings is available in Farm Real Estate Mar-

ket Developments. Deduction of dwelling values yields the
value of service buildings in current dollaré. These
values are deflated using the index of real estate values.
Each of the above variables is divided by the number
of farms to obtain quantity per farm. Estimates of farm

numbers per year are available in Farm Income Statistics.

Data on average acres per farm, R, are available in

the 1975 edition of Agricultural Statistics for the years

1960-1974 inclusive. Estimates for the first five years
of the study period are obtained by dividing total land in

farms by the number of farms [Farm Real Estate Historical

Series Data 1850-1970].

Estimates of the U.S. population, P, by year are used

on a per farm basis [Agricultural Statistics].

Estimation Procedures

The method employed here has been discussed and used
by Rosine and Helmberger. Their approach includes the use
of parameter estimates for each year in predicting endo-

genous variables.
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Simulation Procedures

In the Rosine and Helmberger approach the equations
are transformed into logarithms and set up as a simultane-
ous equation system. In matrix form the system can be

written as

GX + BY = u

where G = matrix of coefficients associated with the pre-
determined variables
X £ vector of predetermined variables
B = matrix of coefficients associated with the
endogenous variables
Y = vector of endogenous variables
u = vector of error terms

By substituting into G and B estimated values for the

coefficients the endogenous variables are estimated by

v = -7 lox
The predictive power of this subsystem is measured by
a comparison of the predicted values of the endogenous
variables with the corresponding actual values.
One of the characteristics of the Cobb-Douglas type
production function under conditions of unconstrained pro-
fit maximization is that the functioﬁ coefficients are

equal to the ratio of input outlay to gross revenue in
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equilibrium. These results are obtained directly from the
marginal conditions. The coefficient estimates are derived
by these ratios.

" The constant term, BO’ is obtained using.the other

estimated coefficient values in the following manner

w™
It
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,Ln(0) - G3Ln(K) - B4Ln(R).

A set of production function coefficients is derived for
each year. The coefficients for the product demand equa-
tion are derived by ordinary least squares. Given the
estimated production function parameters, the endogenous
variables are estimated using the predetermined variables.

In order to determine the effects of the social secu-
rity tax rates on the variables endogenous to the simulated
system, estimates of total labor, A, are obtained from the
reduced form equations for N and H in the simultaneous sys-
tem estimated by TSLS.

Setting net income equal to zero and product price
equal to its actual value, estimates of N and H are ob-
tained. These estimates are summed together and then used
in solving the simulated system for ¢Q, 0, 0, and K. Using
these values and the appropriate exogenous variable net
income is estimated. Using the new value of net income and
product price the total labor variables is reestimated.

This process is repeated until the control variable
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converges. Labor and product price were employed as con-
trol variables.

By adjusting the tax rates variations in the endo-
genous variables in both systems can be predicted. In this
study predicted values are generated for the endogenous
variables .in the absence of the taxes. From these pre-
dictions inferences can be made about the direction of the
effects of the taxes and their aggregate impact on the farm
sector since 1955. Three sets of predictions are made.

Two sets of predictions involve setting one tax rate equal
to zero while the other rate assumes its actual value. The
third. set of predictions 1s based on both tax rates being

set equal to zero.

Parameter Estimation

Three sets of production function coefficient esti-
mates are considered. The first set is derived in the man-
ner suggested by Rosiné and Helmberger. The value of an
individual input parameter is determined by the ratio of
expenditures for that input to total production costs. The
labor coefficient is derived by multiplying hourly labor
cost by total labor employed and then dividing by ﬁotal
outlay. Total outlay includes the imputed value of the
farm-household labor employed.

The second set of estimates is based on gross reve-

nue. Each input coefficient is equal to the ratio of the
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expenditures for that input and gross revenue.

The third set of coefficients is the same as the
second except that those variables which are endogenous to
either subsystem are replaced by estimated values. The
estimated values are obtained by regressing the actual
values against all of the exogenous variables in £he com-
plete system. These regression equations are used to genc-
rate the estimated values.é/

The coefficients for the product demand equation were
obtained by regression. Simple regression of the equation
resulted in an incorrect sign for the product price. Fol-
lowing Rosine and Helmberger the product price coefficient
is assumed to be negative and éreater than minus one. To
obtain the best fit the product price coefficient was as-
signed values ranging from -.1 to -.9 in steps of .l1l. Re-
gressions were completed for each of these values. The

best fit in terms of R2 was assocliated with the value of

-.1. The equation employed in this analysis 1is

Simulation Results

The results of the simulated portion of the analysis
include evaluation of the system's ability to predict and

presentation of the predicted tax effects.

6/

—"All three sets of coefficients are listed in Appendix B.
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Predictive Power

Testing the predictive power of the system involved
the generation of predictions for the endogenous variables.
Using the social security tax rates as they actually oc-
curred the total labor variable, A, 1s estimated. Esti-
mates of @, O, K, and ¢Q are obtained from the simulated
subsystem and the procesé is repeated until product price
converges. The convergent limit was defined to be a change
in predicted value of ¢Q from one iteration to the next of
less than .0l percent. For most years the final change in
both N and H was also within the limit set for ¢Q.

Table 6 contains the average absolute deviations of
the predicted variables from the actual values for those
variables. These averages are listed acéording to the
simultaneous labor system used to predict total labor em-

" ployed and the set of production function coefficients used
in the simulated system. The last row contains the average
of each column.z/

It is obvious from the table that the assumption of
dependent subsystems generates predictions closer‘to the
actual values. 1t is also apparent that the estimates of

the production function coefficients based on the ratio of

7/

~/ Appendix C contains a complete listing of predicted
values under the various assumptions about tax rate
levels and production function coefficient estimates.



Table 6. Average absolute deviations of predicted variables.*
‘ Simultaneous System
Simultaneous subsystem Simultaneous subsystem
assuming independent systems assuming dependent systems
Coefficient Input outlay Input outlay Input outlay Input outlay Input outlay Input outlay
estimator Gross Rev. Total outlay Est. Gross Rev. Gross Rev. Total outlay Est. Gross Rev.
Endogenous
variables
Q .017 .019 .021 .021 .018 .021
0 .093 .029 .037 .043 .027 .038
.093 .030 .037 .044 .028 .039
2 .100 .106 .130 .136 .106 .132
H .464 .453 .432 .034 .032 .032
A . 299 .307 . 313 .021 .019 .019
W .048 .059 .070 .058 .057 .060
N .036 .072 117 .031 .032 .031
Column
average .144 .134 . 145 .049 .040 .047
- X
= 1 i i
* = - ———
x| = = Z]—
i

S6
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input outlay to total outlay generate somewhat closer esti-
mates than the other coefficient estimates under the same
dependence assumption.

Of the four variables predictgd by the simulated sys-
tem, Q, O, K, and ¢Q, only the predicted values of ¢Q are
consistently poor. Using an average deviation of five per-
cent as a maximum acceptable limit, predicted product price
is not predicted with sufficient accuracy in any case.
However, since product price is not a variable of primary
concern, no effort was made to reduce the variation.

Although net income is also calculated and employed
in each iteration of the simulation process, it has not
been included in table 6. The cumulative effects of the
deviation of the endogenous variables cause the predicted
value of net income to deviate widely from the actual
value. The individual deviations of predicted net income
are as much as 70 percent. The effects of social security
taxes will be evaluated using only the predictions from the

input outlay-total outlay coefficients.

Effects of Social Security Taxes

The impact of social security taxes on the endogenous
variables is estimated by setting the tax rates equal to
zero, both separately and simultaneously, and solving the
combined systems using the iteration process described

above. The effects of the taxes are determined by the
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difference between the predicted values with and without
the tax rates. Any differences that occur represent the
extent of the effect of the tax assessments.

Tables 7 through 13 contain the predicted changes in
the endogenous variables when the tax rates are set equal
to zero. Positive values indicate that social security tax
assessments have reduced the endogenous variables. Accord-
ingly, negative values indicate that the value of the endo-
genous variable has been greater'With the tax assessments.

A table for product price has not been included. 1In
the two sets of predictions only one year has any change in
product price. The results for that year indicated that
product price would have been greater by $.01 without the
payroll tax and without either tax. All other years indi-
cate no change in product price.

While the purpose of the simulation subsystem was to
estimate the effects of social security taxes on output,
product price, current operating inputs and capital stock,
tables have aléolbeen included for the variables endogenous
to the system estimated by TSLS.

The results indicate that agricultural output was af-
fected very little by the social security tax system.

Under the assumption of independent systems the results do
not indicate any change. The dependent systems approach
indicates that some reduction in output may have occurred

as a result of social security taxes. Without either tax
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Predicted change in output.
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Independent systems

Dependent systems

Year T £;=0  t;=t,=0  t=0 t1=0  tj=t,=0  t,=0
1955 0 0 0 -1 -1 -1
1956 -1 -1 0 0 -1 0
1957 0 0 0 0 0 0
1958 0 0 0 0 0 0
1959 0 0 0 0 0 0
1960 -1 -1 0 0 0 0
1961 0 0 0 0 0 0
1962 0 0 0 0 0 0
1963 0 0 0 1 1 0
1964 -1 -1 -1 1 1 0
1965 -1 -1 0 0 0 0
1966 0 0 0 1 1 0
1967 0 0 0 1 1 0
1968 -1 -1 -1 2 2 1
1969 0 0 0 1 2 0
1970 0 0 0 1 2 0
1971 0 0 0 1 2 1
1972 0 0 0 3 3 1
1973 1 0 0 4 3 0
0 0 -1 2 3 0

1974
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Table 8. Predicted change in use of current operating
inputs.
Independent systems Dependent systems
t1=0 t1=t>=0 t2=0 t1=0 ti1=ty=0  t5=0

1955 0 -3 0 -1 -1 0
1956 -1 -1 0 0 0 0
1957 -1 0 0 0 0 0
1958 0 0 1 0 0 0
1959 -1 : -1 0 1 1 0
1960 0 - 0 0 0 0 0
1961 -1. -1 0 0 0 -1
1962 -1 -1 0 1 1 0
1963 -1 -1 0 2 1 -1
1964 -1 -2 0 3 3 0
1965 -1 -2 -1 3 | 3 ;l
1966 -1 -2 -1 4 4 -1
1967 -1 -2 o - 6 7 1
1968 -1 -2 -1 8 11 2
1969 -1 -2 -1 , - 8 11 3
1970 : 0 -1 -1 10 13 3
1971 -1 -2 -1 6 11 5
1972 1 0 -2 13 15 1
1973 2 0 -4 16 14 -3

1974 2 0 -3 14 17 2
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Table 9. Predicted change in quantity of capital stock.

Independent systems Dependent systems
Year t1=0 t1=t2=0 t2=0 t1=0 t1=t2=0 t2=0
1955 0 0 0 -4 -6 -3
1956 -1 -1 1 -2 -3. -1
1957 -2 -1 1 0 1 1
1958 -2 -2 0 0 0 0
1959 -2 -2 0 1 1 0
1960 -2 -1 1 0 0 0
1961 -2 -2 | 0 1 0 -1
1962 -2 - -3 0 2 2 -1
1963 -3 -3 -1 4 3 -1
1964 -3 -3 0 7 7 -0
1965 -2 -3 -1 7 7 -1
1966 -3 -4 -2 10 9 -2
1967 -3 -4 -1 11 14 2
1968 -2 -3 -1 16 21 2
1969 -2 -3 -1 15 22 5
1970 -1 -3 -2 17 24 5
1971 -2 -3 -2 11 23 10
1972 1 -1 -4 22 26 2
1973 4 0 -6 27 23 -7

1974 4 1 -5 25 21 3
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Table 10. Predicted change in use of household labor.
Independent systems Dependent systems
Year tl=0 tl=t2=0 t2=0 tl=0 tl=t2=0 t2=0
1955 -3 -2 1 -18 -17 1
1956 -5 -5 1 -21 -20 o1
1957 -9 -9 0 -27 -26 0
1958 -12 -12 1 -29 -28 1
1959 -18 -17 0 -37 -36 i
1960 -23 -22 1 -46 -44 3
1961 -29 -28 1 -53 -50 3
1962 -36 -35 2 -63 -59 3
1963 -45 -43 2 -75 -71 4
1964 -55 -53 2 -86 -81 5
1965 -65 -63 3 -97 -89 7
1966 -79 ~-76 3 -117 -109 8
1967 -94 -90 4 -130 -120 10
1968 -109 -105 5 -143 -131 12
1969 -127 -122 5 -162 -150 13
1970 -147 -140 6 -178 -161 17
1971 -168 -161 8 -201 ~-184 19
1972 -193 -183 10 -224 —201 24
1973 -220 -210 10 -252 ~-228 25
1974 -250 -241 9 -275 -255 21




Table 11.

Predicted change in use of hired labor.
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Independent systems

Dependent systems

Year t1=0  t1=t,=0  t,=0 t1=0  t1=t,=0  t,=0
1955 8 8 0 7 7 0
1956 16 15 0 15 14 0
1957 24 24 0 23 22 -1
1958 34 34 0 31 30 -1
1959 47 47 0 43 42 -1
1960 62 61 -1 57 55 -2
1961 79 78 -1 72 70 -2
1962 99 98 -1 89 86 -3
1963 . 122 121 -1 110 106 -4
1964 149 148 -2 133 128 -5
1965 178 175 -2 157 151 -6
1966 213 210 -3 189 181 -8
1967 253 249 -4 222 211 -10
1968 296 291 -5 257 245 -12
1969 344 338 -6 295 280 -15
1970 397 389 -8 338 320 -18
1971 459 449 -9 386 364 =22
1972 527 513 -12 436 410 =27
1973 601 585 -14 494 462 -31
1974 682 665 -16 555 519 -36
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Table 12. Predicted change in total use of labor.

. Independent systems Dependent systems
Year t1=0 t1=t,=0 to=0 t1=0 t1=t,=0 toy=0
1955 5 5 0 -11 -10 1
1956 10 10 0 -7 -6 0
1957 - 16 16 0 -4 -4 0
1958 21 21 -0 3 3 1
1959 29 29 0 6 6 .0
1960 39 39 1 10 11 0
1961 50 50 0 19 20 1
1962 62 62 0 27 27 0
1963 77 77 0 35 35 1
1964 94 99 0 48 48 1
1965 102 102 0 61 62 1
1966 135 135 0 72 72 1
1967 159 159 0 92 92 1
1968 186 186 -1 114 113 -1
1969 217 216 -1 134 131 -2
1970 251 250 -1 160 158 -2
1971 290 288 -2 184 180 -4
1972 333 330 -2 213 210 -3
1973 381 376 -4 241 234 -6
1974 432 424 -8 280 265 -15




Table 13.

