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Testing for Disequilibrium in
the Demand for Agricultural

Inputs

Michael LeBlane and Thomas Lutton

A dynamic system of cost-share equations for agricultural inputs is used to test for the
presence of input disequilibrium. This dynamic system incorporates a disequilibrium adjust-
ment process into input-share equations derived from a translog cost function. The disequilib-
rium process is represented as a generalized partial adjustment model where disequilibrium in
one input may affect other inputs. Results from this analysis suggest applications of translog
share systems to agriculture under static equilibrium assumptions are inappropriate.

Systems of equations derived from cost
functions are commonly used to estimate
input demand (Binswanger; Berndt and
Wood; Ray). The popularity of using cost
functions is attributed to the widespread
application of duality theory to economic
problems (Fuss and McFadden) and the
development of flexible functional forms
for econometric modeling (Diewert).

Cost functions are formed in a static
equilibrium framework where inputs are
assumed to adjust instantaneously to long-
run cost minimizing levels. Although stat-
ic equilibrium is an important conceptual
framework and comparative statics is a
powerful analytical tool, there is no reason
to expect econometric models based on
static foundations to accurately represent
behavior which is inherently dynamic. In
an econometric context, this means there
is no a priori reason to assume that each
observation in a data set represents a pro-
duction technology fully adjusted to cur-
rent prices and output.

Since the work of Marshall, economists
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have acknowledged the presence of dis-
equilibrium and have distinguished be-
tween short-run and long-run economic
behavior. Distinctions between these types
of behavior are motivated by the fixed na-
ture of durable consumer goods and cap-
ital equipment, the presence of habits and
imperfect information, and the recogni-
tion that producers' and consumers' ex-
pectations are not static.

Input adjustments, closely associated
with some of the major problems of mar-
ket economics, have received serious at-
tention only in the last two to three de-
cades. During this period, input
adjustments in agriculture, particularly
those associated with the use of labor (Bar-
ton; Schuh; and Bryant), fertilizer (Huff-
man, 1972, 1974, and 1977), and equip-
ment (Edwards), have been examined. The
works of Edwards and Huffman illustrate
the inadequacy of neoclassical static equi-
librium concepts for addressing agricul-
tural input adjustment. Huffman, for ex-
ample, shows that changes in the use of
fertilizer during a 5-year period in the
1960s are only a fraction of the changes
necessary to achieve an optimum and, in
addition, these changes cannot be ex-
plained solely in terms of relative prices.
Both conclusions contradict static equilib-
rium assumptions.
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This analysis formally tests for disequi-
librium in the demand for agricultural in-
puts. To achieve this objective, a dynamic
system of cost-share equations for agri-
cultural inputs is specified and estimated.
A similar model is used by Norsworthy
and Harper to derive short-run and long-
run demand elasticities for inputs in the
manufacturing sector. This dynamic sys-
tem incorporates a disequilibrium adjust-
ment process into input-share equations
derived from a translog cost function
(Christensen, et al., 1971, 1973). The dis-
equilibrium model is a unified framework
for examining input demand which in-
cludes the equilibrium model as a more
restrictive case. The disequilibrium pro-
cess is represented as a generalized partial
adjustment model (Cagan; Nerlove) where
disequilibrium in one input may affect
adjustment of other inputs.

The disequilibrium hypothesis is tested
by comparing the disequilibrium model
to the static equilibrium model through
use of a likelihood ratio test. The translog
input cost-share system can be used to test
the disequilibrium hypothesis because dis-
equilibrium in the input cost shares nec-
essarily implies input quantity disequilib-
rium. Results from this analysis support
the disequilibrium hypothesis and suggest
that applications of translog share systems
to agriculture under assumptions of static
equilibrium in input demand are inappro-
priate.

The remainder of the paper is com-
posed of four parts. The theoretical nature
of the disequilibrium process is discussed
in the next section. Estimated forms of the
equilibrium and disequilibrium models are
specified and results of the estimation are
presented in the third and fourth sections.
Major findings are summarized in the last
section.

