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Alternative Forms of Price Expectations in
Supply Analysis For U.S. Corn and
Soybean Acreages

Kamil H. Shideed and Fred C. White

The consequences of frequently used price expectation models are analyzed by
comparing the responsiveness of U.S. corn and soybean acreages to six alternative
formulations. The trade-off between bias and variance associated with these forecasts
is investigated. The results of this study have important implications for future
research on supply analysis.

Key words: supply response, price expectations, government programs.

Identifying the appropriate formation of price
expectations is a major challenge in supply re-
sponse analysis for two reasons. First, uncer-
tainty about how farmers formulate their price
expectations has led researchers to propose dif-
ferent assumptions and hypotheses regarding
the extent to which farmers use available out-
look information in their planting decisions.
As a result, different schemes have been used
as proxies for price expectations in previous
studies on supply analysis. The most common
ones are adaptive expectations (Nerlove), na-
ive expectations (Houck and Gallagher; Shum-
way and Chang), futures prices (Gardner 1976;
Chavas, Pope, and Kao), effective support
prices (Houck and Ryan; Houck et al.; Ryan
and Abel), rational expectations formulations
(Shonkwiler and Maddala), and other mixed
formulas of market and support prices (Gal-
lagher; Lidman and Bawden). Muth proposes
an expectations model based on "the rational
expectations hypothesis" which provides a
consistent way of incorporating expectations
into economic models. However, the rational
expectations hypothesis generally is not used
in supply response analysis because of the dif-
ficulties encountered in empirical applications
(Nerlove, Grether, and Carvalho, p. 301).

Second, price expectations as proxies for
"true" unobservable prices are subject to the

The authors are a postdoctoral research associate and a professor,
respectively, Division of Agricultural Economics, University of
Georgia.

bias and inconsistency problems associated
with errors in variables and specification bias.
If errors in variables are suspected, the selec-
tion criterion is to find out the proxies which
are highly correlated with true prices and un-
correlated with the error term. However, high
correlation between the proxy and true price
is not a sufficient basis to ignore the potential
bias caused by specification errors, such as the
omission of a relevant variable (Garrod and
Roberts). The impact of specification bias can
be minimized by using more than one regres-
sor as the proxy for the true price.

The previous work on supply response of
field crops suggests the following points. There
appears to be no a priori method to identify a
superior specification for price expectations for
empirical supply response analysis. Further-
more, there appears to be little agreement
among researchers on which specification for
price expectations should be used in empirical
work.

Since these conclusions are based on aggre-
gate supply response studies, they may not re-
flect the way in which individual decision
makers formulate their price expectations
(Fisher and Tanner). Analyses that used data
obtained from individual farmers have shown
that the adaptive expectations hypothesis per-
formed well in explaining price expectations
of farmers (Fisher and Tanner; Valentine).
These studies provide no empirical evidence
to support the use of the extrapolative or the
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rational expectations hypotheses. In contrast,
Turnovsky provides empirical evidence fa-
voring the extrapolative scheme. In addition,
his results suggest that both the extrapolative
and adaptive expectations models tend to be
inconsistent with the assumption of rational-
ity. For a predictive scheme to be rational, it
is necessary for the expectations and the re-
alizations to follow the same autoregression
(Turnovsky). But results of a test for rationality
indicate that expectations of extrapolative and
adaptive models do not follow the same au-
toregressive pattern of price realizations. Thus,
this violates the requirements imposed by
Muth for expectations to be rational; namely,
expectations should be unbiased and accu-
rately reflect movements in price realizations.

Previous studies provide another result in
that the sum of the lag coefficients is less than
unity (Valentine; Jonson and Mahoney).
Therefore, imposing the restriction that this
sum is unity will underestimate the coefficient
on price expectations and thus produce mis-
leading policy implications.

Since most formulations of price expecta-
tions have shortcomings (Cowling and Gard-
ner), the choice of any particular specification
needs to be based on the performance of al-
ternative formulations in supply response
equations of a particular commodity. This,
however, may not be a matter of simply se-
lecting one of the alternative schemes to rep-
resent price expectations. This task is partic-
ularly difficult for crops subject to farm
programs. As Morzuch, Weaver, and Helm-
berger argue, these programs change every three
to five years and tend to complicate supply
estimation because relevant variables and
structural parameters may change over time.