Predicted change in farm wage rate.
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Independent systems

Dependent systems

Year t1=0 t1=ty=0  t,=0 =0 t1=t,=0 t,=0
1955 .03 .03 0 .04 .04 0
1956 .02 .02 0 .03 .03 0
1957 .02 .02 0 .03 .03 0
1958 .01 .01 0 .01 .01 0
1959 .01 .01 0 .02 .02 0
1960 .00 .00 0 .01 .01 -.01
1961 -.01 -.01 0 -.01 -.01 0
1962 -.04 -.04 0 -.02 -.02 0
1963 -.04 -.04 0 -.03 -.03 0
1964 -.07 -.07 0 -.05 -.05 0
1965 -.09 -.09 0 -.08 -.08 0
1966 -.10 -.10 0 -.09 -.09 0
1967 -.15 -.14 0 -.13 -.13 0
1968 -.19 -.19 0 -.17 -.17 0
1969 -.23 -.23 0 -.21 -.21 0
1970 -.29 -.29 0 -.27 -.26 0
1971 -.33 -.33 .01 -.30 -.29 .01
1972 -.38 -.39 .01 -.37 -.36 .01
1973 -.46 -.45 .01 -.42 -.41 .01
1974 -.54 -.53 .02 -.49 -.46 .03
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aggregate real output would have been approximately.S.S
milliQn real dollars greater. This, howeyer, is only .02
percent of total output.

The predictions about the effects of social security
taxes on the use of current operating inputs show greater
change than for output. The results from the independent
system indicate that if taxes have had any effect it has
been to increase the use of current operating inputs.

The dependent éssumption system indicates that current
operating inputs would have been employed inlgreater quan-
tity had the taxes not been asssessed. The aggregate ef-
fect in 1974 was estimated to have been about 48 million
real dollars less input employed. This is approximately
.2 percent of the total quantity actually employed. Ac-
cording to the results the employees tax assessment has
had a greater effect on the use of current operating in-
puts than the self-employment tax.

The predicted change in the quantity of capital also
varies according.to system. The independent assumption
system yields predictions that, without either tax, slight-
ly less capital stock would have been available for use
during'the middle portion of the study period. In the
later years the effects of the taxes apparently cancelled
out with the quantity of capital stock being the same with

or without the taxes.
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Under the dependent assumption quéntity of capital
stock is less with the taxes than without them. Without
either tax approximately 60 million real dollars of addi-
tional capital stock would have been available for usé in
1974. 1If only the self-employment tax had been asscssed
the quantity of capital stock would have been greater by 71
million real dollars. This is approximately .2 percent of
total capital stock in 1974. |

Tables 10, 11, and 12 contain the predicted changes in
the labor variables. While the values differ between as-
sumptions, they tend to be consistent in magnitude. With-
out the taxes the use of household labor would have been
less, use of hired labor more, and total labor employed
would have been greater.

The aggregate labor effect in 1974 of the taxes was
predicted to be a reduction in labor employed of approxi-
mately 75 million days of labor assuming ten hour work
days. This is based on the dependent assumption. This
prediction reflects a 14 percent increase over the quantity
actually employed.

.Prediéted wage changes are contained in table 13.
Accordihg to these results, social security taxes have
caused farm wages to increase. By 1974 wage rates with the
taxes are predicted to have been 34 percent higher than if

the taxes had not been assessed.
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CHAPTER V. CONCLUSIONS AND IMPLICATIONS

Conclusions

The manner in which social security taxes enter the
system makes it impossible to test statistically the
validity of the hypotheses pertaining to ty and t,. How-
ever, certain inferences may be made concerning the direc-

tion of the effects of these taxes.

Simultaneous System

From the results_of the labor market analysis it can
be inferred that increases in the employee's tax rate for
social security have increased the use of farm-household
labor. Increases in the self-employment tax rate have re-
duced the quantity of farm-household labor employed by the‘
farm-firm.

Since the elasticity of farm-household labor with res-
pect to fhe employee's tax rate is absolutely greater than
the elasticity with respect to the self-employment tax rate
the effect of simultaneous increases of the same relative
magnitude in both tax rates is an increase in the use of
farm-household 1labor.

Increases in the employee's tax rate have reduced both
the quantity demanded and quantity supplied of hired labor

in the farm sector.
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The statistical results do not indicate that public
assistance payments are a significant factor in explaining
the supply of hired labor. However, the statistical inef-
ficiency associated with the analysis obscures the true
significance of this variable. Further analysis of public
assistance of a less aggregate nature should help to

evaluate this hypothesis.

Simulation System

The simulated portion of the analysis indicates that
social security taxes may have. reduced the use of current
operating inputs and the quantity of capital stock availa-
ble for use. However, these conclusions are very tenta-
tive. The deviations associated with tax elimination in
the simulation are small. None of the predicted effects
deviate by as much as the average deviation associated with
prediction of the actual values. Without additional infor-
mation to the contrary, it is possible that the results ob-
tained here are caused by other exogenous factors.

According to the results obtained here agricultural
output has not been affected by social security taxes. It
should also be noted that since technology was not held
constant in the simulation analysis the apparent lack of
significant variation in output, current operating inputs
and capital stock may also be the result of technological

change.
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The results of the simulation with respect to farm-
household and hired labor are consistent with the conclu-
sions drawn from the estimated simultaneous equation sys-
tem. Social security taxes have increased the quantity of
farm-household labor employed per farm while reducing the
guantity of hired labor employed.
The combined effects of the taxes on the total quan-
tity of labor employed per farm have been a reduction in

the amount employed.

Elasticities

The elasticities of the labor variables with respect
to social security tax rates are small. However, the abso-
lute size of the tax rates affects the size of the elasti-
cities and the tax rates have been relatively small. Con-
sequently, small incremental increases in the tax rates can
have considerable impact on labor in the farm sector. For
example, an increase in tl from 5 percent to 6 percent
represents an increase of 20 percent in the tax rate which
is equivalent to multiplying the effect of a 1 percent in-
crease in ty by 20.

During the years covered by this analysis, the average
annual increase in the employee's tax rate was six percent.
Using mean values and the elasticities estimated under the
dependent assumption the average yearly effects can be de-

rived. Over the study period the supply of hired labor to
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the farm sector was reduced by an average .014 percent per
year by increases in the employee's tax rate. At the same
time the average yearly reduction in the demand for hired
labor associated with the average yearly increase in the
employee's tax rate was .7 percent. The effect on farm-
household of the average increase in tl was a .29 percent
incrcase in quantity cemployed.

These figures lead to two observations. The increase
in quantity employed of farm-household labor associated
with the increase in the employee's tax rate is less than
the reduction in the use of hired labor. 1In addition, the
reduction in the demand for hired labor associated with
increases in ty is greater than the associated reduction
in the supply of hired labor. Consequently, increases in
tl may be associated with the relatively high unemployment

in rural areas, ceteris paribus.

The elasticities for hired labor demand and farm-
household employment with respect to the self-employment
tax rate indicate directional effects opposite the elasti-
cities for tl. In addition, the self-employment tax rate
has increased at an average rate of 5.5 percent. With the
lower average increase in t, and the smaller elasticities
associated with t, the effects of ts dampen the effects as-
sociated with increases in t) .

The farm wage elasticities allow comparisons relevant

to the social security tax rate elasticities generated in
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this analysis. The farm‘wage elasticities for the supply
and demand for hired labor are consistent with some of the
earlier estimates of these elasticities. The work of Ham-
monds, et al., included a series of estimates of the supply
clasticity that ranged in value from .135 to .386 [p. 21].
Thelr estimate for the most recent set of years was .245.
Comparison with the results of the analysis here indicates
little variation in the estimates.

Schuh and Tyrchniewicz obtained a supply elasticity
of .649 [p. 779]. However, Schuh obtained an estimate of

.25 in earlier work. The elasticity of demand for hired

labor with respect to farm wages obtained is somewhat

larger than tﬁose obtained in the earlier studies. Schuh's
estimates of the mean ranged from -.12 to -.31. .Schuh and
Tyrchniewicz generated a single estimate of -.261. Schuh's

estimates were based on data covering the period 1929-1957.
Schuh and Tyrchuiewicz used data for the years 1929-1961.
Both of these estimates appear to be consistent with the
work done by Hammonds, et al. However, Hammonds' estimates
for more recent time periods are considerably larger. For
the years 1941-1969 his estimate is -.854.

While the estimates in the present study are larger
than any of the previous estimates of the demand elasticity
at the mean the present mean estimates are less than Ham-

monds' estimate for 1969.
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Further analysis of the previous studies indicates
that use of data for the years prior to 1932 generate a
downward bias on the supply elasticities for hired labor.
This 1is most obvious in Hammonds' work. Using data for the
years 1931-1959, Hammonds estimates the short-run supply
elasticity to be -.335. Tor the ycars 1932-1960 the esti-
mate 1s -.515. Addition of the year 1960 may have had an
effect. However, the estimate derived by Schuh and Tyrch-
niewicz is based on data for the years 1929-1961. Conse-
quently, it appears that the data from the earlier years
tends to have greater influence than data from the later
years. In addition, structural changes have occurred since
1955 in the farm sector that have had considerable impact
on hired labor. The use of data prior to this time will
tend to reduce the statistical impact of the later data.

Given the effects of using data from different time
periods, the elasticity estimates obtained in the present
analysis with respect to farm wages are consistent with
the earlier results and this provides an indication of
the accuracy of the elasticities for the tax rates. Since
statistical testing is not possible and no other estimates
are available, the comparison of wage elasticities 1is the
only indicator available for evaluating the reliability of
the tax rate elasticities.

The results of the simultaneous equation analysis also

indicate that future analysis of the social security tax
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rate elasticities need not be based on systems that ex-
plicitly include the social security tax rate variables.
The elasticities can also be derived by inserting the tax
rates after the parameters of the system have been esti-
mated. The results from this approach were presented in
table 5. Comparison of these estimates with the elastici-
ties obtained from the dependent system indicates that
while relative differences are large for the tax rate
elasticities in some cases, the absolute deviations are
small. The same conclusions about the effects of social
security tax rates can be drawn from.the without tax sys-

tem as from the with tax systems.

Weaknesses of the Analysis

The results obtained here are considered very tenta-
tive. First, the nonlinear manner in which the tax
variables enter the model preclude statistical evaluatidn
of their effects. Secondly, the data employed do not ade-
quately measure the variables as defined. 1In addition to
the problems in measuring wealth and capital stock, the
labor variable may have been approximated speciously. The
data for thisvvariableaxfzan estimate of the total time re-
quired to produce the output of the farm sector. The
actual amount of labor employed may have been more or less

than the estimates.
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A third problem which may exist pertains to the simu-
lation analysis. While the total labor variable is pre-
dicted to have been 14 percent greater without taxeé none
of the other variables (other than farm wages) deviated by
as much as 1 percent. Consequently, this method of simu-
lation may be insensitive to changes in the varidbles,
particularly labor.

In addition there are problems inherent in any analy-
sis that requires simplifications. Many factors are in-
volved in the growth of the farm sector. However, inclu-
sion of all possible variables i1s not possible. Conse-

quently, some specification error exists in the analysis.

Implications

Previous research on the topic of social security
taxes generated conclusions which, in some cases, are con-
sistent with the conclusions of the present study. Con-
sideration of both consistent and inconsistent conclusions
leads to implications about current knowledge of the ef-

fects of social security taxes and about future research.

Comparison of Present and Past Research

While the most significant conclusions of the current
study concern labor, only Brittain gives this area exten-
sive consideration. Brittain downplays the allocative ef-

fects of the taxes on labor because of what he calls
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rigidity and immobility in'the labor market [p. 48]. How-
ever, 1t is precisely these factors that are likely to be
important in maintaining the higher unemployment in rural
areas that is implied by the estimated effects of social
security taxes in the present analysis.

If the effects of public assistance are significant,
then the effects of social security taxes are likely to be
greater because of the reduced rate of migration from rural
to urban labor markets caused by public assistance.

Brittain also concludes that. labor bears the full
cost.of the employee's tax through reduced wages and higher
prices [p. 61]. While the present analysis assumes that
employer and employee share the tax burden equally, the
simulation results_for the farm wage rate imply that the
farm wage rate increased much more rapidly with the taxes
than without the taxes. This implies that the employer in
the farm sector may bear part of the tax burden.

Analysis of the effects of social security taxes on
the level of capital stock tends to support Brittain's con-
clusion that labor-saving capital'investment is not in-
duced by social security taxes. Brittain's conclusion is
based on the result that nonfarm employees bear the full
cost of the employee's tax [p. 238-9]. The same reasoning
cannot be used to justify the results of the present analy-
.sis. The equal shares assumption about the bearing of the

tax burden implies that investment in labor-saving capital
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will occur as the tax rates increase. On the other hand
the complementary relationship amdng the variables implied
by the functional form of the production function should
result in greater capital stock Without the taxes. The as-
sumption of a constant supply of land may also constrain
the pfedicted guantity of capital stock.

It is not known if these assumptions, in some combina-
tion, cause the small deviation of predicted capital stock
without taxes from the actual values with taxeé or if
social security taxes have not affected capital stock
levels.

Walker's results indicate that social insurance re-
duced investment in the farm sector. However, his analy-
sis included all major social insurance programs ‘@ad con-
sidered both taxes and benefits. Therefore, Walker's
study does little to clarify the question of the effects
of social security taxes on levels of capital stock.

Feldstein's results indicate that net private saving
has been reduced significantly by social security taxes.
Agreement of his results with those of the present study
requires varying levels of capital stock as the tax rates
are set equal to zero. Agreement could alsoc be shown
through variations in the equity variable, E, as the tax
rates increase.

Neither‘of the implicafions of Feldstein's work can

be substantiated by the present study. The first result
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has been discussed above and no attempt was made 1n the
present analysis to analyze the second result.

While the conclusions of both Walker and Feldstein may
be correct, the present study does not obtain the same con-
clusions. Consequently, while the level of capital stock
in the farm sector has not been predicted to have been in-
fluenced by social security taxes in the present study,
further analysis would be required to evaluate this aspect
of the effects of social security taxes.