Disequilibrium as Dynamics

There are two distinct types of disequi-
librium models: (1) dynamic equilibrium

models exhibiting short-run adjustment
paths to long-run equilibrium positions and
(2) disequilibrium models in which mar-
kets are not assumed to clear continually.
In the latter case, disequilibrium means
that market transactions occur at prices
which do not lead to equilibrium. Under
these conditions, either consumers or sup-
pliers are not able to trade desired quan-
tities at prevailing prices (Fair and Jaffee;
Ziemer and White). Several reasons are
advanced for the existence of this type of
disequilibrium, including unusual weath-
er, population shifts, and government
constraints. However, the notion that in-
complete or imperfect information flow
can lead to disequilibrium price behavior
is probably the most common reason giv-
en (Smith; Lancaster). A more sophisti-
cated explanation for dynamic price be-
havior combines incomplete information
with uncertainty regarding the knowl-
edge of supply and demand schedules
(Gordon and Hynes).

In this analysis, we adopt the first def-
inition which describes disequilibrium as
a temporary position in a process of long-
run dynamic optimization. During the
1960s and 1970s, in reaction to the ad hoc
macro-dynamics being practiced, some
researchers attempted to derive aggregate
dynamic relations from rational optimiz-
ing behavior (Phelps). Optimizing behav-
ior was set in an environment where
changes from the current situation are
costly and disruptive and imperfect infor-
mation and uncertainty exist. This frame-
work was used to examine search behavior
(Stigler; Alchian), transactions costs (Bar-
ro; Rothschild), and expectations forma-
tion (Cagan; Muth). For the purposes of
this analysis, however, applications of the
dynamic framework to examine input ad-
justments in production are the most rel-
evant.

Economists have sought a theoretical
framework for the partial adjustment or
flexible accelerator model since Nerlove's
(1956, 1958) early applied work because
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the simplicity of the accelerator has proved
to be a valuable econometric tool. Many
economists recognized the gap in econom-
ic theory where an elaborate theoretical
structure, which existed for determining
the level of an input, was combined with
an ad hoc theory of adjustment. Eisner
and Strotz developed a more rigorous the-
ory of adjustment by casting the firm in a
dynamic optimization framework. The
present value or net worth maximized by
the firm depends on the optimal level of
the input selected by the firm, usually
capital, and on the path of approach of
the current stock to the optimal level. More
recently, Lucas, Gould, and Treadway
have extended the work of Eisner and
Strotz.

Although these models differ in their
complexity, they all have the same under-
lying structure postulated by Eisner and
Strotz. In each, an objective function in-
corporating factor adjustment costs as well
as the production function is specified. The
firm is assumed to maximize net worth
over a given time horizon. Adjustment
costs are interpreted as foregone profits
due to short-run rising supply prices in the
capital-supplying industry or increasing
costs associated with integrating new
equipment into production: reorganizing
production and training workers. These
costs vary with the speed of capital ad-
justments. A firm maximizing its present
value will introduce capital stock addi-
tions in a manner similar to that provided
by the acceleration model. Furthermore,
it is assumed that values of the expected
input and output price variables do not
change. This static or stationary expecta-
tions assumption is necessary if the dy-
namic optimization problem is to be well-
defined (Nerlove). Because expectations
are static, the firm adjusts to a fixed target
considered to be the long-run equilibrium
of neoclassical theory.

The disequilibrium framework applied
in this analysis uses an approximation of
Lucas' generalization of the Eisner and

Strotz dynamic optimization model. This
disequilibrium approach differs from Lu-
cas in two important ways. First, in the
Lucas framework, the adjustment matrix
is endogenous allowing for nonconstant
adjustment parameters. Following Nadiri
and Rosen, it is assumed that the adjust-
ment matrix is constant. Second, the Lu-
cas approach allows for adjustment only
in quasi-fixed inputs, while this specifica-
tion extends the adjustment matrix to all
inputs.

A generalized adjustment structure,
which is the solution to the optimization
problem, implies an interdependent sys-
tem. Like Nadiri and Rosen, we allow dis-
equilibrium in one input to influence use
of other inputs. Inputs follow a disequilib-
rium path along which they are dynami-
cally adjusted to compensate for deficien-
cies among the desired and actual levels
of their respective inputs. Attempts to re-
lax this assumption by estimating an in-
ternal cost of adjustment model following
Treadway failed to produce statistically
meaningful results. While this failure may
be attributed to data aggregation or sam-
pling problems, an alternative explanation
for the poor results is the critical assump-
tion of input and output price stationarity.
To obtain the more theoretically attrac-
tive closed form solution suggested by
Treadway, the dynamic optimization pro-
cedure assumes that input and output
prices are constant indefinitely. The ag-
ricultural sector has been characterized by
relatively volatile prices, making the as-
sumption of constant prices inappropriate
for this sector. Therefore, the theoretically
less elegant but simpler adjustment model
is presented here. The disequilibrium sys-
tem implies two types of factor subtitu-
tion: (1) long-run substitution caused by
changes in relative input prices, and (2)
short-run substitution caused by slow ad-
justment to long-run input levels.