The objective of this study is to analyze al-
ternative specifications of price expectations
in explaining fluctuations in U.S. corn and soy-
bean acreages. Results from this study should
be useful in identifying which specifications of
price expectations are most appropriate for
further research. Furthermore, these results
should be useful in evaluating the impact of
using any particular specification of price ex-
pectations.

Conceptual Framework

A basic economic model explaining planted
acreage of a crop can be formulated as a func-

tion of expected prices for the crop in question
and competing crops and other exogenous
variables. In its simplest form, the supply re-
sponse model is:

(1) PA, = Bo + B,P* + B2Pt* + B3T + U,,

where PA is planted acreage; Pj* is expected own
price; Pj* is expected price of a competing crop,
j; T represents all other exogenous variables,
and Ut is a stochastic disturbance term.

To complete the stochastic specification of
the model, the following autoregressive mov-
ing-average (ARMA) model for Pt is assumed:

(2) a(L)= (L) = ,,L)

where Et is a white noise process independent
of Ut, and a(L) and y(L) are polynomials in
the lag operator L of degree p and q, respec-
tively.

With the lack of structural information re-
garding the generation of the exogenous vari-
able, P,, the optimal one-step forecasts are giv-
en by (see Wallis, pp. 52-53):

(3) = -a,Pt- -... - aPt-,
+ 'Ylt-l + * . * + yqEt-q-

The impact of past information on prices can
be measured by substituting (3) for P* in (1)
which then may be estimated jointly with the
ARMA model, (2). If expectations are formed
rationally, the model can be estimated using a
nonlinear systems procedure in which expec-
tational consistency requires cross-equation
constraints. The imposition of cross-equation
parameter constraints by full systems estima-
tion has a major limitation, because a single
misspecification in any equation leads to in-
consistent estimates of all parameters in the
model (Cumby, Huizinga, and Obstfeld). Al-
ternately, this time-series model can be esti-
mated by an appropriate procedure to generate
the one-step forecasts. The constructed fore-
casts can be treated as data in equation (1)
which, in turn, can be estimated by a standard
ordinary least squares procedure. This is es-
sentially the method of "quasi-rational expec-
tations" as developed by Nerlove, Grether, and
Carvalho (pp. 302-08).

While the distributed lag model offers a con-
ceptual framework for this study, it is subject
to theoretical and statistical limitations. To
overcome these difficulties, this study uses
simpler procedures to reflect price expecta-
tions. Selected proxies for price expectations
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are used in supply analysis. Each alternative
specification of price expectations is treated as
an explanatory variable in a single-equation
regression model, equation (1). Treating price
as exogenously determined is consistent with
the theory of a competitive firm which as-
sumes that producers are price takers. Also,
market price during harvest is unknown to
producers while making planting decisions, so
price expectation must be an exogenous vari-
able. Alternative specifications of price expec-
tations are used because a superior formula-
tion for empirical analysis is difficult to identify.

Empirical Specification of Price Expectations

Six alternative specifications of price expec-
tations are considered in this study. Each of
the first three models uses a single source of
market information. The naive expectations
model specifies that the expected price is the
same as the market price in the previous year.
In the futures price model the price associated
with a futures contract at harvest is used for
price expectations. Similarly, the effective sup-
port price model bases price expectations on
the effective support price. Alternatively, other
models of price expectations combine more
than one set of market information.

The conditional price expectations model
draws upon Anderson, Dillon, and Hardaker
(pp. 34-41). With this specification, expected
price is calculated on the basis of a joint dis-
tribution of market and support prices. The
estimated relationship between market and
support prices in any period is assumed to be
based on observed relationships during the
previous five-year period. The mean of sup-
port price, E(SP), the standard deviations of
market price and support price, aM and 5,,
and the correlation between market price and
support price, rpSp, are calculated on the basis
of observed data for the previous five years.
Assuming that market price (MP) and support
price (SP) are jointly normally distributed, then
the mean of the conditional distribution of
market price (P*) is defined as:

(4) P* = E(MP I SP = SP*) = E(MP)
+ rMPSP(aMP/aSP)(SP - E(SP))

where SP* is the annual announced or weight-
ed support price, and E(MP) is expected mar-

ket price. The expected market price is spec-
ified in two different ways. One is based on
approximating E(MP) by lagged cash price,
Pt-1, hereafter referred to as "conditional ex-
pectations based on cash prices." The other is
based on substituting futures price for lagged
cash price as a proxy for E(MP), hereafter re-
ferred to as "conditional expectations based
on futures price." Substituting futures for lagged
cash prices is supported by earlier results
(Gardner 1976; Chavas, Pope, and Kao) which
suggest that both prices may reflect similar in-
formation. Further, combining information on
futures prices and support prices may provide
better estimates of price expectations than fu-
tures prices alone. This is an important issue
since previous work found that including both
series as separate variables reduced the effi-
ciency of futures prices (Chavas, Pope, and
Kao).