The study by Deran is interesting in that it employs
several measures to show the costs of social security in
both high and low wage industries. The measures were
ratios of the employer's portion of the employee's tax
assessment to total wages, to value addéd, and to value
of shipments, respectively. These measures succinctly
show how social security taxes are relatively more impor-
tant to the low wage labor~intensive industries.

Deran also attempted to measure the allocative effect
of the employer's tax assessment on wages and salaries.
This portion of her analysis is suspect. First, while the
data are correct the implications are misleading. Any
analysis of the effects of social security taxes on the
farm sector must include the self-employment tax because
over the period 1955-1974 hired labor made up only 36 per-—
cent of total labor employed on the average. Deran's data

were for the year 1963.
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Second, Deran's method of determining the allocative
effect of the tax payment in terms of output is based on
two assumptions. She assumed that product prices were
raised when social secufity taxes increased and that the
prbduct price elasticity was approximately one [p. 15].
Neither assumption approximates the realities of the farm
sector.

Using these assumptions Deran estimates the overpro-
duction associated with her derived eétimates of undertaxa-
tion in agriculture. Using a theoretical neutral tax .
structure as a reference point, she estimated that the
actual tax structure resulted in overproduction in agricul-
tural output in the amount of $117 million [p. 16]. The
present study indicates that even without either tax, out-
put would not have varied from actual production.

In general, the conclusions indicate that the use of
labor, particularly hired labor, has been affected by
social security_taxes. However, variations in the use of
other inputs are not as strongly associated with changes in
the tax rates. Because of the contradictory results of the
various studies, including the present analysis, none may
be considered definitive with respect to the issues ad-

dressed in this thesis.
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Future Research

The ways in which social security influences indivi-
dual decision makers across the farm sector are not nearly
as simplistic as represented in this study. The self-
employment tax is likely to be much more important to the
small farm operator than to the large farm operator. In
addition, social security benefits may be a variable in
the decision making process, particularly for the farm
operator near retirement ége. Nor is social security the
only variable influencing decisions. Production controls,
investment tax credits, and other such variables may be
more important than social security taxes and benefits.

If more accurate parameter estimation is desired, then
efforts should be directed toward the collection of primary
data. This would allow grouping of observations by income
level and enhance estimation of the effects of the self-
employment tax. Of primary concern here is the low income
farm-household because it is these households which are most
severely constrained by the tax.

While the self-employment tax may hasten the movement
of young small farm operators out of agriculture, social
security benefits may retard movement by the older farm
operators. Analysis of these effects may provide addi-
tional information about the rate of decline in farm

numbers.
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Further analysis of the effects of social security on
capital investment Qill require primary data. Because of
the variety of forms that investment and disinvestment may
take, a considerable amount of data may be required.

Any effects that social security might have on capital
investment are likely to surface as a reduced rate of in-
vestment or as disinvestment for the low income opcrator.
On the other hand, high income operators may be induced fo
increasé investment in labor-saving capital.

If social security taxes have affected capital stock
levels, it is possible that the use of aggregate data al-
lows these effects té offset each other. In any case, the
potential returns to any future research on social security
should be critically evaluated With the potential returns
associated with research on the effects of other institu-

tional constraints.
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FIRST STAGE REGRESSION EQUATIONS
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Table Al. First stage regression equations assuming inde-
pendent subsystems.

wh o= =2.0160 + 11.76(1~t;) + .006449PA - .00023615w"
(.282) (.501) (3.52) *** (.101)
- .0000059031E - 8.0385(1l-t,) + 0308698 + .00002272NT
(.857) (.471) (.616) (.765)
~ .720590% + .49266% + .010372¢0 - .00064027ng
(1.47) (1.07) (.038) (2.12) *
F o= 100.42%%* RZ = .993
N = 7219.7 - 15474.0(1-t;) - 3.5995PA - 3.6451w"

(1.06) (.710) (2.11) * (1.68)

.0066431E + 8793.3(1-t,) + 6.3093¢% + .0049746NI
(1.05) (.554) (.135) (.180)

+

+

94.79669 + 134.38% - 386.19¢00 + 1.1694n,
(.208) (.313) (1.54) (4.17)%*x

F = 29.86%** R™ = .976
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Table A2. First stage regression equations assuming de-

pendent subsystems.

NI

3269.4 - 11083.0(1-t;) - 2.373P.A. - 3.2028w"

(.564) (.588) (1.06) (1.76)

10.383P + .004413GE + 8013.8(1-t,) *+ 44.7604% + 2.7556R
(1.22) (.825) (.582) (1.31) (2.26)*

25.912x - 239.21¢° + .95634N,
(1.03) (1.23) (6.00) ***

F = 48.07%** R™-= .985

2.5036 - 10.875(l—tl) + .0025401P.A. + .OOllS3le

(.323) (.431) (.848) (.474)
.027038P - .00000031029E + 8.8454(1-t,) + .015266¢%
(2.37) ** (.043) (.480) (3.33) **
.0025386R + .91444y + .27664¢° - .00021378N,
(1.56) (2.72) ** (1.06) (1.02)
F o= 18.27%** RZ = .962

53479.0 - l92070.0(l—tl) + 6.8769P.A. + 28.305wN
(.340) (.375) (.113) (.573)

240.01P + .18653E + 126410(l—t2) + 2949.9¢R + 24.694R
(1.04) (1.28) (.338) (3.18) ** (.747)

473.27x + 3568.1¢° - 11.123N,
(.069) (.674) (2.61) **

F = 14.4285%%% R* = .952
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Table A2 (continued)

W = 2.8547 - 7.2248(1-t;) + .0016944P.A. + .0010169w™
(.461) (.358) (.708) (.523)
+ .028057P + .0000055368E + 5.3828(1-t,) - .055831 6~
(3.07) ** (.968) (.365) (1.53)
~ .0028963R - .37386% - .1104¢° - L00075903N
(2.22)* (1.39) (.529) (4.52) %**

F =162.6183%%* R™ = .996
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Table A3. First stage regression equations exluding
social security tax rates.

w' = 1.0278 + .0024297P.A. + .00068574w" + .025444P
(3.75)**%  (2.11)* (.450) (5.08) **x
+ .0000037261E - .045249¢6% — .0027074R - .32858Y
(1.54) (2.27)** (2.67) ** (1.53)
- .098704¢% - .0007453n,
(.57) (5.15) ***
F o= 244.34%%% R? = .995
o2 = .54861 + .0036996P.A. + .00049848w" - .031774P
(1.58) (2.55) (.259) (5.02) ***
- .0000030399E + .16928¢% + .0027308R + .98267y
(.993) - (6.72)*** ~ (2.13)*%  (3.64)%**
+ .27362¢° - .00018109N,
(1.25) (.990)
F = 26.8721%%* R? = .960
N = 205.9 - 1.2623P.A. - 3.6596w" - 14.129P + .0016372E
(.793) (1.19) (2.54)%%  (2.98)** (.714)

+ 60.767¢% + 3.0756R + 328.56y - 214.51¢° + .97329Ng
(3.22)%%%  (3.20)*** (1.62) (1.31) (7.10) ***

F = 70.35%*% R™ = .984
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Table A3 (continued)

NI = 12960.0 + 25.24P.A. + 23.012w - 291.49P + .13848E

(1.86) * (.862) (.593) (2.29) %%  (2.25) %%
+ 3215.76% + 31.784R + 729.10y + 4342.46° - 11.033N,
(6.34) ***  (1.23) (.134) (.985) (3.00) **

F o= 21.54%%% R% = .951
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PRODUCTION FUNCTION COEFFICIENTS FOR
SIMULATION ANALYSIS
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Table Bl. Production function coefficients estimated by
ratio of input outlay to total outlay.

Year - Bo B1 B2 B3 Bg
1955 2.9091 .3774 .4412 .0906 .0907
1956 2.7149 .3449 .4203 .1478 .0870
1957 2.5770 .3080 . .4183 .1924 .0813
1958 2.6606 .2864 .4356 .1948 .0832
1959 2.8134 .2935 .4683 .1501 .0881
1960 2.9086 .2827 .4538 .1707 .0928
1961 3.0715 .2718 .4624 1672 .0986
1962 3.1083 .2551 .4760 .1680 .1009
1963 3.2237 .2495 .4788 .1658 .1059.
1964 3.3038 .2470 .4785 .1635 .1110
1965 3.5049 .2247 .4870 L1712 L1171
1966 3.4586 - .2128 .5021 .1686 .1165
1967 3.5099 .2139 .5017 .1703  .1141
1968 | 3.5790 .2160 .4964 .1674 .1202
1969 3.4941 - .2049 L4777 .2021 .1153
1970 3.6967 .2050 .4976 L1773 .1202
1971 3.7400  .1929 .5186 .1724 .1160
1972 4.0419 .1895 .5077 .1656 ~ .1372
1973 4.2087 .1658 .5253 .1588 .1501

1974 3.9400 .1677 .5194 .1637 .1492
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Table B2. Production function coefficients estimated by
ratio of input outlay to gross revenue.

Year Bo B1 B2 B3 B4
1955 6.5938 .3381 .3952 .0812 .0813
1956 4.2332 . 3257 .3969 .1396 .0821
1957 3.0792 . 3012 . 4091 .1882 .0795
1958 4.3874 .2687 . 4088 .1828 .0781
1959  4.1579 2794 .4457 .1429  .0838
1960 4.6233 . 2666 L4280 .1610 .0875
1961 5.7015 .2512 4273 . 1545 .0911
1962 6.1569 .2338 . 4363 .1540 .0925
1963 6.2113 .2296 . 4406 .1525 .0975
1964 5.5851 .2313 .4480 .1530 1039
1965 10.1161 .1958 .4245 1493 .1020
1966 11.1715 .1827 .4313 .1448 .1001
1967 7.5880  .1942 . 4555 .1546 .1036
1968 7.9594 .1954 .4890 .1514 .1088
1969 6.7884 .1888 . 4402 .1862 .1062
1970 8.3229 .1853 . 4497 .1602 .1086
1971  5.6257 .1836 .4937 1641 .1104
1972 14.0022 .1617 . 4330 .1412 .1170
1973  35.9641 .1237 .3919 .1185 .1119

1974 13.7782 .1428 .4422 .1394 .1270
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Table B3. Production function coefficients estimated by
ratio of input outlay to total outlay using
predicted values for endogenous variables.

Year B0 81 B2 83 B4

1955 6.4793 .3384 .3962 .0818 .0817
1956 4.0718 .3262 4004 .1401 .0825
1957 3.1274 .3006 .4097 .1867 .0791
1958 4.3557 .2687 .4097 .1828 .0781
1959 4.1238 .2794 . 4465 .1430 . 0839
1960 - 4.6905 .2656 .4275 .1608 .0873
1961 5.6881 .2519 . 4277 .1539 .0910
1962 6.0738 .2326 .4399 .1534 .0921
1963 6.0638 .2299 . 4420 .1533 .0978
1964 5.5019 .2307 .4501 .1532 .1039
1965 9.8941 .1958 . 4620 .1500 .1022
1966 11.1637 .1837 .4304 .1448 .1003
1967 7.5880 .1942 .4555 .1546 .1036
1968 7.8848 .1961 .4489 .1518 .1089
1969 6.7430 .1887 .4408 .1864 .1064
1970 8.0690 .1864 .4510 .1610 .1092
1971 5.5881 .1841 .4934 .1644 .1108
1972 13.8446 .1621 . 4327 .1417 .1179
1973 37.2841 .1234 .3891 .1179 .1116

1974 13.6005 .1431 .4426 .1397 . .1276




APPENDIX C

ESTIMATED VALUES BASED ON
SIMULATION ANALYSIS



1952
1953
1364
1955
1955
1967
19619
1969
19719
1971
1972
1973

1974

" TABLE 1.1 ESTIMATEO VALUSS BASED ON PRODUCTION COSFFICIENTS DETERMINID BY

INPUT-OUTLAY / GROSS-REVENUZ, *

CUANTITY OF :
CURRENT QUANTITY OF

QUANTITY OF OPERATING CAPITAL BROOUCT " FARNM WAGE HIRED ~ HOUSEHOLD  TOTAL
ouTeuT INPUTS STACK PRICE INDEX RATE LABOR LA3OR LA30R
(REAL 2 (ZEAL %) REAL 3) (INDZX NO.) (REAL 3) (HRS) (H2S) (HRS)

7656 2693 10170 .99 1.06 705 2535 3291
7905 2309 10533 . 1.00 T o1.01 rer T 2522 3249

8294 2793 109323 1.02 .95 704 2u73 217
8792 3283 10333 .99 .89 754 2420 3174
92a7 3717 T aes72 T 1.60 7 T T1.10 77 T786 T 2330 0 3146
9314 3931 10935 1.93 1.65 310 2336 3117
10592 4060 1101 1.03 1.08 832 2246 3078
11225 #5143 11295 T t.01 T 7T 1.1 ‘856 2137 ) 3343
12021 4355 11498 1.63 1.14 880 2131 3011
12742 5253 12333 1,05 1.21 893 2079 2978
13452 5225 T Taas2r TTUTTTT T 1466 T T T 1423 7T 916 T T 2032 77T 2946
16249 . 5385 124381 1.03 1.33 917 1937 2905
14210 6112 12433 1.11 1.30 TN 1959 2364
15712 " 8653 T 1364 7T 1,10 7 777 1,32 "7 8% 7T 11923 ©T 7 2319
16415 6390 13843 1.10 1.26 376 1393 2770
16913 7169 13230 1.14 1,33 862 1873 2735
174633 7062 To13216 77T 771418 T 1,39 0 TTess 7T 1839 7 2704
13043 7323 12332 1413 1.38 872 1842 2674
18713 7429 12906 .95 1.26 386 1750 2637
18993 T oBuks 16101 T T T .95 T 7T 1,33 0 Tass T TTares T T 2630

* QASED ON SIMULTANEOUS LA3OR SYSTEY INCLUOING ACTUAL WALUES OF WNET INUOML AND PROOUCT PRICE AS
SXPLANATORY VARTABLES) T1 AND T2 ARE SET EQUAL T ASPSOPRIATE TAX RLTES,

NET IMCOME
(REAL 3)

7354
72138
7823
3832

2445

CET



1955
1956
1957
1368
1959
1350
13561
1962

1367

1969
1969
1970
1971
1372
1973

1974

TASLE 1.2

QUANTITY OF

oureuyr
(REAL %)
7665

7961

9963
10612
11325
12023
127656
13293
14166
1L0911
15700
16623
16893
17489
17885
18320

18787

ESTIMATED VALUES BASED ON PRCDUCTICN COEFFICIENTS OETERMINED 8Y

INPUT-0UTLAY / TOTAL-OUTLAY. *

QUANTITY OF
CURRENT
OPERAT ING
INPUTS
(ELAL F)
3053
3219
3442
X701
4175
4285
Lu 87
4926
5277
5731

5741

. 6LJ6

6736

7293

7515

7720

76813

7933

7861

8793

QUANTITY OF

CaAPITAL PRCOUCT
STOCK PRICE IN
(RZAL 3) (INOEX N
11530 .97
12940 .93
12557 .92
11705 A
11973 .95
122306 .99
12171 1.01
12438 1.01
12678 1.63
134462 1.03

12935 - 1.10
13631 1.09
13773 1.11
14957 - T 1.11
15139 1.19
14525 1.16
14378 - 1.15
13910 1.22
135656 1.18

16726 o 1.0356

* 3ASEO ON SIMULTANEOUS LAR0R SYSTEM INCLUDING ACTUAL

EXPLANATORY VARIARLES?