For a single input, adjustment to a long-
run equilibrium using an accelerator
framework can be written as:
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x, - x,_1 = b(x,* - x,_) O < b < 1 (1)

where xt is the observed level of an input
at time t, x4 is the long-run equilibrium
level of the input, and b is an adjustment
coefficient between zero and one.

This framework assumes that the long-
run equilibrium input quantity cannot be
observed. In the absence of changes in rel-
ative input prices or other exogenous vari-
ables, the input quantity demanded
changes in proportion to the difference
between the long-run equilibrium quan-
tity and last period's observed input quan-
tity. Equation (1) is generalized to n in-
puts by writing:

X - XL = B'(X* - XL) (2)

where X and XL are vectors of length n of
current and lagged input quantities, re-
spectively, B is an nxn dimensional matrix
of adjustment coefficients, and X* is a vec-
tor of length n of current optimal input
quantities. Although input disequilibrium
exists, firms may remain on the produc-
tion surfaces since the adjustment matrix
includes feedback effects of the type bij.
Output, however, need not be constant.

Empirical Model Structure

The underlying structure of the equi-
librium and disequilibrium models is a
translog unit cost function. In this analy-
sis, the translog function is viewed as an
approximation to the agricultural produc-
er's cost function. The translog is an at-
tractive analytical form yielding input cost
shares as functions of input prices. These
cost shares are linear in parameters and
therefore conducive to econometric esti-
mation while readily yielding measures of
input substitution and price sensitivity.

and Hicksian neutral technological
change. Under long-run equilibrium, the
translog cost function implies a cost-share
system of the form:

dlnC/dlnP,, = S,* = d, + T djlnPt,
j=l (3)

(i = 1, 2, . . , n)

where C is total cost, Pi is the price of the
ith input in period t, Sit* is the optimal in-
put share for the ith input in period t, and
di and dij are parameters.

Symmetry and homogeneity of factor
prices in equilibrium are imposed by:

d, = dji;

di = ; dij= - ij, = 0;
il j=i i=l i=l

S di = 1.
i=l

(4)

The equilibrium own-price and cross-price
elasticities, holding output constant, are:

(P,t/Xi*)(dx,i*/aPi,)

= [(Sit*) 2 - Si* + dii]/Sit*

(i = 1, 2, . . .n)

(P,,/x,i*)(ax,*/aP,,)
= [Sjt*Sit* + dij]/Sit*

(i = j = 1, 2, . . ., n)

(5)

(6)

where xit* is the optimal quantity of the ith
input in period t and Q is output.

The symmetry conditions imposed in
equation (4) imply only that:

ax,/aPit = axj,/dpit
(i ? j = 1, 2, . . , n)

(7)

Factor price homogeneity implies that the
equilibrium price elasticities sum to zero.

Equilibrium Model

The equilibrium model uses a cost-share
system derived from a translog cost func-
tion manifesting constant returns to scale

Disequilibrium Model

The cost of producing a given output
in the presence of internal or external costs
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of input adjustment is likely to exceed the
cost-minimizing level. If at least one input
is in disequilibrium, capital for example,
other inputs are likely also to be in dis-
equilibrium. The input demand adjust-
ment framework, equation (2), is em-
ployed to capture potential disequilibrium
in a system of translog input cost-share
equations. For a single equation, the dis-
equilibrium model is:

Sit - Sit_ = bij(St* - Sjit-) (8)

(1 = 1, 2, . . ., n)

where Sit is the observed cost share for the
ith input in period t, Sjt* is the optimal cost
share, and bij are parameters. The differ-
ence between the observed cost share in
periods t and t - 1 is assumed to be pro-
portional to the difference between the
optimal cost shares in period t and the
observed cost shares in period t - 1.

If equation (3) is substituted for Sjt*, and
Sit-_ is subtracted, then equation (8) can
be rewritten:

unity in the presence of disequilibrium
when:

i(S, - S,_,) = iB(S* - St,) = 0 (10)

where i is a unit vector of dimension lxn.
Equation (10) indicates that the sum of
the changes in cost shares across all inputs
is zero. For autoregressive models, equa-
tion (10) is satisfied if and only if:

iB = zi (11)

where z is an unknown constant (Berndt
and Savin).