The conditional expectations models ex-
amine expectations in the presence of price
supports in a manner similar to Gardner's
(1987, pp. 280-82) approach in that ex ante
expectations of prices are revised by the ex-
istence of the support prices, irrespective of
whether the intervention mechanism becomes
effective, ex post, in any particular year. How-
ever, the conditional expectations models are
empirically more tractable than Gardner's
model in that they do not require a nonlinear
relationship between price variables. The ap-
proach suggested by Gallagher is considerably
more general and allows for relating the ex-
pected market price and the support price in
forming price expectations under government
intervention. However, the procedure depends
on whether the support price becomes effec-
tive, ex post, in any particular period. The de-
termination of the effectiveness of the support
price is an ex post consequence which is not
known at the time farmers make their planting
decisions.

The final model combines futures prices and
cash market prices to specify price expecta-
tions. Previous studies suggest that near ob-
servations of futures prices (FP) are more pow-
erful than the distant ones in predicting cash
prices (Just and Rausser; Leuthold). Theoret-
ically, this finding is consistent with the Koyck
approach to lag models:

(5) Pt= a + foFPt + 13FPt-_
+ a2FPt-2 + ... + V,

where Vt is a stochastic disturbance term. Fur-
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thermore, it is assumed that the /s decline geo-
metrically:

(6) k =oXk, k = 0, 1,...
and 0 < X < 1,

where X is the rate of decline. Equation (6)
implies that as one goes back into the distant
past, the effect of past futures price on current
cash price becomes progressively smaller. Fol-
lowing the Koyck transformation (Gujarati, pp.
261-63), the final model to be estimated is:

(7) P, = a(l - X) + XP,_, + oFPt + Nt,

where N, = (Vt - X Vt,). The statistical prop-
erties of Nt depend on what is assumed about
the statistical properties of Vt. Since the Vts
are assumed to be serially uncorrelated, the Nts
are serially correlated but not according to the
first-order autocorrelation scheme. This error
is generated by a moving-average process,
meaning that adjacent errors are correlated,
but errors two or more periods distant are un-
correlated (Kennedy). Therefore, the coeffi-
cient estimates of equation (7) by the use of
ordinary least squares (OLS) are inconsistent.
To avoid this difficulty, an iterative search pro-
cedure was used to obtain consistent estimates
under the assumption of the MA(1) distur-
bance process (see Johnson, pp. 368-71 for
details). The predicted values from equation
(7), P*, hereafter referred to as "Koyck-type
expectations," are used for price expectations
in equation (1).

Data and Variable Measurements

Planted acreage of corn and soybeans in the
U.S. was analyzed for the 1951-86 period. Ex-
pected farm prices of corn and its major com-
petitor, soybeans, were measured according to
the six procedures of price expectations de-
scribed earlier. The effective support price data
used for corn followed the development of
Houck and Ryan; Ryan and Abel; Houck et
al.; and Gallagher. The announced support
price was used for soybeans, because diversion
programs were not in effect for this commod-
ity.

Conditional price expectations were calcu-
lated as follows. Historical observations of the
1948-86 period were used on a five-year mov-
ing sample basis to construct aMP, asp, and rMpsp
to empirically implement the conditional ex-
pectations for corn and soybean prices. For

each commodity, aop is the standard deviation
of seasonal average prices received by farmers
for corn, asp is the standard deviation of
weighted loan rate, and rMsp is the correlation
coefficient between farm price and weighted
loan rate.

Following Chavas, Pope, and Kao, futures
prices of corn and soybeans were collected for
December and November contracts, respec-
tively. Since it was not clear exactly when the
acreage decision was made, the futures price
quotations in the period preceding the planting
seasonwere used (Gardner 1976; Chavas, Pope,
and Kao). Futures prices observed on March
15 by the Chicago Board of Trade were chosen
in the analysis for both corn and soybeans.
Only a single observation of futures prices was
used on the assumption that daily fluctuations
in prices are relatively small.

U.S. Department of Agriculture estimates of
variable costs of producing selected field crops
are considered the best available estimates for
production costs of corn and soybeans. The
index of prices paid by farmers for production
items, interest, taxes, and wage rates was used
to adjust the cost values for the 1948-86 pe-
riod.