FARM WAGE

JEX RATE
0.) (PEAL %)
1.47
1.02
T
<90

1.10

YALUES OF NEY

HIRED
LABOR
(HRS)
705
729
749

761

796

8483

874

942

948

940

937 "’

923

915

926

HONSEHOLD

LABOR
{HRS)

2530
2512
2459

2409

1939
1902
1869
1849
1305
1791

1749

1698

ToTaAL
LABOR
(HRS)
3237
22462
3238
3170
31 44
3117
3032
398t

3020

2947 -

2963
2924
2830
23u¢
2792
2764
2732
2721
2704

2538

INCOME AND PRODUCT PRICE AS

T1 AND T2 ARE SET £QUAL TO APPROPRIATE TAX RATES.

NET INCOME
(REAL )

1797
1663
562

833

3872

€€l



195%
1957
1351
1359
19519
1951
1952
1963
1954
1365
1966
1257
19613
1969
1979
1971
1972
1973

1974

TABLE 1.3

QUANTITY OF
ouTEYT
(RELL §)
1762
80CH
BL LY
3895
94c3
10029
10764
11427
12124
12856
13594
14463
15663
15872
16564
17068
17573
13174
188374

19140

QUANTITY OF
CUIRENT
OPERAT ING
T™MOUTS
(REAL %)

3139
324¢€
Juel
3741

4215

6617
6337
7444
7617
7836
7712
807t
8075

91 9%

OQUANTITY OF

CAPITAL

STOCK
(RIAL

11955
12113
12522

11403

“119786

12383
12315
12529
12593
13615
13348
14107
13941
15235
15295
14771
14464
14196
14058

17525

?)

INPUT-0UTLAY / GROSS-REVENUE

SROOUCT

PRICZ INDEX
(INOZX NOG)

%5

«93

.91

.92

FARM WAGE HIRED
QATE

(REAL $)

LABOR
(HRS)

708
732
753

767

919
L5

969

982

983
979
989

1600

ESTIMATZ0 VALUES 3ASEQ ON PROQUCTION COSFFICIENTS ODETERMINED 8Y
USING ESTIMATED VARIABLES. *

HOUSEHOLD

LABOR

(HRS)
2572
2508
2456
2402
2340
2285
2222
2162
2104
2347
1995
1944
1912
1871
1837
1810
1771
1726
1670

1625

TOTAL
LABOR
(HRS)
7241
3241
3229
3169
314y
3118
3092
5352
1923
2992
2964
2927
2892
2856
2316
2791
2772
27532

2732

2739

* DASEQ ON SIMULTANEQUS LARQOR SYSTEM INCLUDING ACTULL VALUES OF NET INCOME AND PROOUCT PRICE AS

EXOLANATORY VARIAZLESS

TL AND T2 ARE SET EQUAL TO APPQOPRIATE TAX RATES,

NET INCOME
(REAL 3)

851

1258
1131
1515

1331

PET



" TABLE 2.1 " ESTIMATEO VALUES 3ASEQ ON PRINUSCTION COSFFICIENTS DETERMINED BY
INPUT-0UTLAY 7/ GROSS-REVENUE. *

QUANTITY OF

o CURRENT QUANTLITY OF ) ) o )
QUANTITY O0F OPERATING  BAPITAL PRODUCT FARM WAGE HIRED HOUSEHOL?  TOTAL
YEAR OUTFYT INPUTS STOCK PRICE INDEX RATE LA20R LABOR LARDR NET INCOME
(REAL $) tesaL ¢ (REAL %) CINOEX NO.)  (REAL ) {HRS) {HRS) (HRS) (REAL 3)
1955 7653 2501 10157 .99 1.09 713 2583 3296 2283
1955 7904 2802 18512 n 1.0~ 7 1.03 Torwr T 77T 2s17 7T 3288 T 2165
1957 8292 2985 19391 1.02 .97 767 2464 3231 2193
1953 8789 3272 10243 .99 .90 786 2408 3194 1934
1959 92493 3599 T ot0s19 0 T T T 1,02 T d.t0 B30 - 234 317 232%
1959 9903 3305 10864 1.04 1.65 870 2235 3155 2877
1961 10584 u024 10926 1.04 1.06 acs 2219 3126 3079
1962 11315 R S 11291~ T 777 1,02 T 77T 1.1 T o950 "7 7T 2153 ’ 31¢c4 2867
1953 12009 4302 11369 1.04 1.10 997 2089 3035 3304
1954 12726 5485 12164 1.07 1.15 1662 2028 3076 3923
1965 134633 5143 T o11e83 0 T 7T 1,08 T 1416 7777 1085 7 0 T 1974 ’ 3356 4611
1965 14227 . 5768 12274 1.04 1.22 1122 1913 3036 %093
1957 14883 5992 12252 1.13 1.16 1143 1472 - 3920 5913
19649 15677 6493 713219 T T 1413 ° 7 .te TTa181 7777 1821 3303 6324
1969 16375 5712 13434 1413 1.04 1207 1776 2934 6455
1371 16865 6354 12895 1.13 1.05 1245 . 1737 2983 3016
1971 T 173e1 T T 533% 12794 7T 1,22 T T L1.07 0 T TT1367 77T 1882 7077 2990 0 T 8545
1972 17959 " 70us 123456 1.17 1.00 1278 1623 2301 8713
1973 18652 7145 12413 .93 .91 1664 1545 3010 4732
1974 T 18923 T 8104 "7 15415 T .93 T T T T «385 1672 777777 1482 T 3055 ° 3531

* 3ASE0 ON SIMULTANEOUS LAAOF SYSTEM INCLUOING ACTUAL VALUZS OF NET INCOME AND PRODUCT PRIGE AS
CXPLANATORY VARIABLESS Y1 = 0 WHILE T2 IS SZT EQUAL TO THZ APFROFRIATE TAX RATE.

SET



YEA®

1955
1956
1957

1958

1961
1962
1963
1964
1965
1964
1967
1953
1359
1970
1971
1972
1973

1974

18787

TAQLE 2.2

QUANTITY OF
OUTFUT
(REAL #)
7665
7950
a3a3
8837
9354
9962
10612
11325
12020
12765
13393
14165
14911
15699
16423
16893
17488
17885

18321

QUANTITY OF

L

CURRINT QUANTITY OF
OPERATING  CAPITAL PROOUCT FARM WAGE"
INOYTS STOCK PRICZ INNZX RATE
(ezaL 9 (REAL $) (INOTX NO.) (REAL $)
3053 11533 <97 1.10
3209 12039 o .93 1,04
3uu1 12555 .92 +98
37901 11703 «94 .91
w174 11871 T T e T 11
4286 12232 .99 1.65
w485 12159 1.01 1.06
4925 T12e3s T T1.01 7 1.09
5269 12475 1.03 1.09
5723 13439 1.04 1.13
5740 12993 T 7140 1.11
6405 13628 1.09 1.19
6735 13770 1.11 1.13
7297 TT1w955 T T T 10110 07T T 0
7515 15093 1.19 1.00
7720 14524 1.16 1.00
7682 T 16376 T T T T a5 07T 1.02
7939 13911 1.22 .93
7463 13650 1.18 .79
8795 16730 T 1.08 I 41

HIRED ~

LABOR
(HRS)

714

745

773
795
Bu3
886
az7
973

1623
1673
T1120
1161
1193

71233

1L 64
1556

1671

ESTIMATED VALUES RASEO ON PRODUCTION COEFFICIENTS OETERMINEO BY
INFUT-OUTLAY / TOTAL~OQUTLAY.

“HOUSEHOLD

LABOR
(HRS)

2577
T 2537
2450
2396
2329
2279

2204

2139

1793

2072
2007
1955
1397

1845

1762

1702

T 1637

T T 1uus

1538

1529

" toraL
LABOR
{HRS)

3292
3252
3224
3191
T 3173
2156
3132
3112
3097
3081
3075
3659
3939
3925
3009
3015
3922
3054
3385

312¢

* QASED ON SIMULTANSOUS LABOR SYSTEM INCLUOING ACTHAL VALUES OF NET INCOME ANO PROAUCT PRICE AS

EXPLANATORY VARIABLES] T1

= 3 WHILE T2 IS SET €CUAL

T0 THE APPSOPRIATEC TAX RATE,

NET INCOME
(REAL 3)

1781
1045

642

319
1082
1662
2136
2103
2523
2785
4124
3807
Wb21
5063

4892

6237
3318
7376

3971

9¢T



T 1aBLE 2.3 ESTIMATED VALUES BASED ON PRODUCTION COEFFICIENTS DETERMINEQ 8Y i
INPUT-QUTLAY / GROSS-REVENUZ USING ESTIMATED VARIAILES. *
OQUANTITY OF
I CURRENT NUANTITY OF ) ) o o e _
QUANTITY OF GCPERATING  CAPITAL PROOUCT FARM WAGE HIRED HOUSEHOLO ~ TOTAL
veaR ouTPUT INOUTS STOCK PRICS INDEX RATE LABOR LABOR (WL NET INCOME
(REAL $) (RTAL ©) (REAL 3% (INOEX NO.) (REAL B9 (HF.S) (HRSH (HRS) (REAL 5)
1955 7762 1159 11955 «85 1.11 716 2569 3286 835
1956 2006 32u6 12112 ' .88 1,06 708 7 2392 3250 7 639
1957 ALGL 3u6L 12521 .90 .98 777 2647 3225 IR
1059 8395 3761 11300 .83 .91 801 2190 3191 273
1959 9403 L215 11978 7 T .91 " di.11 850 " 2323 77 T 3tre 7 605
1959 10029 4133 12333 .92 1.65 895 2262 3157 1013
1951 10706 4562 12115 <93 1.06 939 2193 3132 1217
1952 11627 5022 12529 7T T .93 T 1.09 7 983 " 77 2126 316 1033
1963 1212n 5351 12633 .96 1.08 1061 2059 3100 1461
1944 12856 5327 13615 T3 1.12 1096 1932 3087 1827
1385 13594 5339 13349 7 77 7 .95 T T T 1,11 1167 T 1929 7 3377 2c77
1955 16608 . 6616 14107 .92 1.18 1196 13565 3062 1291
1957 15663 6339 13932 1.00 1.11 1236 1819 3353 3c1s
1963 15872 7645 T 15299 T 1000 1.68 1281 77771781 T 3063 3202
1959 16566 7613 15299 1.01 «96 1322 1711 3033 36909
1979 17068 7349 14775 1.04 .96 1376 . 1665 3061 4719
1971 17576 T rr1s 16672 7 77T T 1,003 7 7T T.e7 7 TT1es7 T 7T 71683 7T 3361 5312
1972 13175 " so7s 16205 ' 1,06 .87 1549 1534 3086 5221
1973 18875 2381 14065 .87 .76 1657 1452 3109 1633
1974 19162 9203 o175 0 T T asa T T Toe? T oa783 T T 1379 3168 359

* 34SE0 ON SIMULTANENUS LA30R SYSTEM INCLUOING ACTUAL YALUZS OF N&T INCOME ANO PROODUCT PRICE AS
SXPLANATORY VARIAQLESS T4 = 0 WHILE T2 IS SET Edual TO THE APPROPRIAYF TAX RATE,.

LET



TTABLE 3.1 7 ESTIMATED VALUES 2ASED DN PROOUCTION COEFFICIENTS QETERMINED BY
INCUT=QUTLAY 7/ GROSS-REVENUE,., *

QUANTITY OF

CURRENT QUANTITY OF ) ) o ) )
QUANTITY QF QPERATING CAPITAL PROQUCT FARM WAGE HIRED HOUSEHOLD TOT AL
YEAR ouTeuT INBUTS STOCK PRICE INOZX RATE LAROR LAJOR LA80R NET INCOME
tPeAL %) (RIAL $) (REAL 3) (INOZX NO.) (REAL %) (HRS) (HRS) (HRS) (REAL 3)
1955 7653 2689 10155 .99 1.09 712 2583 3296 239)
1955 7904 2802 10511 1.00 ' 1.03 R A’S U 1T W 4 3259 ° 2165
1957 8292 2985 10499 1.02 .97 766 2465 3232 2192
1358 27133 2272 10347 +99 .90 785 2409 3194 1935
1959 ‘9293 3594 To1es19 T .02 1.10 0 T 829 7T T 2345 T T s 2323
1960 9908 3305 10954 1.04 1.05 869 2247 3156 2940
1961 10584 L0243 10325 1.04 1.06 905 2220 3127 3682
1962 11215 T Teerz o T T at29r T q.02 7T T TTr 11 T T 9us T T 2155 T 77 3104 2853
1963 12003 %802 11369 1.04 1.10 994 2091 3086 3295
1954 12725 5186 12165 1.07 1.15 1038 2030 3069 3925
1965 13633 7 7 s1e4 77 11656 T T 1,08 77T 1 i T 7771081 T 7T gers T 7T g5 T LELY
1966 1e227 5762 12275 1.06 1.22 1118 1917 3135 4C 3%
1957 14883 5392 12253 1.13 1.16 1142 1877 3819 5315
1958 15677 7 U500 0 T 13322 7T 1413 7 T T t.1e 0 Tat7e T 77T 1827 T 3802 7 8325
1969 16377 5713 13437 1,13 " 1.04 1193 1782 2982 6455
1970 16865 6856 12893 1.18 1.05 1234 1746 2983 a6
1974 17x82 © 77 "ge3a T g2res T g.22 T 1.08 0 TTT1294 7T gs92 T T 2987777 7 8544
1972 17951 7043 12352 1.17 1.0 1363 1634 " 2997 8711
1973 13656 7151 12423 .93 .92 1447 1554 3002 4703
1974 18924 8111 B T-77% 1 R .99 N ¥4 1553 7 77T 1491 T 7T T 3044 " 3555

® 3ASED NN STHAULTAMEQOLS LATOS SYSTEM INCLUOING ACTUAL VALUES OF NET INCOME ANO PRODUCT PRICE AS
EXPLANATORY VARIABLESY T = 0 ANO T2 =0 .