Both short-run and long-run price elas-
ticities can be derived for the disequilib-
rium model. Computed long-run price
elasticities have the same form as equilib-
rium price elasticities in equations (5) and
(6). Own-price and cross-price elasticities
in the short-run, holding output constant,
are:

n n
Sit bi d+ 2 dijln P

j=l =l

+ (1 - bii)Sit - bij,S,, (9)
ji9

(i = 1, 2 . . ., n).

The observed cost share, Si,, is a function
of the optimal cost shares for all inputs in
the current period and last period's input
cost shares. Parameters bij are elements of
an nxn adjustment matrix B which is as-
sumed to be constant over the sample pe-
riod. If bii = 1 and bij = 0 for all i --= j, then
the disequilibrium model collapses to the
equilibrium model and all inputs adjust in
a single time period. Therefore, the equi-
librium input cost-share system is a re-
stricted form of the disequilibrium model.
Constraints on the coefficients of the ad-
justment process are necessary if the ob-
served shares in the disequilibrium system
are to sum to unity. Cost shares sum to

110

-S Si, + z bidikl/Si,
(i1,k=l

(i = 1, 2, . . . , n)

= [StSit + _ bijdjk]/Sit
k=l

(12)

(13)

(i =# j = 1, 2, . . ., n)

where short-run elasticities are interpret-
ed as the first period response of input
demand to changes in input prices.

Estimation Methodology and Data

The share equations for the equilibrium
model manifest nonzero contemporane-
ous covariances; therefore, single-equa-
tion estimation by ordinary least squares
is inefficient. The share system is estimat-
ed using maximum likelihood procedures.
Because maximum likelihood estimates are
invariant to which equation is deleted

July 1984
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[Barten], the share equations are trans-
formed to an estimable form by deleting
the nth share equation. The equilibrium
cost-share system, with symmetry and ho-
mogeneity constraints applied, is estimat-
ed as:

n-1

St* = d, + S djln(P,/Pn,) + e, (14)
j=l

i=1,2,...,n-1

where et is a random error.
A nonlinear solution algorithm is used

to obtain maximum likelihood estimates
for the disequilibrium share equations.
The adding-up restrictions, equation (10),
allow the adjustment matrix for the dis-
equilibrium system to be simplified. Be-
cause the observed shares sum to unity,
the B matrix can be transformed to Bn:

bl - bI, b 1 - b n ... - bn

n= b12 
-

b2 n b22 - b2n ... b2n- - b2n

bnll - bn-n . .... . bnln-_ - bn-ln

(15)

Elements of B cannot be uniquely deter-
mined unless restrictions are imposed on
elements of B in addition to the adding-
up conditions (Berndt and Savin). A nec-
essary and sufficient condition for identi-
fication is that there is at least one zero
restriction in each row of Bn (Berndt, Fuss,
and Waverman). For this analysis, we as-
sumed that during the sample period,
1947-74, energy was readily available in
the agricultural production sector and ad-
justments in energy demand never
impeded adjustments in other factor mar-
kets.

The disequilibrium cost-share system,
with symmetry and homogeneity con-
straints maintained in the underlying long-
run equilibrium system, is estimated as:

n-1 n-1

S = bi* d + S dijln(Pjt/P)
ji \ i=i /

n-1

+ (1 - bi*)S, - 1 - . bi*Sjt- + u, (16)
jl

i= 1, 2, ... , n-1

where

i = 1, 2,. . . , n.

and ut is a random error.
Annual time-series data compiled by

Brown and Christensen are used to esti-
mate parameters of the equilibrium and
disequilibrium models. The data span the
years 1947 through 1974. Five inputs are
used in the estimation: energy, fertilizer,
land, hired labor, and capital equipment.
All other inputs in production are as-
sumed to be additively separable. This
strong assumption is made to limit the
number of parameters requiring estima-
tion without distorting relationships among
remaining variables. An additional input
would require 5 parameters in the equi-
librium model and 10 parameters in the
disequilibrium model to be estimated.
Changes in prices or quantities of inputs
not considered in this analysis are as-
sumed not to affect either equilibrium or
disequilibrium cost functions.