In addition to effective support price, two
other policy variables were considered for corn.
These variables reflect effective (weighted) di-
version payment and payment-in-kind (PIK)
programs. The effective diversion payment was
based on the formulation used by Houck and
Ryan; Ryan and Abel; Houck et al.; and Gal-
lagher. The PIK program, which was designed
to reduce planted acreage, was accounted for
by the use of a dummy variable with a value
of one for 1983 and 1986 and zero otherwise.

Market risk was represented by price risk.
The risk variables were calculated as devia-
tions of corn and soybean prices from three-
year moving averages following Gallagher's
procedure.

Estimation and Results for Corn and Soybean
Acreage Response Models

The estimated corn and soybean acreage re-
sponse models under various scenarios of price
expectations are presented in tables 1 and 2,
respectively. The estimates have the right signs
and most of them are significantly different
from zero at the 5% or 1% levels. The coeffi-
cient of lagged corn and soybean acreages

284 December 1989



Shideed and White

I-

el

O

o

ci

3-

3-a

o

0

ni

nil

aP

r3

o

e)

a
C)

CI

Vd

0 0

C )o * o C
* <r;

a

0

o ) o-

[.1ca

z 8

U)

i

.,

g : + * * * *
-o00 o -( -' en 00 " 00 00 o0ooo 00 o -oo o O 0 O Co ^n
o r- t OZ N oN 0oo 00 o o t N 0 0 o- 00- oo m e

tl' 6 (e -^ c t ' -n ' d IO ' d

^ s o - e CO Co N - eno\
d oo ,o O1 Cn 'l

I I " I I -

_-- o ^ or' o t r 
00

. O ~ ---i o --o - m ar oo

' . T.| ·*r- oo t- - en tn tn 00 t _ o oo

0I I I

t- en I 0000 1-7N Ce n 00 e C0 07 0 -) - 00
00 Cl Cl N CN - 00 ¼0 00 en O' 0 C: 00 en Cl I' ON en 0

C i 4 .l~ .- i .d . . C.i .y . . . . . .t 0. . . ICU ^ Cl N * -N l I 00 -
N N s - l C - o

+ tn Z

o^ I T ^I I

· N'* * * * *'

Ni 't ^ , o, o o- o 4 4 ^ m,^ O ci C -O C0 o,--, 0W -r 0oo
oor^ CN o b \ -oO £0 ( \ oO^ o oo o , m aE e o

Ir4 o t 
l

N t _ t r o _ r i oo _ I
'- 00 I c- t0 IIN cfI _

eer Cl I I

- -c o ^ r ooC ^ I £
Cl^ I-^ -I I _^f 'so^ '

+^v* * * * -*
(M o eo \oo o oo ^o n>t O- c - <5
er^ rs m c} t o M m -^ tb o^ - r^ o c oo m o

l C- u -n oN ' l i .- 'o 0

n l

,.. o, ~ eq I * e~

OC en C- _ o oCC ) a 00 00 ( T CD ON ON o tt
CA^^ 00 en m\0 ', -O cC) en er- en t ON t 00 or 00 or-m

eO cq £ m m J m -'-

-_* ir I I -

en'~ o, ', ' eno~ W) 1-IR ' kr ~,o, o ~ ,- o, ~ o,- . .

0 0 0^oNa
s- 0

C) . . 00 0

a T 0 00 0

' oo o o o ' <a ft
'-§ 00 II -5 at

~ a n C C)C)U,, C

g Cd >% I 1- Ua1 as

a U)* i *U, 1
6) 1) - r 00 U i a

u t4 w P F

Price Expectations and Supply Analysis 285

U)

0

U)

0N
Cd

C) _
Cd

C)U

0cd

c-c

0)

C. S

o

a-

Z

O

I I I - . . I I



286 December 1989 Western Journal of Agricultural Economics

* *-oo ^-- . o

00 "C O Q oN Ome
001. . . r-- O. . . o

o' ^ oo tt o00 ^ rN

* *
* *

0N N \N \0 Cl O Clq ON O N ON C)

r0 C 00 Nr^ » oN I' C-i C-' -O C. . . *- o 
r

.'^; * ^ . .
r
.

r t
. O.N

00 _ t f, ^ _7 m _ n

00 ^

od ' 4 4 4 ' 4 '