8¢€T



YEAR

1955
1956
1357

19593

19560
1961
1962
195673
1964
1965
1966
1967
1963
1969
19790
1971
1972
1973

1974

TABLE

OUANTI
ourTPUT
{(RE AL
7665

7969

8837

9354

9962
10612
11325
12020
12765
13393
14166
16911
15699
16623
16893
17483
17885
18320

18787

3.2 77 ESTIMATEO VALUES 2ASED ON PRODUCTION COEFFICIENTS OETERMINED 8Y

INPUT-OUTLAY / TOTAL-DUTLAY, *

QUANTITY OF

CURRENT
TY OF CPIRATING
INCUTS
3) (REAL ¥)

3353

3un2
3701
41746
4286
4486
4925
5263

5723

7514
7713
7681
7933
7361

8793

QUANTITY OF

capItaL PRODUCT  FARM WAGE. HIKED
STOCK ORICE INDEX RATE LAROR
(REAL %) (INDEX NO.) (REAL $) (HRS)
1153) .97 1.10 716
12039 ’ .93 1,06 Tuy4
12556 .52 +98 773
11733 <90 .91 795
11871 S 295 T 1411 T 343
12233 +99 1.05 885
12159 1.01 1.06 925
12635 77 T 1,00 7 7 1,09 77 972’
12475 1.03 1.09 1522
13439 1.04 1.13 1671
12992 77 1.0 7777 1.1 T1117
13627 1.09 1.19 1158
13769 1.11 1.14 1189
1695¢ 77 1,11 0 7 1,10 7 1223
15097 1.10 1.00 1261
14522 1.16 1.00 136
16375 7 T 7 1.8 T T .02 7T 1318
13409 1.22 .92 1452
13656 1.18 «80 1543
16727 7777 1,06 7 T.76 T T 1654

“ T HOUSEHOLD

LA3OR
(HRS)

2578
2507
2450

2396

© 2330

2271
2235
2140
2075
2009
1357
1900
1849
1797

1767

. 1709

1646

1598

1539

1657

TroraL T

L A3OR
(HRS)

3292
3252
3224
3191
3173
3156
3132
S 3112
3597
3081
3075
3059
3039
3326
3308

301%

13020

3051
3083

3112

* 3ASEY ON SIMULTANEOUS LANOR SYSTEM INCLUNING ACTUAL VALUES OF NET INCOME ANO PRODUCT PRICE AS
EXPLANATORY

VARIABLESY T1 =0

AND T2 =0 .

NET INCOME
(RZAL 3)

1781
10465

642

819
1032
1663
2137
21935
2526
2738
w127

3313

5370
4393
6629

624%

7C33

39565

6€T



YEAR

1955
1956
1967

1958

1961
1962
1963
1964
1955
1966

1987

1963

19569
1979
1971
1972
197%

1974

TABLE 3.3
GUANTITY OF
CURRENT

QUANTITY OF OPERATING
ouTPUT INPUTS
{REAL %) (REAL ©)
7762 3153
800 3246
8404 3464

3895 3741
9403 42153
10023 4334
10704 4562
11427 5322
12124 5354
12856 5927
13594 58883 -
14409 6617
15063 6339
15872 7445 )
16564 7619
17068 7339
17574 7715
19175 8975
13875 8081
19142 Q206

QUANTITY OF

CAPIT
sToCK
IRZ AL
119535
12113
12521

114900

AL

3

11976

12383
12316
12529
126933

13516

13343

14109

13981

15293
14775
14671
14204
14965

17542

T 15293

!

PROOUCT
PRICS INDEX
(INDEX NOJ)

<36

<94

«96

«95

FARM WAGE
RATE
(REAL B

<98

+ 96

T .96

HIRED
LABOR
(HRS})
716
7483
7?7

800

853

395

USING ESTIMATED VARIABLES.

HOUSEHOLO

L
{

933

987

1040

1093

1166 5 77

Ed

A30R
HS)

2447
2399
2323
2262
2193
2126
2059
1994
1939
1367
1821
1764
1714
1669
1609
16541
1456

1383

ESTIMATEN VALUES 3ASEQC ON PRONDUCTION COEFFICIENTS BETERMINED BY
INPUT-0UTLAY 7/ GROSS-REVENUS

TOTAL

LA30R
(HRS)

2246
3251
1225
3191
3174
3167
132
3114
3100

3037

T 3er7

3361
3653
3042
3033
30461
3360
3381

3104

T 3161

* 3ASED ON SIMULTANZOUS LA30F SYSTEM INCLUDING ACTUAL VALUES OF NET INCOME AND PRODUCT PRICZ AS
EXOLANATORY

VARIABLES? T1

0

AND

T2

]

MET INCOME
(REAL 3)

335
633

446

1016
1217
1033
1462
1929
2679
1291
3020
3205
e 14
4725
5338
5224
1673

354

ovT



TABLE 4.1 ’ ESTIMATED VALUES BASED ON PROTUCTION COEFFICIENTS OETERMINED BY
INPUT=-QUTLAY / GROSS-REVENUE, *

QUANTITY OF

) CURRENT QUANTITY OF ] i o )
QUANTITY OF OPERATING  CASPITAL PROOUCT FARM WAGE HIRED HOUSEHOLD  TOTAL
YEAR ouTRYT INFUTS STONK PRICE INOEX RATE LABOR LABOR LASOR NET INCOME
(REAL $) (REAL 3) (REAL 3 (INDEX NO.) (REAL $) (HRS) (HRS) (HRS) (REAL )
1955 765% 2693 10169 .99 1.06 705 2596 1292 2394
1955 79(5 2903 10532 o 1.00 1.01 r2?r | 7T 2522 o2sg 2157
1957 3294 2993 10319 1.02 «95 74y 2473 3217 2192
1953 8792 3283 10343 +99 +89 753 2420 3174 1913
1959 92a? 3717 10572 Y R 1.0 785 T 23t 3146 2295
1961 9914 3331 10934 1.0 1.05 809 2309 3118 2825
1951 10592 4060 11013 1,03 1.08 823 2247 3078 3003
1962 11225 ' 4513 ' 14395 7077 7 4,01 T T 1.1 LT 3 & T ’ 3063 2767
1963 12021 4856 11493 1.03 1.14 877 2133 3011 3172
1964 12742 52519 12333 1,05 1.2 896 2081 2978 3743
1955 13452 5225 11323 T 1.0 1.23 77919 T 77T 2036 2946 4605
1965 142469 . 5966 12432 1.03 1.33 913 1990 2904 3862
1967 . 14910 6113 12499 1.11 1.30 899 1964 28063 5537
1959 15712 6659 13668 77 1,10 1.33 889 77 19239 2318 5332
1959 16416 6392 13346 1.10 1.27 86 1909 2783 5915
1970 16913 7071 13396 1.14 1.33 852 . 1881 2733 7357
1971 176433 o6t 13221 7 77T 7 1413 T T Ti.40 TT8s3 T T 7T 9848 7777 27010 7 7815
1972 13016 ’ 7327 12839 1.13 1.39 857 1812 26 7€ 7823
1973 18720 7636 12918 .95 1.37 869 1759 2629 3820
1976 190 CO 347y R -3 T-5 . T A S B L § -3 T 2620 2u27

* 3ASEQ ON SIMULTANEOQOLS LABQOF SYSTEM INCLUOING ACTUAL VALUES OF NEY (NCOME ANO PROOUCT PRICE AS
EXPLANATORY VARIABLEST T2 = 0 WHILE T1 IS SET EQUAL TH THE APPROPRIATE TAX RATE.

7T



"TABLE .2  ESTIMATEO VALUES BASEO ON PROSUCTION COEFFICIENTS OETERMINED BY
INPUT-QUTLAY / TOTAL-OUTLAY. *

OUANTITY OF

. e CURRENT QUANTITY OF . . P .
QUANTITY OF OPERATING  CAPITAL PROOUCT FARM WAGE ~HIRED HOUSEHMOLD  TOTAL
YEAR QUTFUT INPUTS STOCK PRICE INDEX RATE LABOR LABOR LAROR NET INCOME
(RESL $) (REAL ) (REAL @) (INDIX NO.) (REAL $)  (HRS) (HRS) (HRS) (eEAL 3}

1955 7665 3053 11530 .97 1.07 705 2581 3287 1793
1956 7981 3212 12061 77T .93 7T q.02 7 797 7T 2513 0 77 22u2 ' 1063
1957 83°3 3uu2 12553 .92 <96 749 2459 3208 662
1953 8837 3702 11735 TR .90 761 2409 2176 833
1959 9354 4175 TUTqear3 T T e T T 1,10 T 79 T T T 23w T T 2 1116
1950 9963 L2385 12235 .99 1.65 823 : 2294 3118 1693
1951 10812 44 B7 12171 1,01 1.07 847 2234 3032 2176
1962 11325 ‘wa2e | Tt2w38 7T .01 7T .13 T Ter3 T T T 2177 T 3056 " 2151
1963 12029 5270 12477 1.03 1.13 969 2120 3c2c 2573
1964 12765 5731 13442 1,03 1.20 922 2064 2987 2852
1965 "13293 7 sre0 T 7 12996 T 74,10 T T 1,20 T a0T T T T 2023 T 7T 2963 4194
1965 14186 6405 13529 1.09 1.29 945 1979 2924 3301
1957 14911 6736 13772 1.11 1.2% 935 1943 2330 4717
1968 15699 7297 T e956 T T T 1,11 "’”“’2'1;29' TTe32 T 1907 7~ 2839 5162
1359 16423 7515 15093 1.10 1.23 917 1874 2791 4971
1078 16893 7719 14523 1.16 1.29 307 1855 2763 6711
1971 Ttress T T T T7es2 0 T W37 T T T 1,15 7T T1.36 T 917 1813 T 273077 7 s3u1
1972 17885 7935 13905 1.22 1.32 927 1791 2719 8402
1973 18220 7857 13650 1.18 1.26 941 1759 2706 7670
1974 18786 8790 7 TTter2r T T TT1.06 77T 10317 7T 973 7 T T 17d7 T 7T 2638777 7 339y

* 9ASEN ON SIMULTANEQUS LA30OR SYSTEM INCLUDING ACTUAL VALUES OF NET INCOME AND PROOUCT PRICE AS
EXOLANATORY VARIASLESS T2 = 0 WHILE T1 IS SET EQUAL TO THE APPROPRIATE TAX RATE,.

AN



YEAR

1955
1955
1957
1959
1959
1960
1961

1962

1963.

1964
1965
1966
1967
1959
1969
1979
1971
1972
1973

1974

TARLE 4.3

QUANTITY OF
QuUTPYT
{PEAL 9
7762
A00Y
LG
8893
9403
10023
10764
11627
12124
12856
11594
14408
15063
15872
16563
17067
17573
18174
18374

191490

31590
3245
3u64
3761

L2116

5825
5883
6617
6337
Thby
7616
7835
77190
3079
8076

9196

QUANTITY OF
CHRRENT
0PERAT ING
INOUTS
(RTAL B

QUANTITY OF

GAPITAL PRODUCT FARM WAGE. HIRED

STOCK PRICE INDEX RATE LABOR LABOR
(REAL $) (INOEX NO.) (REAL %) (HRS) {HRS)
11955 «86 1.98 708 2572
12113 ' .33 1.02 732 2508
12522 .ag .96 753 2456
11309 «33 +90 766 2602
11976 4 $91 T 1410 803 e 2341
12333 .32 - 1405 333 2255
12*15 .33 1.07 859 2223
12529 C W93 1.12 883 2163
125693 .94 1.12 918 2105
13615 .96 1.19 94t 2549
13348 95 7T 1,20 0 968 7T 1995
14108 .92 1.29 981 1946
139383 1.0 1.26 979 1914
15295 I U] 1.27 982 " 77T 1873
15293 1.01 "1.19 975 1840
14759 1.95 1.25 976 ©1815
teue1 - 0 TTT Ta,09 0 T 7T 1,29 7T 77995 TTTTTTT 777
14195 1.6 1.27 1513 1732
14056 .87 1.22 1553 1674
17322 77 .88 77T 1,23 T 71165 T T 1628

ESTIMATED VALUSES BASEO 92N PROOUCTION COEFFICIENTS OETERMINED BY
INPUT-0QUTLAY / GROSS-REVENUE USING ESTIMATEO VARIASBLES.

=

" HOUSEHOLD

TOTAL
LA3OR
(HRS)
2291
3241
3269
2169
3164
3118
3082
3052
3023
2994
2964
2927
2893
© 2956
2816
2791
2772
2752
2727

2733

* 3IASEO0 ON SIMULTANEOUS LA30% SYSTEM INCLUDING ACTULL VYALUES OF NET INCCME ANO PROOUCT PRICE AS
CXPLANATORY VARIABLESS T2

g

WHILE T1 IS SST ENUAL TO THZI APPROPPILTE TAX RATE,

NET INCOYE
(REAL 3)

851
658

468

31904
3285
3ub7
4778
5394
5221
1583

155

€Vt



1959
1959
196§
1961

1982

1969
1970
1971
1972

1973

1974

TABLE 5.1

QUANTITY OF

QUTFUT

(REAL B

7794

8023

A3Q5

8884

3409
1ee27
10709
114469
121%2
12887
13593
14400
15058
158€3
16569
17064
17577
12182
19892

19169

ESTIMATZED VALUES BASEQ ON PRODUCTION COEFFICIENTS OETERMINEQ 8Y

INPUT~-OUTLAY 7/ GROSS-REVENUE.

CUANTITY OF
CURRENT
OPERATING
INFUTS
(RZAL B
3249

3304

3416

3680

434
45983
5088
3474
5953
5863
6607
6314
7423
" 7635
7796
1732
3115

8220

T 15213

QUANTITY OF
CAPITAL
STOCK

(REAL 3)
12235
12333
12458
11637
12053
12335
12431
12963
12961
13963
13273
14059

13934

15340
14668
14659
14221

14280

9340

17768

PROOUCT
PRICE INDEX
(INOZX NO.)

