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NOTE:




On Predicting Subsectoral Outputs and Prices
Via an Optimizing lodel*

by

José Encarnacidn, Jr.

The possibility of using an optimizing (maximum) problem
to solve explicitly for competitive equilibrium prices and outputs
was apparently first suggested by Samuelson (1952). Subsequently,
Duloy and Norton (1973) applied this idea to Mexican agriculture.
In this note we wish to look into the merits of employing a similar
device as a model to predict market prices and outputs in the

Philippine aggicultural sector.

s

For s%Pplicity, suppose only two subsectors (say rice and
non~rice) aﬁj three inputs (say land, labor and capital).
Generalization:of the argument to more than two outputs and more

k3

than three inputs will be apparent.

Let
(1) Py = 8;(y)) i=1,2
Q .
@) vy = £50xg5 Xy Xgy) i=1,2
o i =
3) A v; i=1,2
(4) xj = le + sz j= 1, 2’ 3

*The writing of this note was occasioned by discussions with
David E. Kunkel and the model formulated here is basically similar
to one that Kunkel describes in a paper he presented at the Third
Agricultural Policy Conference held in U.P. Los Bafios in October 1975.
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Inverse demand functions are given in (1), the demand functions being
expressed by y; = ggl(pi). Production functions are given in (2),
.xji being the amount of input j used in i production.
Equilibrium obtains with (3) when amount demanded equals output.

In (4), xj is the total amount of input j supplied and used.

Assume that a fixed amount of input 1 (say land) is available
for allocation between the two subsectors. Input 2 (say labor in a
surplus labor market) is available in any amount at a given fixed
price m, (which may be institutionally determined, in the case of

labor, or determined in a world market, as in the possible case of
#

fertilizer). ilnput 3 (possibly capital) is available to the sector

at an increag!ng supply price, Xy = h;l(n3), or

3
(5 LY =; §3(x3)

These three §cases-—a fixed amount of a resource, a fixed price, and

an increasing supply price--cover the possibilities.

Congider now the problem of maximizing the objective function
2 Y 0
6 ¢ = } 1:]0 pydy; + A O - £ (k0 Xy, Xg.))

i=1

(o}
t Oy -yl G Xy - o) - TRy F X))

where Ai’ Hy» Ty are Lagrange multipliers. ¢ is basically the

difference between two sums: the sum of areas under demand curves
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for outputs, and the sum of areas under supply curves for inputs
(with the exception of input 1 whose amount is 'assumed fixed). We

note that the term in ¢ involving T, could also be written as

Assuming an interior solution, necessary conditions include

€D 3¢/3yi = p;tu =0 i=1, 2
(8) 3/ox,. = =X, /[, -T, = 0 i=1,2
ji i1 i j j=1,2,3
o .
(9 3¢/%; gty s 0 i=1, 2
]

from which follow

(10)  pyof /) = pyaf,/ox, = 1 j=1,2,3

which are thé'fgmiliar conditions equating marginal value products

+
*

to input priées. A solution of the model thus implies (10), which

indeed is the rationale for the objective function (6).

Suppose, then, that we have correctly specified and
empirically estimated functions for (1), (2) and (5), as well as
values for .3 and “2'

maximum ¢ also gives predicted values for the Y; and Py

Then a programming algorithm that yields

Abstracting from statistical and estimation errors, how well would
such a model predict? Essentially, for the model at hand, this
question is the same as: How closely does the assumption of a
competitive equilibrium approximate the real world (of the Philippine

agricultural sector)?
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We know that in a competitive equilibtiih, shadew pPites
generated by an (apﬂ&%“?i‘ii) eptimixing model would equal equiliﬁiiﬂm
(Iigkat) prices. To the extent, therefore, that ou} real world
depareé (which LE dosd) fyem she Nbbumptions ehetscterizing a
competitive equilibfium, we can expect a priori a divergence of
shadow prices from market prices (to which actual markets taspond).
Accordingly, with wa¥ginal value products being equated to the
shadow price " ia (10), the model's solution would give us wrenmg
predictions of actual prices and outputs. To vhat degree they arve
wrong cannot of course be determined g priori, Only compavisens #f
the model's proq;ctiann and actual market values coyld possibly
provide infornué&on en this point. At the leagt, hovever, we can
say that the nq!bl's predictions will in general be different from
actual valu‘c:iéven after abstracting from specification, estimation

and statisticai errors. The reason, simply, is that actual markets

do not utiaff all the assumptions of a competitive equilibrium,
which in this model takes on a very heavy burden in addition to its
role as a theoretical framework useful for making qualitative

predictions in empirical applications.

The point is this: In empirical work we do make predictions
of how some economic variables would change in response to changes
in some parameters, and we (often) use competitive equilibrium
assunptions (of the comparative statics kind) in making those
predictions as to the directions of ghange. We do not make

quantitstive predictions unless we have some siphimetric model, oF



good intuition which is sometimes better, as basis for such
predictions. The econometric models that we use for this purpose
are estimated from actual data that reflect both competitive and
non-competitive equilibrium and disequilibrium aspects of the real
world, and these models do not make essential use of competitive
equilibrium assumptions. But this is not the case with the model
at hand, which requires equations (10) for making quantitative
predictions, and equations (10) presuppose all the competitive
equilibrium optimizing properties for shadow prices to equal market

prices.

We condlude tﬁat an optimizing model based on competitive
equilibrium pioperties is not suitable for quantitative prediction
purposes. BJ& note, however, that this conclusion is based on the
observation $hat shadow prices will in general differ from market
prices. So§if§we can eliminate shadow prices in the model's solution,
the situation could possibly be improved. One possible way out of
this difficulty is to estimate independently the X4 (for our fixed

input 1) and deleting the term involving =, in (6), making the X5

1
given values in the optimization problem. Then there would be no
shadow price ™ that the solution would require to equal input l's

market price.
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