O h

( N )00 r C c 000 N N
_ ) o C- o O r tn 00 0 C O N

N ON o IO eN 0 Cl O N ON -ON er 0

C I

( N C - O* *o

-O- Cl- ' c ON \OO O >N N '( O0 N
00 _ " o0 t"C I' ^ _ N

' 00 >^ '' tq Cl

oC I

* *

oo0 rC O O 0 oo N '( o o

oN t r ' o. m o N { a" ' t'

o m- o<^
<N I

* *
* * * v O*

- O Cl N r~ o00 0 e'N ^ 0N

O ' *N t I oN

0 '( (

00

o *S II

a rt o

- 0 00 0 -

'0 0

0 0 r 0 O

I. I r ' §

U S fi'

a,0
0

0
I

0u

aa

C

0 X

0 a

o 0

C'so

C'i
C*

w

oo
I

r-4

ci

4-4

016)

Po

0

ni

Q;o-

ei

Po

Q)

WE

W

PM

4-
Q)
rA
W
-W

.P.
-W

O

w

C-
W

P--

.0

0

40
00

2

0 C):

5

5 c

Cd

0 0

I-0 O
0a
o 0

0l

oa v ,
0

0
OJ 0 r

a-

0 '"

o; og Q} .~ "'

"l:a

C,

C o i Pi

0 v0 0

+-'

n

Iac

I . I I - W- V ·



Price Expectations and Supply Analysis 287

Table 3. Decomposition of the Mean-Squared Errors into Bias, Variance, and Covariance
Components

Corn (.3980)a Soybeans (3.5374)a

Vari- Covar- Vari- Covar-
Bias ance iance Bias ance iance

Com- Com- Com- Com- Com- Com-
Price Expectations MSE ponent ponent ponent MSE ponent ponent ponent

Naive expectations .09096 .000177 .3962 -. 70341 .72301 .003566 3.5802 -6.3981
Futures price .14645 .019290 .5462 -. 81704 .59174 .001111 3.6413 -6.5881
Effective support price .37161 .146518 .3005 -. 47341 3.0801 1.07237 1.5636 -3.0932
Conditional expectations

based on futures price .43677 .031558 .8632 -. 85598 .91738 .000005 3.7334 -6.3534
Conditional expectations

based on cash price .13123 .000184 .4538 -. 72075 .79485 .008860 3.9576 -6.7090
Koyck-type expectations .08478 .000007 .2655 -. 57873 .56313 .000002 3.0247 -5.9989

a Numbers in parentheses are variances of the actual prices.

(.23-.32 and .67-.82, respectively) are highly
significant and positive, suggesting that a pe-
riod of more than one year is required for the
economic adjustments in corn and soybean
acreages.

To further analyze the alternative formula-
tions of price expectations, the mean-squared
errors (MSE) of the one-step ahead forecasts
of the 1951-86 period were decomposed into
bias, variance, and covariance components
following a procedure outlined by Just and
Rausser. Accordingly, the following formula
was used for decomposition:

MSE = (Y - X) 2 + 2 a+ - 2ar,

where Y and X are predicted and actual prices,
respectively. The term (Y - X) 2 is the bias
squared, a24 is the forecast variance, ao2 is the
actual variance, and the term - 2axy is the
covariance component. The results of this pro-
cess are presented in table 3. The main im-
plication of the decomposition is that the type
of error varies by model and commodity. For
example, in corn the effective support price
has the highest bias followed by conditional
expectations based on futures price and by fu-
tures price. For soybeans, the highest bias is
associated with the effective support price fol-
lowed by conditional expectations based on
cash price and naive expectations.

For both commodities, the two conditional
expectations show high forecast variability
compared with other procedures of price ex-
pectations (see variance component in table
3). However, this high forecast variance is
caused by introducing the variability of his-
torical prices (measured by aMP and oas) into

the formulation of conditional price expecta-
tions [equation (4)]. Unlike the other forms of
expectations, conditional expectations allow
for supply adjustment in response to historical
variability. On this issue Pope shows that ag-
gregate supply may respond to the variability
of historical prices, regardless of risk attitude.

Since futures prices are biased forecasts and
have greater variance than naive expectations,
futures and lagged cash prices are not good
substitutes in corn acreage supply response
analysis. This argument is further supported
by the bias created in conditional expectations
when futures price is substituted for lagged cash
price. This result differs from Gardner (1976)
and Chavas, Pope, and Kao who argue that
these two series may reflect similar informa-
tion. Similar conclusions hold for soybeans
with more bias associated with the lagged cash
price and its corresponding conditional expec-
tations.