The Brown and Christensen data are
the most consistent information available
on input use in agriculture. Hired labor
data were formulated to account for dif-
ferences in the productivity of different
types of workers and changes in quality
due to education. Separation of price and
quantity components of outlays on equip-
ment and land is based on the correspon-
dence between asset prices and service or
rental prices implied by the equality be-
tween the value of an asset and the dis-
counted value of its services (Griliches and
Jorgenson). The service price depends on
the asset price, the rate of return, and the
rate of replacement. Outlays on equip-
ment and land are separated into price
and quantity components by combining
the rate of return with other components
of the service price. Fertilizer data use in-
formation on primary nutrient content to
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account for quality changes. Price data on
nitrogen, phosphorus, and potassium are
aggregated using a Divisia index. An ag-
gregate quantity index is derived by di-
vision. Energy data are developed by
combining U.S. Department of Agricul-
ture's Mechanical Power and Machinery
index with expenditures on petroleum
products and electricity.

Empirical Results

Parameter estimates for the equilibri-
um and disequilibrium models are pre-
sented in Table 1. Parameters are esti-
mated for U.S. agriculture and with linear
homogeneity in factor prices and sym-
metry imposed on the optimal input cost
shares. Conventional R2's (computed as one
minus the ratio of the residual sum of
squares to the total sum of squares in each
equation) are 0.99 (0.99) for labor, capital,
and land and 0.98 (0.95) for fertilizer.
Figures in parentheses refer to the equi-
librium model. Durbin-Watson statistics
are 2.27 (0.69) labor, 1.98 (0.83) capital,
1.91 (0.62) fertilizer, and 2.34 (0.93) land.
Values of logarithms of likelihood func-
tions for the equilibrium and disequilib-
rium models are 371.2 and 425.9, respec-
tively.

The equilibrium model is a subset of
the more general disequilibrium model. A
likelihood ratio test is constructed to de-
termine if the two models are statistically
different. Since each model's parameters
are maximum likelihood estimates, the
likelihood ratio test statistic is:

X = L(0*)/L(0) (17)

where L(0*) is the restricted (equilibrium)
likelihood function and L(0) is the unre-
stricted (disequilibrium) likelihood func-
tion. Therefore, -21nX is distributed
asymptotically as a chi square with de-
grees of freedom equal to the number of
independently imposed restrictions.

The null hypothesis is that there is no
statistical difference between restricted
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TABLE 1. Parameter Estimates for the Dis-
equilibrium and Equilibrium
Models.

Param-
etera

dw
dww
dwk
dwf
dwl

dk
dkk
dkf
dkl
df

dff
dfl
dl
dll
bww

bwk
bwf
bwl
bkw
bkk

bkf
bkl
bfw
bfk
bff

bfl
biw
blk
bif
bll

Disequilibrium Equilibrium
Model Model

Standard Standard
Error Estimate Error

0.120
-. 001

.028

.051

.053

.312

.049
-. 063
-. 035

.103

.032
-. 017

.290

.137

0.008
.097
.093
.031
.044

.014

.283

.048

.040

.006

.015

.015

.008

.021

.268

.253

.257

.189

.162

.122

.203

.103

.282

.269

.297

.205

.570

.543

.545
.405

0.003
.009
.012
.005
.004

.003

.024

.009
.004
.003

.006

.004

.507

.006

Estimate

0.193
-. 036

.191

.096
-. 041

.326
-. 068
-. 091
-. 113

.117

.050
-. 030

.273

.130

.493

.127
-. 024
-. 157
-. 281

.121

-. 404
-. 394

.505
-. 306

.798

.082
-. 890
-. 221
-. 284

.651

a w = labor, k = capital, f = fertilizer, and I = land.

equilibrium and the unrestricted disequi-
librium translog models. More precisely,
the null hypothesis asserts all bij equal zero.
The null hypothesis is rejected at the 0.5-
percent level with 16 degrees of freedom.

Observed values of St should converge
to S* from any initial condition So given a
sufficiently long period of time. Through
recursion, St is written as a weighted sum
of previous values and initial conditions:

S, = BS, + (I - B)BS,- +...