+33

« 36

91

A9

092

«92

+91

92

«94 .

A6

*

FARM WAGE

RATE

(REAL )

HIRED
"LABOR

(HRS)

702

720

884
893
884

T 879
861

849

855

" HOUSEHOLD
LABOR
tHRS)

1963

T 1951

1841

1465
1393

1332
1224
1257

T 12667
1208
1230
T 1139

1105

TOTAL
LA3OR
(HR'S)

2665

2601

2566

T 2489

2470

2429

S 2355

2316
2264
2217
2117

2161

2123

2069
2079
20 uu
1967

1871

1375

NET INCOME
(REAL 3)

595
469
650
563
570
1035

1225

1137
1462
2220
1660
3200
3603
Juu1
4933
5391
5177
1353

=222

* 3ASFQ ON SIMULTANEOLUS LA3BOR SYSTEM INCLUDING FIRST STAGE ESTIMATES OF NET INCOME ANN PROJUCT PRICE AS
WHILE T1 IS SET EQUAL T9 THE APPROPRIATE TAX RATE.

EXPLANATORY VARIABLES?

T2 =90

RAA



YEAR

1955
1956
1957
1953
1959
1950
1961
1952
19563
1964
1965
1956
1957
1964
1969

19790

1971

1972
1973

1974

® 0ASEQD ON SIMULTANEOUS LABOR SYSTEM INCLUNDING FIRST STAGE ESTIMATES OF NET INCOME AND PROIUCT

TABLE 5.2

QUANTITY OF
OUTFUT
(REAL B
7659
7957
8382
8835
9351
99¢€0
10609
11321
12015
127 €1
13394
14460
14909
15697
16423
16894
176493
17483
18312

18787

3325

41€1
w27y
4472
4206
52419
57140

5718

7515
7723
7703
7939
7322

8793

EXPLANATORY VARIABLES? T2

CUANTITY OF
CURRENT
NPERAT ING
INPUTS
(RZAL )

=2

AUANTITY OF

CAPITAL PRODUCT
STOCK PRICE INDEX
(REAL %) (INOEX NO.)
11425 .93
11975 .94
12532 .92
116793 « 9%
11335 o .96
12202 .99
12129 1.02
12333 T .02
12428 1.93
13394 1.04
129643 77T 77T 1,11
13567 1.03
13754 © 1.11
14934 U111
15099 1.10
14531 1.16
Tree2e T TN L 1
1339% 1.22
13590 1.18
‘16723 T T T 1.06

FARM WAGE HIRED
RATE LABOR
(REAL $) (HRS)
1.05 702
.99 7 720
.93 735
.86 739
1.12 T Trr0
1.06 792
1.08 869
1.16 830
1.16 849
1.256 866
1.27 873
1.61 882
1.36 871
1.37 T 862
1.29 841
1.36 824
1,46 7 826"
1.41 826
1.35 824
71,45 Teuy

ESTIMATED VALUES 3ASED ON PRODUCTION COEFFICIENTS OETERMINED BY
INPUT-QUTLAY / TOTAL-OUTLAY,

" THousEHOLD

LAg0R
(HRS)

1989

1896 7

1843

1835

1731

16930
1639
1551
1435

1423

1276

1231

1245
1273
1217
1130

1125

71069 7

WHILE T1 IS SET EQUAL TO THE APPROPRIATE TAX RATE.

1376

‘1284

T 2046

TOTAL
LARDR
(HRS)

2501
2483
2449
2331
234k
2289
2252
2158
2162
T 21467
2186

2098

2305
1959

1913

PRICE AS

NET INCOME
(REAL 3}

1939
1153

722

934
1163
17638
2267
2239
2683
29213
4290
3933
4767
5222
5016
6749
6243
8484
7281

3927

Syl



YEAQ

1955
1356
1957
1354
1959
1969
1961
1362
1953
1364
1955
1365
1367
1353
1353
1979
1971
1972
1373

1974

* 3IASED ON SIMULTANEOQUS LA30FR SYSTEM INCLUNDING FIRST STAGE ESTIMATES OF NET INCOME AND PRODUCT PRICE

TABLE 5.3

QUANTIYY QF
outPuTt
(REAL 8)
77685
8006
8403
8397
9405
10021
107GA
11L32
12119
128€2
13603
144629
15072
15883
16573
17079
17531
13192

189090

"19159

" ESTIMATED VALUES BASEQ ON PRODUCTION COEFFICIENTS DETERMINEO QY

INPUT«QUTLAY 7 GROSS-REVENUE USING ESTIMATED VARIABLES, *

QUANTITY OF
CURRENT
GPERATING
IN0UTS
(REAL P

3167
325
34€3%
37590
w227
4352
581
50435
5377
5455
59322
6675
6981
75090
7hbu
7336
7742
4163
92090

9299

EXPLANATORY VARIABLESY T2 =20

QUANTITY OF

CAPITAL PRODUCT
STONK PRICE INOEX
(RZAL )Y (INOEX NO.)
12711 .85
12142 ) .88
12539 .89
11924 .88
12007 .90
12423 .92
12363 «93
12585 .92
12754 TN
13689 .96
13668 T 7T +95
14231 .91
14069 1,00
15412 o .93
15391 1.00
14833 1.04
‘14536 ; 1.09
14354 1.43
14273 WB5
17718 T T .87

FARM WAGE HIRED
RATE LABOR
(REAL #) {HRS)
1.05 701
To.99 T 719
.93 736
W84 733
1413 7 769
1.66 791
1.08 808
1.17 829
1.17 849
1.27 868
T1.28 T 881
1.43 889
1.38 882
T 1.37 77 ars
1,30 858
1.386 847
T71.45 777 853
1.61 860
1.39 873

T 1,46 777 905

" HOUSEHOLD

LABOR
(HRS)

19614
1385
1831
1324
1721
1677
1620
1529

1472

1254
1241
1207
1225
1189
1103

937

‘370

WHILE T1 IS SET EQUAL TO THE APFROPRIATE TAX RATE,

TOTAL

LA3OR
(HRS)

2670
2605
2573

2562

269

2668

2429

2353

2322

2276

2212

2111
2136
2117
20 66
2073
2042
1963

137C

1877

as

NET INCOME
(REAL B)

A30

663

1235
2935
3165
3367
4652
5216
5019

1235

9%1



TABLE 6.1 ESTIMATED VALUES SASEQ ON PROOUCTION COSFFICIENTS OETERMINEO BY
INPUT~OUTLAY / GROSS-REVENUE, *

GUANTITY OF

_ CURRENT QUANTITY OF _ _ o )
QUANTITY OF OPIRATING  CAPITAL PRODUCT FARM WAGE HIRED HOUSEHOLD  TOTAL
YEAR QUTFUT INPUTS STOCK PRICE INOEX RATE LABOR LA30R L4308 NET INCOME
(REAL $) (REAL ) (REAL $) (INOZX NO.) (REAL $) {HRS) (HRS) {HRS) (REAL 3)

1955 7787 3252 12241 .93 1.09 709 1945 2654 536
1956 3025 T3311 12008 7 77 .86 T Tr.02 77T 73w T 1359 2594 401
1957 8305 3419 12674 .90 .96 757 1815 2572 612
1959 8383 3578 11631 .89 .85 769 1300 2569 54t
1959 4G9 ' w239 7 20wt T T 490 T U Tea16 T 81T T 1683 0 T T 2695 T T 548
1960 10025 4333 12353 .93 1.07 347 1632 2480 1682
1951 10705 L5€5 12331 +93 1.08 880 1563 2649 1233
1962 11443 ' 5060 12778 T T .91 T TTT U T1.18 7T 9187 T T T 1w T T 2383 893
1963 121L5 5435 12870 «93 1.16 959 ' 1393 2352 1135
1954 12875 5895 13427 .95 1.22 1601 1313 2214 - 1573
1965 “q13579 7 Tsyer T3ty T T .97 T U T T Tii200 10397 0 12e2 T T 7T 2281 2364
1966 11387 6522 13877 .93 1.33 1077 1114 2192 1533
1957 15036 6704 13709 1.02 1.23 1100 1136 . 2237 3u57
1969 15338 72€9 Totemog T T gq,e2 7 T 1419 0 7 1128 T 7T 1113 T 222’ T 3785
1969 16535 7663 14994 1.03 1.07 1147 1060 2208 3921
1970 17022 7586 14272 1.07 1.C08 1174 1070 2245 5541
1971 Toars31 T 7513 TOT16059 T T T t.12 7 T Ttlte T f22e T 1009 T T T 223w T 6051
1972 13124 7824 13728 1.07 1.05 1273 907 2186 6£19
1973 18829 7927 13771 .93 .97 13064 772 2116 2202
1974 19097 " 7T “89e3 17050° T.98 T T Loy TTTTIA33 T T T2e T T T 2166777 7T 873 0T

* 2ASED ON SIMULTANEOQUS LA30R SYSTEM INCLUOING FIRST STAGE ESTIMATES OF NET INCOME ANO PROOUCT PRICE AS
EXPLANATORY VARTABLESS T1 = 0 WHILE T2 IS SET EQUAL TO THE APPROPRIATE TAX RATE.

LyT



YEAR

1955
1956
1957
1953
1959
19440
1961
1962
1963
1964
1965
1966
1967
1963
1969
1979
1971
1972
1973

1974

TABLE 6.2

QUANTITY OF
ouTenY
(REAL )
7658
7957
8382
8825
9351
9960
10609
11321
12616
12762
13294
14161
14910
15699
16626
16895
17494
17886
18316

18789

ESTIMATED VALUES BASED ON PROOUCTION COEFFICTENTS OETERMINED 8Y
INPUT-QUTLAY 7 TOTAL-OUTLAY, *

QUANTITY OF

CURREN

T

0PERATING

INPUTS

(REAL ¥)

302%
3192
3435
3693
w162
w274
4672
4ag7
5251
5713
5721
63890
6731
7294
7523

7733

7.

7943
73213

88 o7

QUANTITY OF

CaPITAL ~ PROOUCT FARM WAGE HIRED
STNCK PRICE INDEX RATE © LABOR
(REAL %) (INDEX NO.) (REAL $) (HRS)
11421 .98 1.09 709
11974 .96 1.02 735
12532 .92 .96 758
11673 1A 85 770
118936 7T T b9 T TT{uae T 7 813
1220 .99 1.07 849
12130 1.02 1.07 881
12391 77 T 1,02 77777 teten T 77 919
12432 1.03 1.13 959
13401 1.04 1.21 999
12950 T t.tt 77 1.19 1633
13577 1.09 1.32 1071
13762 1.11 1.23 1093
16950 T T t.1 0 T T t.20 "1119
151t¢6 1.10 1.08 1136
16568 1.16 1.09 1162
1663577 T T Taate T T T (406 1212
139138 1.22 1.06 1262
13617 1.18 .93 12138
16753 77T T 1,05 7T 7,987 77 71399

LABOR
(HRS)H

1971

T 1873
1816

1406

T 1690
16606
1536
T T 1uss
1620

1337

1161

1083

1035

1016

956
873

T 794

Tty

"THOUSEHOLD T

TOTAL

L A30R
({HRS)

2680

‘2608

2574
25717
2507
2493
2468
2608
2379
2337
T 2313
2236
2256
2261
2226
2258
2228
2219
2191

‘2193

* 3ASED ON SIMULTANEQUS LABOR SYSTEM INCLUNING FIRST STAGE ESTIMATES OF NET INCOME AND PRODBUCT PRICE AS

EXPLANATORY VARIAAQLES] Ti

0

WHILE T2 IS SEY EQUAL YO0 THE APFROFRIATE TAX RATE,

NET INCOME
(REAL 3)

1889

1130
695
910

1127

1724

2180
2615
2843
w202
3855
w640
50932
4992
6620

6134

71706

3835

8V 1



vEAR

1955
1956
1957
1954
19573
1963
1951
1962
1953
1964
1965
1956
1957
1968
1969
1970
1971
1972
1973

1974

* QASEO ON SIMULTANEOUS LABOR SYSTEM INCLUOING FIRSY STAGE ESTIMATES OF NET INCOME AND PRODUCT

TABLE 6.3

QUANTITY OF

ouTeut

(REAL 3%

77¢6

8005

BY4 05

3897
" ayo05
17031
19708
11671
12129
12862
13603
14419

15071

15882

16572

17079

17581

18191

18897

T 19157

AUANTITY OF

CURREN

T

OPZRAT ING

INPUTS

(REAL $)

3167
3254
3468
3750
4227
4352
4581
5045
5377
5354
5931
5672
6878
7497
7561
7892

7748
8152
8185

9289

EXPLANATORY VARIAQLESS T2

3

QUANTITY OF

CAPITAL PROOUCT FARM WAGE H
STOCX PRICE INDEX RATE L
(RZAL 3 (INOZX NOJ) (RZAL $) t
12019 .83 1.09
12142 . .43 1.02
12533 «89 «96
11324 +88 +85
12007 7T .90 T T T 11 T
12423 .92 1.07
12367 .93 1.08
12684 7T 7T Lae2 Tota1s 0T T
12753 e 1.14
13578 .96 1.21
13066 T T 95 T T T 1019 T
14225 .91 1.36
14064 1.00 1.25
15408 .99 T T 1,20 7777
15385 1.00 1.08
14876 1.06 1.09
14532 7 777 1,09 0 77 T tae T
14333 1.03 1.65
16246 «8B6 .97
17693 TR T T Rer T

IRED
ABOR
HFS)

7G8

736 T

757

" 919

960

T 1686

1001 -

1639
16748

1106

T1133 T

1155
1185
1233
1297

1365

EETY-Z)

USING ESTIMATED VARIABLES.

" 'ESTIMATEOG VALUES 9ASEO ON FROOUCTION COEFFICIENTS OETERMINEQ BY
INPUT=0UTLAY / GROSS-REVENUE

HOUSEHOLO

L
¢

WHILE T2 IS SET EQUAL TO THE APPROPRIATE TAX RATE.