Effective support price greatly underesti-
mated the expected price, suggesting that this
proxy variable may not reflect all available in-
formation. The bias may be attributed to spec-
ification error in the form of an omitted rele-
vant variable, such as lagged cash price.
Meanwhile, Koyck-type expectations are un-
biased and have the minimum forecast vari-
ance.

The trade-off between bias and variance
components among alternative price expec-
tations is important to decision makers for
choosing one method over another. Given the
assumption that a firm's profit is inversely re-
lated to forecast error, a risk-neutral firm may
trade higher variance for lower bias. Alterna-
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Table 4. Estimates of Short-Run and Long-Run Elasticities for U.S. Corn and Soybean Acreagesa

Corn Soybeans

Own-Price Cross-Price Own-Price Cross-Price
Elasticity Elasticity Elasticity Elasticity

Short Long Short Long Short Long Short Long
Price Expectations Runb Run Runb Run Runb Run Runb Run

Naive expectations .199 .284 -. 095 -. 136 .404 2.245 -. 252 -1.401
(.082) (.070) (.199) (.150)

Futures price .187 .263 -. 103 -. 145 .410 1.576 -. 179 -. 687
(.085) (.087) (.214) (.137)

Effective support price .116 .151 -. 068 -. 088 .019 .068 -. 005 -. 018
(.041) (.053) (.065) (.055)

Conditional expectations .175 .240 -. 063 -. 086 .150 .454 .059 .179
based on futures price (.057) (.038) (.089) (.066)

Conditional expectations .109 .160 -. 071 -. 104 .241 .964 -. 129 -. 516
based on cash price (.056) (.044) (.125) (.101)

Koyck-type expectations .213 .305 -. 091 -. 130 .412 1.248 -. 164 -. 497
(.116) (.090) (.226) (.199)

a The elasticities were calculated at the mean values of the corresponding variables.
b Numbers in parentheses are the asymptotic standard errors of estimated elasticities.

tively, a risk-averse firm may accept biased
forecasts in favor of lower variance (Just and
Rausser). Accordingly, a risk-neutral decision
maker may use Koyck-type expectations, con-
ditional expectations based on cash price, and
naive expectations in modeling supply re-
sponse for corn. Likewise, a risk-neutral de-
cision maker may choose Koyck-type expec-
tations, futures price, and conditional
expectations based on futures price in mod-
eling supply response for soybeans. On the oth-
er hand, a risk-averse decision maker may pre-
fer the lower variability of effective support
price, Koyck-type expectations, and naive ex-
pectations for both commodities. As indicated
earlier, the relatively high variability of con-
ditional expectations can be attributed to the
use of historical variability measures in its for-
mulation, and thus it is difficult to compare
conditional expectations with other formula-
tions on the basis of type of error.

Elasticities

Short-run elasticities of corn and soybean
acreages with respect to various specifications
of price expectations were calculated using
mean values for the 1951-86 period (table 4).
To account for the adjustment process, long-
run elasticities were estimated following the
partial adjustment hypothesis of Nerlove.

The short-run elasticities of corn acreage with
respect to its expected price ratios range be-
tween .109 and .213, with conditional expec-
tations based on cash price and Koyck-type
expectations being the lower and upper limits,
respectively. The range is .019 to .412 for soy-
bean acreage with respect to its price ratios,
with effective support price and Koyck-type
expectations identifying the lower and upper
bounds of the range, respectively.

To test for statistically significant differences
among these elasticities, the asymptotic vari-
ances of the estimated elasticities were calcu-
lated from the following formula (Miller,
Capps, and Wells):

s te ab,
where O) is the estimated elasticity with respect
to the expected price evaluated at mean levels,
PA is the predicted acreage, bt is the estimated
slope coefficient, and S2 is the estimated vari-
ance of subscripted variables.

The estimated variances were then used to
test whether the estimated elasticities were sta-
tistically different from each other by using the
F-test with one degree of freedom in the nu-
merator and n - k degrees of freedom in the
denominator (where n is number of observa-
tions and k is the number of parameters in-
cluding the intercept) (Miller, Capps, and
Wells). Using pair-wise comparisons, nine out
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of 15 pairs of corn own-price elasticities and
12 out of 15 pairs of soybean own-price elas-
ticities were significantly different from each
other at the 5% level. The elasticities can gen-
erally be grouped into three categories. The
elasticities based exclusively on market signals
(naive, futures, and Koyck) are higher than
other elasticities but not statistically different
from each other. The elasticities based exclu-
sively on government signals (support rates)
are significantly lower than most other elastic-
ities. The elasticities based on a combination
of market and government signals (conditional
expectations) lie between the other elasticities
and in several cases are significantly different
from elasticities that are based exclusively on
either market or government signals.