+ (I- B)'-'BS + (I - B)So

July 1984
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TABLE 2. Estimated Short-Run and Long-Run Price Elasticities.a

Input Price
Input Labor Capital Fertilizer Land Energy
Labor:

Short-Run -0.73 0.77 0.28 -. 14 -0.19
Long-Run -. 9 1.17 .53 -. 08 -.68

Capital:
Short-Run .26 -. 63 -. 05 -. 03 .46
Long-Run .86 -. 93 -. 20 -. 27 .54

Fertilizer:
Short-Run .70 .47 -.01 -. 19 -. 97
Long-Run 1.18 -. 61 -. 20 -. 19 .03

Land:
Short-Run -. 36 -1.54 -. 80 .54 .87
Long-Run -. 15 -. 73 -. 18 .30 .76

Energy:
Short-Run .14 .93 .59 -. 16 -. 18
Long-Run -. 94 1.10 .25 .24 -. 39

a Elasticities calculated for the mean share of each input.

where St is the observed input share, St is
the optimal share, and So is the initial con-
dition. In equilibrium, St equals S*. There-
fore, equation (18) can be rewritten as:

St = [I + (I - B) + (I - B)2 + . . .

+ (I - B)t-]BS* + (I - B)tS (19)

Stability requires (I-B)t to converge to a
zero matrix as t approaches infinity. If (I - B)t
converges to zero, then the matrix [I + (I
- B) + (I - B)2 + ... ] approaches B- 1 and
St approaches S*.

A sufficient condition for (I - B)t to
converge to a zero matrix is that the char-
acteristic roots of (I - B) lie within the
unit circle. The adjustment path is mono-
tonic if the characteristic roots are real
numbers and oscillates if at least one of
the roots is complex. Because the number
of nonzero characteristic roots equals the
rank of (I - B), the disequilibrium system
has four nonzero roots. Only three of the
roots lie within the unit circle (0.067,
0.249, and 0.693). The fourth root exceeds

one (1.055) indicating the system is diver-
gent and may be unstable when used for
forecasting.

The disequilibrium model's short-run
and long-run price elasticities are report-
ed in Table 2. All own-price elasticities
except those associated with land have the
theoretically correct negative sign. In ad-
dition, the share system, except land, is
consistent with the LeChatelier Principle
(Samuelson). That is, long-run own-price
elasticities are greater than short-run elas-
ticities because there is greater flexibility
to adjust inputs in the long-run. The in-
appropriate sign on the own-price elastic-
ity for land may be attributed to data
problems associated with government set-
aside programs. Furthermore, simultane-
ity of the supply and demand for land
may have led to an identification prob-
lem. Own-price elasticities for the equilib-
rium share system computed at the means
are labor (-0.8), capital (-0.5), fertilizer
(-0.6), land (-0.1), and energy (0).

The cross-price elasticities have, in gen-
eral, the expected signs and are of reason-
able magnitudes. For example, capital is
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a strong substitute for labor particularly
in the long-run, a complement with land,
and a substitute for energy. Results indi-
cate an increase in the rental price of cap-
ital causes an increase in fertilizer use in
the short-run, but a decrease in the long-
run. Increases in the rental price of capital
have the most dramatic effects on the use
of other inputs in the short-run and long-
run. The cross-price elasticities between
land and fertilizer which indicate a com-
plementary relationship appear incorrect.
Experience suggests that land and fertil-
izer are probably substitutes.

Summary

In this analysis, a fully integrated mod-
el of input demand is formulated and es-
timated using cost-share equations. The
disequilibrium nature of the model fol-
lows the generalized accelerator approach
of Lucas and Nadiri and Rosen. The null
hypothesis of no statistical difference be-
tween the disequilibrium and equilibrium
models is rejected. Within this context, the
disequilibrium version of the translog
share system is judged structurally supe-
rior to its equilibrium counterpart for the
data used in the experiment. This, of
course, is not the same as rejecting equi-
librium. The alternative hypothesis that a
different model with equilibrium assump-
tions may produce statistically superior fit
cannot be rejected. Estimated parameters
from the disequilibrium model are used
to compute long-run and short-run input
price elasticities. With the exception of
land, the own-price input elasticities are
negative and consistent with the Le-
Chatelier Principle.

All economic analyses use assumptions
to make complex problems more manage-
able. However, static equilibrium assump-
tions used to simplify input demand sys-
tems for aggregate agriculture may
sacrifice too much reality in the name of
computational ease. There are many rea-
sons why agricultural inputs do not adjust
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to long-run equilibrium within a year.
Therefore, these assumptions make the
equilibrium modeling framework incon-
sistent with the economic environment and
distort analytical results, such as the com-
putation of demand price elasticities. Ag-
ricultural policy based on equilibrium sys-
tems will likely lead to ill-timed measures
which may intensify rather than relieve
problems. This analysis shows that the di-
chotomy between long-run and short-run,
important for most conceptual economic
models, can be easily integrated into an
input cost-share approach.
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