ABOR
HRS)

1950
1364
1812

1795

1631

1567

T0TAL
LABOR
(HRS)
2659
2598
2569
2565
2696
26479
2448
2386
2357
2317
2272
2182
2228
2232
2201
2234
2227
2177
2113

2159

PRICE AS

NET INCOME
(REAL 3)

806
6l
467
321
583
1000
1199
1635
1611
1754

1974

4576
5202
4964
1302

Ta77

67T



TABLE 7.3~ ESTIMATEQ VALUES BASEO ON PRODUCTION COEFFICIENTS OETERMINEO BY
INPUT-QUTLAY / GROSS-REVENUE. *

QUANTITY OF

PR . CURRENT QUANTITY OF . e ) . L
QUANTITY QF OFSRATING  TGAPITAL PRODUCT FARM WAGE ~ HIRED HOUSEHOLD  TOTAL
YEAD ouTPYT INGUTS sTocx PRICZ INNEX RQATE LA30R LA30R LASOR NET INCOME
(REAL B) (REAL 1) (REAL $) (INOEX NO.Y (REAL ) (HRS) (HS) (HRS) (REAL $)
1955 124Y4 1252 12230 .93 1.09 763 1945 2a54 537
1956 8025 © 3310 12418 ’ 86 1,02 7 736 77T 18597 77 7 2594 7 4p2
1957 8305 3419 12473 .90 .36 757 1815 2572 613
1958 8883 3673 11630 .89 .85 768 1300 2569 545
1959 96408 7 w234 77 12041 “—""‘___'”“290“"“_*”‘"1JiC“"'”’éif“___J""iasu""”""_ T2495 77T T 549
1950 10025 4329 12357 .93 1.07 845 1634 2480 1085
1961 10765 4564 12380 .93 1.07 878 1570 26449 1243
1962 11443 5080 Y144 T YU POS - SR TE 1466 2333 7777 892
1063 12145 5435 12859 .33 1.14 957 1395 2353 1209
1964 12875 5394 13826 .95 1.22 998 1215 2314 1576
1985 13579 5795 Tazata T T T T a9 T T g.20 0 T 71636 7T T a2 T T 2282 2372
1966 14287 . 8522 13378 .93 1.33 1073 1118 2191 1585
1967 15036 6703 13705 1.02 1.23 1095 1142 2238 3473
1963 15827 7 Tr263 T 16896 1,02 T T TTa.197 7 T2 T T T 020 T T T2243 T T 3799
1969 16525 74E2 16993 1.03 1.07 1139 1069 2208 3933
1970 17021 7584 14259 1.07 1.08 1163 1083 2246 5561
1970 ars3y 0 T T 7312 7 T T T a0s8 T T 1412 T T 0T ‘izao""“’"‘iazd'““_“““2235"""" “eC72
1972 18125 7836 13731 1.07 1.C5 1260 923 2184 6623
1973 18822 7937 137389 " .89 .99 13264 782 2107 2167
1974 19100 7 a37s 17079 7 T T 7T 98 7T T 00 T T 612 T T T3 T 2347 7 T 814

* QASEC ON SIMULTANEOUS LABOR SYSTE4 INCLUDING FIRST STAGE ESTIMATES OF NET INCOME ANO PROOUCT PRICE AS
EXPLANATORY VARIABLESY T1 =0 AND T2 = 0 . .

CST



“rasLE 7.2 77 ESTIMATEO VALUES 8ASED ON PROOUCTION CDEFFICIENTS DETERMINED BY
INPUT-OUTLAY / TOTAL-DUTLAY. *

QUANTITY OF

B CURRENT QUANTITY OF . _ o o o
QUANTITY OF OPERATING  CAPITAL PRODUCT FARM WAGE HIRED HOUSZHOLD ' TOTAL
YEAR pureuTt INFUTS STOCK SRICE INDEX RATE LABOR LASOR LA3OR NET INCOME
(REAL 3) (REAL ¥) (RZAL 3} (INOEX ND.) (REAL $) (HRS}) (HRS} (HRS) (REAL 3)

1955 7653 3024 11419 .98 1.09 709 1972 2681 1893
1956 7956 3192 11973 T 1.02 T 73% 77T T1mre T T 7 2639 1132
1957 3382 3435 12533 .92 .96 757 1817 2574 635
1958 88135 3693 11679 .94 .85 769 1307 2577 911
1959 9351 7 wte2 7 11838 T 7 TT.es T T T a6 T BT T 71695 T 2507 7T 1129
1950 9959 4274 12200 <99 1.07 8u7 1646 2494 1727
1951 16609 4472 12129 1.02 1.07 879 " 1539 2469 2225
1962 Co11321 T 7 4307 To12391 77 T T 1,02 7T 14460 Te1s T 71492 7 7 T T2ups T 2185
1963 12016 5259 12631 1.93 1.13 955 1424 2379 2821
1964 12762 5713 13401 1,04 1.21 994 1342 2337 2847
1965 13394 5721 Tog2953 0 T T g411 7T T1.19 7771029 77T TT1285 0 T 2314’ T 4212
1966 14161 5380 13576 1.09 1,32 1063 1167 2230 3867
1957 14910 6732 13765 1.11 1.23 1682 1171 2254 NN
1968 15693 T 7297 44955 77T T T 4,41 C7 7 T a,20 77 1107 T 115377 T 2286 T 7 T ospes 7T
1969 16425 7526 15121 1.10 1.68 1121 1035 2217 4903
1970 16896 7736 14555 ) 1.16 1.10 1164 1112 2256 6622
1971 17495 T T 2719 T T teess T T T T 010 T T T T 07 T 190 T T T T 1033 T T 222 T T B132
1972 17886 7945 13922 1.22 1.05 1236 979 2216 8336
1973 18315 7835 13513 1.18 .34 1286 897 2184 7194
1974 “a879c 7 8a10 T T 1e739 T T 77T 1,08 77T T L9977 1383 7T 814 2178 3820

* ASSO ON STMULTANEOLS LA30R SYSTEM INCLUOING FIRST STAGE ZSTIMATES OF NET INCOME ANO PROJUCT PRICE AS
EXPLANATORY VARIAQLES? T1 = ¢ AND T2 = 0

TST



1961
1962
1953
1954
1955
1366
1967
1953
1969
1370
T1971
1972

1973

1974

TABLE 7.3

"7 nuaNTITY OF

outeuT
(real %)

7766
AGG6
R405S
8897
9405
10021
19704
116421
121390
128 €2
13603
14419
15071
15882
16572
17078
17580
148190
14897

19156

ESTIMATED YALUES BASEO ON PRONMUCTION COEFFICIENTS OETERMINEG 8Y
USING ESTIMATED VARIASLES, *

INPUT=-QUTLAY / GROSS-REVENUE

QUANTIT
CUSRENT
CPERAT]
INFUTS
(REaL §
3167
3254
3464
3750
4227
4352
4581
5045
5377
5853
5931
€673
6377
7495
7658

7388

7742

3149
3187

9283

Y oF
NUANTITY OF
NG  CAPITAL PROOUCT
STOCX PRICZ INOEX
) (REAL %) (INJEX NO.!?
12821 .85
12143 .88
12537 . 89
11828 .68
“12007 0 T T 90 7 T
12423 «92
12358 «93
Taesss T T T T Lap T
12754 <94
13673 <35
13365 .95 7
14228 .91
14062 1.08
TTase0) T T L9377
15378 1.30
14863 1.04
521 1.09
16334 1.03
14249 .36
17688 7T g7 T

FARM WAGE

RATE

(REAL 3)

1.09
1.02
=96

«85

T 1419

1.35
1.24
1.20
1.08
1.09
1014
1.05

«98

«99

Tt 3s

HIREO

LABOR
(HRS)

7(8
734
757
769
811
847
879
T 917
958

3999

1074
1099
1128
1143
1176
T1227
1282
1349

1443

* 3ASED ON STMULTANECUS LAIOR SYSTEM INCLUOING FIRST STAGE ESTIMATES OF NET

EXPLANATORY

VARIARLESY T1

=0 8N)

T2 =0 .

HOUSEHOLO  ToTAL
LAROR L ABOS
(HRS) (HZS)
1951 2659
T 1384 7T 2599
1812 2570
1798 2565

''''' 1686 T 2498 T 77
1532 2479
1569 2449
1468 T 7T 2388
1399 2357
1319 2318

T 238 T T 220 T
1107 2182
1129 2229

TT T T 2232 )

1053 2202
1059 2235

1000 7 2z T
394 2176
755 2105

T s T 2148 T

PRICE AS

NET INCOME
(REAL 3}

8405
64l

468

584
1001
1203
1036
1413
1759
1977
1031
28935
3078
3314

4600

' 5238

4939
1290

T -77

IA“DE



196%
1969
1970
1971
1972
1973

1974

* 3ACED ON SIMULTANEOUS LABQR

OUANTITY OF

QUTPUT

" YABLE 8.1

(REAL %)

7784
8023
8295
8a9Y
9409

10027

10709

11449

12152

12857

13593

164l

15053

15868

16569

17064

17577

18183

13894

19172

" TESTIMATED VALUES BASS0 ON PRODUCTION COEFFICIENTS OETERMINEO oy~ 7~

I

CUANTI
CURREN
CPEZRAT
INOUTS
(REAL
3240
3304
3616
3680
4240
4333
4583
5089
5474
5953

5863

77495
7731

8113

EXPLANATORY VARIABLES? T2

NFUT-0UTLAY / GROSS~REVENUE. *

1Y OF
1 NUANTITY OF B o o
ING CAPITAL PRODUCT FARM WAGE HIRED
STICK PRICE INDEX RATE La80%
3] (RZAL %V (INODEX NO.) (REAL §) (HRS)
12234 .33 1.05 701
12392 oR5 +99’ 720
12462 +91 .93 734
11616 +83 oBL 737
12058 T 77 T.q0 T 141377 7T 768 7
12335 +92 1.07 791
12430 +92 1.09 LUK
12949 7 T T L91 ) 1.17 829~
12961 .92 1.17 B43d
13962 « 9 1,27 B68
13274 T .9 TTTT 1,287 881
14060 .92 1.42 889
139730 1.01 1.36 379
15212 T 1400 1.377 7 7 er2’
15340 1.01 1.29 853
14666 1.05 1.35 833
TTotwees T T T T .00 T I YV T
14225 1,03 1.41 845
14301 .86 1.39 854
Tarses T L8 T 1,497 7 TaBs

THOUSEHOLD ~ TOTAL
LAa9oR LA90R
t4Rs) (HRS)

1964 2666

T 1881 72601

1842 2576

13829 2567
TT1724 7 T 7 2uB9
1679 2670

1621 2430

T 1528 2355
1467 2317

1396 2265
U133 T 2218
1223 2117

1253 2143

D V13 S 2124
1216 2069

1241 2080

T 12037 T 2048
1120 1965

1007 1862
T arsT T 1861

= 0 MWHILE T1 IS SEY EQUAL TO THE APPROFRIATE TAX RATE,

SYSTEM INGCLUOJING FIRSTY STAGE ESTIMATES OF NET INCOME ANO PROOUCT PRICE AS

NET INCOME
(REAL 3)

593
450
651

564

1033

1223

1161
1466
2223
1643
3214
3616
3452
4957
5414
5193
1331

-269

€ST



TASLE 8.2 T ESTIMATED VALUES BASED ON PROBUCTION GOEFFICIENTS OETERMINED BY
INPUT-QUTLAY 7/ TOTAL-OQUTLAY, ©
QUANTITY OF
- CURRENT OUANTITY OF o o o L

OUANTITY OF OPERATING  CAPITAL PROOUCT FARM WAGE HIRED HOUSEHOLD  TOTAL
vEAR OUTFUT INPUTS STICK PRICE INDEX RATE LABOR LASOR La90R NET INCOME

(PEAL ) (REAL %) (EAL ) {INDEX NO.) (REAL %) (HRSY (KRS} (HR S} (EAL 3)
1955 7653 325 11422 .99 1,05 7¢2 1930 2632 1914
1956 7357 © 3192 11975 T Q4 777 i9q T T 7207 7T 4895 T T 2815 T 7T 7 1155
1957 3382 3435 12533 .92 .93 734 1843 2578 722
1954 8815 3693 11679 T .84 738 . 1836 2575 334
1959 9351 T k161 11935 7 T T T 09e T T T T 1,12 T T ree T T 1132 T T 2501 T T T 1170
1950 9960 4276 12200 »99 1.05 790 1693 2433 1771
1961 10609 wu71 12128 1.02 " 1.08 8G7 1642 2456 2271
1962 T 11321 7 4905 12388 T 1,02 7 77 1.16 077 827 T 1554 T 7 2381 i 2245
1963 12615 5243 12427 1.03 1.16 845 1499 2345 2691
1956 12761 5718 13394 1.04 1.26 861 1423 2296 2934
1965 Ta3rqn T T os7ar T Tazow2 T W1t T T ey TUUTTeT2 T 1381 T T T T 2253 7T w299
1965 14163 6375 13565 1.08 1.01 874 1234 2159 w00k
1967 14909 6726 13753 1.11 1.36 861 1301 2163 w778
196% 15698 7289 7 T 1u936  t411 77TTTTT0,37 7777 Cesd T 1296 21we T 7 5233
1959 16423 7513 15104 1.190 1.29 826 1258 20846 5025
1370 16894 7725 14536 1.16 1.36 806 " 1290 2095 6762
1371 IR S 2% S Y% TR WS TS P 2T A 1236 2040 ~ T 6303
1372 17844 7931 13993 1.22 To1.62 799 12004 2003 8513
1373 13212 7819 13533 1.18 1.36 793 1150 1344 7221

1874 18787 T 8795 T 16731 1.06 1.48 808 1030 1898 77 3955

* QASED ON SIMULTANENUS LASOR SYSTEY INCLUDING FIRST STAGE ESTIMATES OF NET INCOME AND PROJUCT PRICE AS
EXPLANATORY VARIABLES: T2 = 0 WHILE T1 IS SET EOUAL TO THE APPROPRIATE TAX RATE.