Nonnested Test for Alternative Specifications
of Price Expectations

The J-test proposed by Davidson and
MacKinnon (1980, 1981) is used to test for
nonnested specifications of price expectations.
The validity of the following linear regression
model with one form of price expectations

(8) Ho: Y, = f(X, S) + ,ot,
Hot ~ N(O, o-)

is tested against the evidence provided by an
alternative specification of price expectations,

(9) H,: Y, = gt(Zt, y) + Al,,

It ~ N(O, f2),

where Yt is the tth observation on the vector
of the dependent variable, planted acreage; Xt
and Zt represent the tth observations on vectors
of exogenous variables; d and 7 are a K vector
and an L vector of parameters to be estimated.

To implement the test, the following linear
regression is estimated

(10) yt=(l - a)f (Xt, )
+ ag,(Z. 5) + .At,

where ' is the least squares estimate of - from
equation (9). The test statistic is then the t-sta-
tistic on a, which is asymptotically N(0, 1) if
Ho is true. Davidson and MacKinnon called
this test the J-test because 3 and a are esti-
mated jointly. Testing each model against the
evidence provided by the other may result in
one model being rejected while the other is
not, both models being rejected, or neither
model being rejected. This implies that the

J-test is designed for testing model specifica-
tion, not for choosing among competing models
(Davidson and MacKinnon 1981). For choos-
ing among competing models, model selection
criteria are required, whereas nonnested hy-
pothesis tests are used for testing model spec-
ification. Model selection criteria are appro-
priate when the concern is to choose one out
of a group of competing models. Nonnested
hypothesis tests, on the other hand, are tests
of model specification which rely on the ex-
istence of nonnested alternative models. The
application of such tests to two alternative
models cannot, in general, result in choosing
one of the two. But it provides evidence that
one of the models, or perhaps both models,
are misspecified (MacKinnon).

Table 5 represents the statistics of pair-wise
tests of each price expectation against each of
the other alternatives. Each row relates to a
particular tested hypothesis while each column
relates to the alternative. Results of table 5
allow for any pair-wise comparison among the
alternative specifications of price expectations.
However, only the comparisons of "com-
bined" versus "individual" expectations are
emphasized in this section.1 Testing the indi-
vidual corn price expectations against the
combined alternatives shows that all individual
price expectations are rejected in favor of the
conditional expectations based on futures price
at the 5% level for naive expectations and fu-
tures price and the 10% level for effective sup-
port price. Similarly, the truth of both futures
and effective support prices is also rejected
against the conditional expectations based on
cash price. However, none of the individual
expectations are rejected in favor of the Koyck-
type expectations. Reversing the test by con-
sidering the combined expectations as the
tested hypothesis against the individual ex-
pectations as alternatives, suggests that all
combined expectations be rejected in favor of
the effective support price. Further, the hy-
pothesis of conditional expectations based on
cash price is rejected in favor of futures price.

For soybeans, the results are somehow dif-
ferent from those of corn. Testing the individ-
ual expectations against the combined alter-
natives indicates that only the effective support
price hypothesis is rejected in favor of all the

Combined expectations refer to conditional expectations based
on futures price, conditional expectations based on cash price, and
Koyck-type expectations. Individual expectations include naive
expectations, futures price, and effective support price.
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Table 5. J-Test Statistics for Specification of Alternative Price Expectations for Corn and
Soybeans

Alternative Hypotheses

Conditional
Expec- Conditional
tations Expec-

Effective Based on tations Koyck-
Naive Ex- Futures Support Futures Based on Type Ex-

Tested Hypotheses pectations Price Price Prices Cash Price pectations

Corn
Naive expectations .642 2.901** 2.196* 1.317 -. 408
Futures price .843 2.408* 2.245* 1.938 + -. 014
Effective support price 1.039 .441 1.941 + 2.000 + .310
Conditional expectations based

on futures price .904 .796 2.096* .827 .025
Conditional expectations based

on cash price 1.648 2.250* 4.029** 3.069** 1.341
Koyck-type expectations 1.436 1.236 2.817** 3.218** 1.601

Soybeans
Naive expectations .161 1.872 + 1.543 .892 .209
Futures price 1.885 + 1.328 .992 1.677 -. 669
Effective support price 4.851** 3.934** 2.396* 3.780** 3.201**
Conditional expectations based

on futures price 3.840** 3.046** .298 2.769** 2.795**
Conditional expectations based

on cash price 2.303* 1.915 + 1.490 1.313 1.477
Koyck-type expectations 2.475* 1.630 .622 .955 1.933 +

Note: Numbers in the table are asymptotic t-statistics. Significance levels are + for .10, * for .05, and ** for .01 percent, respectively.

combined expectations. The hypotheses of na-
ive expectations and futures prices are not re-
jected against any of the combined expecta-
tions. Reversing the test, however, shows that
all the combined expectations are rejected in
favor of the naive expectations. Moreover, both
conditional expectations are rejected against
the futures price alternative. The effective sup-
port price, on the other hand, failed to reject
any of the combined expectations, suggesting
that the effective support price does not con-
tain evidence sufficient to reject any of the
combined price expectations for soybeans. Ac-
tually, all the specifications of price expecta-
tions provide evidence against the truth of the
effective support price.

Every formulation of price expectations has
been rejected against at least one alternative.
No unique specification emerged as a single
"best" for both commodities. However, con-
ditional expectations based on futures price of
corn and naive expectations for soybeans con-
tained the most information, as evident by the
results of the J-test. These results are generally
consistent with those of Orazem and Mira-
nowski in that no single expectation model
dominates across commodities. However, this

study is more conclusive as to whether a single
"acceptable" empirical expectation regime can
be found for a particular crop. This study con-
siders a wide range of expectation regimes, and
thus allows for discriminating among "pro-
gram" and "free market" commodities with
respect to the formulation of price expecta-
tions. As suggested by the J-test, price expec-
tation models that combine support and mar-
ket signals (e.g., conditional expectations based
on futures price) are more acceptable for pro-
gram commodities, e.g., corn. Meanwhile,
models that assume producers base decisions
exclusively on market signals (e.g., naive ex-
pectations) may be recommended for free mar-
ket commodities, e.g., soybeans. Orazem and
Miranowski, however, consider some expec-
tation regimes based on market signals alone.
Accordingly, their results were inconclusive
even among program and free market com-
modities.

Concluding Remarks

This study shows that estimated elasticities of
corn and soybean acreages are sensitive to the
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formulation of price expectations. Statistical
tests indicated that own-price elasticity esti-
mates could be divided into two groups. First,
naive expectations, futures price, and Koyck-
type expectations gave similar elasticity esti-
mates. Second, effective support price, con-
ditional expectations based on futures price,
and conditional expectations based on cash
price gave similar elasticity estimates. The
elasticity estimates for the first group were
higher and statistically different from the es-
timates for the second group.

The mean-squared errors associated with al-
ternative expectations were decomposed into
bias, variance, and covariance components.
The main implication of the decomposition is
that the type of error varies by model and com-
modity. In addition, the trade-offbetween bias
and variance components among alternative
price expectations is important to decision
makers for choosing one method over another.
Under the assumption that a firm's profit is
inversely related to forecast error, a risk-neu-
tral firm may trade higher variance for lower
bias. Alternatively, a risk-averse firm may ac-
cept biased forecasts in favor of lower vari-
ance.

The results of the J-test show the perfor-
mance of alternative price expectations is not
consistent between corn and soybeans. For ex-
ample, no single price expectation is nonre-
jected against at least one alternative for corn,
while effective support price is the only spec-
ification which has been conclusively rejected
for soybeans. Similarly, effective support price
and conditional expectations based on futures
price contain evidence sufficient to reject all
the other price specifications for corn. For soy-
beans, however, naive expectations provide
evidence against the truth of all the alterna-
tives. If corn and soybeans are representative
for "program" and "free market" commodi-
ties, respectively, no unique specification of
price expectations is applicable for both groups.
Conditional expectations based on futures price
may be an acceptable specification for corn,
while naive expectations are recommended for
soybeans. However, a degree of caution is in
order since each of these two price specifica-
tions has been rejected against one alternative.
In fact, both specifications are rejected against
the effective support price at the 5% and 10%
levels for corn and soybeans, respectively. This
does not suggest, however, that the support
price provides a satisfactory explanation of the

phenomenon under consideration given its
frequent rejection against other alternatives.

[Received September 1987; final revision
received April 1989.]
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