PST



1962
19563
1364
1965
1365
1957
1959
1959

1970

1971

1972

1973

1974

T TABLE 8.3

QUANTITY OF

OUTFUT

(REAL %)

7765
8006
8405
2897
9465

10031

10704

11432

12130

12862

126603

14429

15071

15893

16572

17079

17580

18192

18900

19159

ESTIMATED VALUES BASEO ON PRODUCTION COEFFICIENTS OETERMINEO BY
INPUT=-0UTLAY # GROSS-REVENUE USING ESTIMATED VARIABLES. *

GUANTITY OF

CURRENT NDUANTITY OF _ S » o
OPERATING  CAPITAL PROOUCT FARM WAGE HIREO HOUSEHOLD ~ ToTtal
INPUTS s$TOCK PRICE INCEX RATE LABOR LA30R LAAOR
(22AL 1) (REAL %) (INOZX NO.} (REAL %) (HRS) (H3S) (HRS)
Ite7 12021 <85 1.05 701 1959 2570
3254 12142 o 35 +99 719 77 13436 T o2806 T
3469 12537 <39 .93 730 1339 2573
3759 11929 .83 .80 737 1825 2562
w227 CUt2008 T T T wa0 T T 1413 T res T a2 T 7T 2496
4353 12423 <92 1.06 790 1679 2469
w582 123638 .93 1.08 BO7 1522 2429
S045 12537 T 77T T.92 T 7 7 1416 7 T2y 7T 7T 1532 "7 77 7 2359
5373 12756 <94 1.17 Bu7 1476 2322
5855 13641 .96 1.27 365 1405 2270
5933 T 13453 T T .95 7 1.28 7 873 77T 13337 2212
6676 14230 .91 1.43 886 1224 2110
6373 14056 1.00 1.37 877 1259 2137
7493 Cose07 T TTT T 099 T T T T 1,38 T Te7 T T T2y T T T 2118
7661 15333 T 1409 1.29 852 1215 2068
7892 16875 1.04 1.36 833 1236 2075
772 T T 1e520 T T T 1409 T 406 T T T2 T 12027 T T T 2040
8157 14348 1.03 1.41 846 1116 1963
8202 14276 <86 1.40 857 1036 1863
9292 17706 T T T W87 T T 7T 1.8 T R8s T T 9747 U866

® QASFO ON SIMULTANEOUS LA3IOF SYSTEM INCLUDING FIRST STAGE ESTIMATES OF NET INCOME ANO PROJUCT PRICE AS
EXPLANATORY VACPIABLESS T2 = 0 MWHILE T1 IS SET E£QUAL TO THE APPROFRIATE TAX RATE.

NET INCOME
(REAL 3}

829
659
496
Jbb
624
1065
1245
1693
16474
1331
203
1205

2997

1305

GST



APPENDIX D

BASIC DATA



Table DI1.

Basic data.

Cash farm Cash farm

wages less wages plus

Number Cash farm social perquisites

of Total labor wages security Value of less social

farms requirements paid taxes perquisites security taxes
in U.S. million million million million million Farm wage rate

Year 1000 hours S S S S $
1955 4654 12808 2307 2261 308 2569 .82
1956 4514 12028 2336 2289 305 2594 .86
1957 4372 11059 2422 2368 312 2680 .88
1958 4233 10548 2529 2472 313 2785 .92
1959 4097 10301 2567 2503 339 2842 .95
1950 3963 9795 2701 2620 361 2981 .97
1961 3825 9400 2811 2727 381 3108 .99
1962 3692 8979 2902 2811 397 3208 1.01
1963 3572 8664 2980 2872 420 3292 1.05
1964 3457 8194 3069 2958 414 3372 1.08
1965 3356 7338 3194 3078 410 3488 1.14
1966 3257 6863 3256 3119 427 3546 1.23
1967 3162 6680 3298 3153 425 3578 1.33
1968 3071 6424 3488 3335 432 3767 1.43
1969 2999 6198 3694 3517 458 3975 1.55
1970 2954 5983 3879 3693 470 4163 1.64
1971 2909 5901 3864 3663 503 4166 1.73
1972 2870 5659 4071 3859 523 4382 1.84
1973 2844 5605 4619 4349 613 4962 2.00
1974 2830 5478 5344 5031 687 5718 2.29

96T



Table Dl (continued)

Other
Index of prices Petroleum motor
paid for all fuel and vehicle Repairs on
Index of prices commodities Feed Livestock oil operation other
received for including purchased purchased purchased costs machinery
all farm production and million million million million million

Year products consumption $ S S S S
1955 91 81 3880 1539 1403 1002 456
1956 91 81 3894 1610 1434 1145 463
1957 92 84 4035 1934 1464 1231 468
1958 98 86 4541 2702 1447 1246 504
1959 95 87 4744 2693 1447 1292 542
1960 94 88 4552 2506 1484 1247 495
1961 94 88 4763 2729 1508 1184 456
1962 96 90 5187 3104 1512 1182 462
1963 96 91 5690 2926 1535 1149 447
1964 93 92 5512 2419 1549 1117 433
1965 98 94 5674 2912 1567 1116 439
1966 105 98 6401 3544 1616 1213 457
1967 100 100 6646 3431 1657 1292 498
1968 - 103 104 6357 3676 1662 1333 513
1969 108 109 7100 4225 1717 1337 509
1970 110 114 8028 4324 1711 1352 558
1971 112 © 120 8049 5123 1722 1455 574
1972 126 127 8397 6668 1688 1524 584
1973 172 145 13237 8063 1870 1562 659
1974 183 168 14996 5154 2683 1674 740

LST



Table D1 (continued)

Miscellaneous Total
Building expenses outlay
 repairs Fertilizer less interest for
and and lime Seed on non-real operating Index of 1Index of Index of
operation purchased purchased estate debt inputs prices prices prices

million million million million million paid for paid for paid for

Year $ $ $ $ $ livestock feed fertilizer
1955 450 1185 566 2044 12525 80 100 101
1956 455 1166 519 2169 12855 74 97 99
1957 462 1166 510 2242 13512 83 95 100
1958 445 1206 508 2506 15105 102 93 100
1959 547 1332 491 2916 16004 102 94 99
1960 499 1344 519 3074 15720 96 92 100
1961 511 1437 545 3178 16311 96 93 100
1962 545 1544 565 3345 174406 100 94 100
1963 542 1712 619 3472 18092 94 98 99
1964 524 1888 661 3652 17755 84 97 99
1965 540 1994 720 3829 18791 92 98 100
1966 568 2219 760 3988 20766 103 102 99
1967 642 2429 814 4348 21757 100 100 100
1968 598 2434 831 4633 22037 104 95 97
1969 618 2312 871 4798 23487 117 97 93
1970 674 2390 927 4997 24961 121 102 97
1971 675 2633 1072 5565 28868 125 106 101
1972 632 2690 1115 6051 29349 147 108 104
1973 851 3050 1598 6713 37603 188 164 114
1974 915 5606 2032 7331 41131 144 192 180

8GT



Table D1 (continued)

Gross Gross:
Index of capital capital
prices Index of expenditures expenditures

Index of paid for prices paid Index of Index of for service for
Index of prices building for all prices prices buildings motor

prices paid for and commodities paid for paid for and land vehicles

paid for motor fencing used in motor farm million million

Year seed supplies supplies production vehicles machinery $ $

1955 100 91 87 87 72 68 853 1482
1956 88 92 91 87 74 71 863 1245
1957 91 96 94 90 79 74 874 1377
1958 90 95 95 92 83 77 841 1606
1959 86 96 97 93 85 81 1115 1686
1960 89 96 97 92 84 82 1201 1344
1961 89 97 96 93 84 84 1156 1413
1962 92 97 96 94 87 86 1283 1650
1963 97 97 96 95 90 88 1321 1746
1964 97 96 95 94 91 30 1331 1868
1965 100 97 96 96 93 92 1387 1940
1966 98 98 98 99 96 96 1484 2113
1967 100 100 100 100 100 100 1702 2129
1968 106 102 106 102 105 105 1598 2060
1969 108 105 114 106 109 110 1689 2003
1970 114 107 115 110 114 116 1875 2030
1971 122 112 124 . 115 122 124 1916 2137
1972 130 114 135 122 127 133 1785 2464
1973 176 121 154 146 135 144 2460 2972
1974 225 165 172 157 172 2670 3039

195
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Table D1 (continued)

Gross capital

expenditures Social
for other Interest Value Value of security Social
machinery paid on of farm equipment tax rate security
and non-real Non-real service and on wages self-

equipment estate debt estate debt buildings machines and employment

million million million million million salaries tax rate
Year $ $ $ $ $ % s
1955 1278 442 7196 14210 18600 2.0 3.00
1956 1161 469 7900 15333 19300 2.0 3.00
1957 1135 499 8000 16226 20200 2.25 3.375
1958 . 1544 565 8800 15865 20200 2.25 3.375
1959 1728 650 10000 14385 21800 2.50 3.75
1960 1458 719 11528 14528 22700 3.00 4.50
1961 1453 746 11929 14243 22200 3.00 4.50
1962 1540 824 12701 14523 22500 3.125 4.70
1963 1779 928 14164 14653 23500 3.625 5.40
1964 1902 994 15657 15061 23900 3.625 5.40
1965 2239 1075 16366 15532 24800 3.625 5.40
1966 2498 1207 18062 16297 26000 4.20 6.15
1967 3003 1385 19792 17085 27400 4.40. 6.40
1968 2490 1513 20834 18015 29800 4.40 6.40
1969 2522 1716 20387 19156 31300 4.80 6.90
1970 2888 1982 21168 17774 32300 4.80 6.90
1971 2736 2085 22262 17990 34400 5.20 7.50
1972 3231 2261 24644 19160 36600 5.20 7.50
1973 4581 2744 27994 21486 39300 5.85 8.00
1974 4720 3280 32134 26662 44200 5.85 7.90

09T



Table D1 (continued)

Average monthly Interest Net rent
payment under paid Taxes excluding Real Deposits
aid to families on real on farm government Average estate and
with dependent Consumer estate debt property payments number of assets currency
children price million million million acres per billion billion
Year S index S $ S U.S. farm 67S$ 673
1955 85.50 80.2 402 1141 1028 247 ~173.6 11.6
1956 91.50 8l.4 442 1178 1041 253 174.5 11.9
1957 95.15 84.3 482 1242 904 260 175.4 11.3
1958 100. 40 © 86.6 521 1306 1060 266 176.1 11.2
1959 103.70 87.3 572 1429 1010 288 176.7 11.5
1960 108. 35 88.7 628 1529 1054 297 177.9 10.4
1961 114.65 89.6 686 1609 1177 305 178.6 . 9.9
1962 119.10 90.6 759 1677 1260 314 179.1 9.9
1963 122.40 91.7 846 1737 1415 322 179.8 10.1
1964 131.30 92.9 952 1798 1372 332 180.5 10.0
1965 136.95 94.5 1075 1874 1566 340 181.2 10.3
1966 150.10 97.2 1198 2002 1617 348 181.6 10.4
1967 161.70 100.0 1325 2122 1506 355 182.3 10.3
1968 168.15 104.2 1472 2298 1567 363 182.5 10.7
1969 176.05 109.8 1625 2456 1586 369 -182.7 10.7
1970 187.95 116.3 1764 2596 1670 373 183.0 10.5
1971 190.20 121.3 1905 2704 1850 377 183.2 10.5
1972 191.20 125.3 2132 2815 2984 381 183.5 10.6
1973 196.93 133.1 2487 2886 5366 383 183.5 10.2
1974 217.73 147.7 2986 2980 5844 384 183.6 9.4

19T



Table D1 (continued)

Farm Average ' Cash receipts
U.s. i Investment real wage Average from

savings in estate rate for nonfarm U.S. nonfarm livestock and
bonds cooperatives debt factory work unemployment livestock products
billion billion million workers week rate -million

Year 67$ 67$ $ $ hours % $

1955 6.1 3.7 8245 1.88 40.7 4.4 15967

1956 6.5 4.0 9012 1.98 40.4 4.2 16363

1957 6.1 4.2 9822 2.07 39.8 4.3 17376

1958 6.0 4.3 10382 2.11 39.2 6.8 19227

1959 6.1 4.5 11091 2.19 40.3 5.5 18904

1960 5.3 4.8 12082 2.26 39.7 5.5 18989

1961 5.3 5.1 12820 2.32 - 39.8 6.7 19514

1962 5.0 5.5 13899 2.39 40.4 5.6 20158

1963 4.9 5.5 15168 2.46 40.5 5.7 20047

1964 4.6 5.8 16804 2.54 40.7 5.2 19948

1965 4.5 6.0 18984 2.61 41.2 4.5 21886

1966 4.2 6.1 21187 2.72 41.3 3.8 25026

1967 3.9 6.2 23077 2.83 40.6 3.8 24383

1968 3.7 6.4 25142 2.85 40.7 3.6 25487

1969 3.5 6.4 27397 3.04 40.6 3.5 28573

1970 3.3 6.4 29183 3.22 39.8 4.9 29563

1971 3.0 6.5 30346 3.43 39.9 5.9 30583

1972 3.0 6.5 32208 3.65 40.6 5.6 35670

1973 2.9 6.3 35758 3.89 40.7 4.9 45824

1974 2.6 6.0 41253 4.22 40.0 5.6 41424
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Table D1 (continued)

value
of livestock
and livestock Value
products. Cash of crops Government Index of
consumed receipts consumed farm Net change prices
in farm from in farm production in farm Other farm received for
households all crops households subsidies inventories income livestock and
million million million million million million livestock
Year S S $ S $ S products
1955 1111 13523 567 229 215 123 .84
1956 1044 14038 541 554 ~-456 141 .82
1957 999 12338 485 1016 618 169 .88
1958 1011 14229 494 1089 825 222 .99
1959 850 14743 439 682 14 227 .93
1960 786 15259 419 702 397 244 .91
1961 738 15650 371 1493 336 243 .91
1962 668 16310 325 1747 620 257 .92
1963 610 17430 311 1696 629 285 .89
1964 549 17378 286 2181 -817 336 .85
1965 535 17479 276 2463 1042 387 .94
1966 573 18409 251 3277 -83 416 1.05
1967 504 18434 232 3079 657 484 1.00
1968 494 18696 225 3462 124 521 1.04
1969 522 19606 209 2794 99 559 1.17
1970 535 20976 216 3717 6 543 1.18
1971 506 22276 226 3145 1397 641 1.16
1972 580 25520 251 3961 861 663 1.34
1973 782 41051 323 2607 3627 811 1.79
1974 910 52097 389 530 -1635 882 1.63

€91



Table D1 (continued)

Index Index U.S.
of prices of farm Population
received real estate thousands

Year for crops values of people
1955 1.02 .57 165275
1956 1.04 .57 168221
1957 .99 .61 171274
1958 .99 .65 174141
1959 .98 .66 177073
1960 .99 .68 180671
1961 1.00 .69 183691
1962 1.03 .73 186538
1963 1.06 .77 189242
1964 1.06 .82 191889
1965 1.03 .86 194303
1966 1.05 .93 196560
1967 1.00 1.00 128712
1968 1.01 1.07 200706
1969 .97 1.13 202667
1970 1.00 1.17 204875
1971 1.07 1.22 207045
1972 1.15 1.32 208842
1973 1.64 1.50 210410
1974 2.13 1.87 211894
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