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“Abstract"

Direct énd indiract translog production functions provide ccst
share equations which are flexible and are consistent with micrceconcmic
theor}h This paper combinas recent developments in the tecnnique of
estimating production and consurmer demand équation systems and in com-
putihg the siandard errors‘of the elasticities accurately in stqdy-
ing the demand for cereal products in Egypt. The gain in acturacy from
not using the approximation method--commonly used in the Titerature--is
presented theoretically and empirically. The data emplcyed in this pager
are Egyptian and are for wheat, maize, and rice; these are interpreted’
as factor inputs tha: produce a specific product which we-will refer to
as "cereals". v0ur findingé show that the'A11en e]asticitiQS'of'sub-
stitution (AES) bétween wheat and maize and wheat and rice ethbit
significant (statistically) substitution. On the other hand, the re-
lationship between maize and rice is independent based, again, on a lack
of statistical significance. Indéed. there is fairly convincing evidence
.that fice‘is functionally weakly separable from wheat and maize. The

overall findings suggest that the neoclassical'model offers considerable

promise for modeling the household's demand for cerea]évih Egypt.




Introduction

It is generally égreed that the issue of substitutability/com-

plementarity re]ationéhips among ceréa] products (wheat, maize, and rice)
in Egypt has considerable policy significance, in view of the government's
continuing effort to provide adequate cerea]é with the available resoﬁrces.
It turns out, however, that there is little agreement concerning the de-
gree to which the components of cereals are substitutes, complements, or,
of codrse, independent of each other and with this state of information

on the demand for the product, it is clear that govefnment bo]icy would
only accidently provide an optional solution to its allocation problem.

It is, then, clear, fhdt further econometricranalysis of the struéture of
the consumer demand for cereals is in order, an& to this eﬁd we‘proposé 
employing the:Neoclassical cost function in the present study. In this
context, following the usual procedure, three crops ﬁave been chooseﬁ to
represent the household's demand for cereals; these are whéat, maize and
rice. These three.are clearly the most important basic food crops in Egypt,
with the first two acéounting for nearly 40 percent of total food con-

sumption.

Unfortunately, much of the empirical work dealing with the demand

for food%t%kes an excessively réstrictivé'approach to modeling the con-
-sumer‘s.béﬂavior. This is to’aggrégate products to the level of "food"
with the untested rationale that the cOmponeﬁts of “food" are homogene-
nous in providing food services-and‘are distinct from the goods them-
selves. This separabiiity, indeed is an especially unlikely and undesir-
éb]é maintained hypothesis in this work.(]). Futhermore, the resulting

lack of an explicit unifying theoretical framework, in addition to beiné
\




methodologically unsatisfactory, renders it difficult to compare alterna-
tive findings obtained from different studies in a meaningfully consis-

(2)

-ent manner. -
The approach thiS'stddy wil] take is based on a two-stage optimiz-
ing procedure. In the first stage the Egyptién householder determines
the level of comsumpfion he requires from cereals. In the secqnd stage,
given this predetermined level, ehtreprenéuria] decisions are made with
respect to thé determinations of the optimal levels of each of the individ-
ual cereal prbddcts. In this event--in which the cereal output level is
held constant--it is reasonable to afgde that the‘input levels are the
endogeneous variables. Furthermore, one might reasonably assume that
households are in competition with each other for cereals andrhence that
cereal prices can reasonably be taken as the exogeneous varfab]es. Wifh
thjs specification, estimation of the cost function rather than the produc-

tion function becomes an attractive alternative. .

The objective of this paper is to derive a system of aggregate

;ereal products demand equations from a household model of production -
maximizing behavior by"exploiting recent deve]qpments in duality theory.
The model is applied td annual household Egyptian data for 1964-79.

. Focal points in the study are the specification of the démand-functions
for the different kinds of cereals and the‘éstimation of the degree to
which they‘are substitutes‘for eéch other as measured by the Allen elas-
ticities‘of Substitution (AES). It should also be pointed'out that the
empirica1 results, in addition to providing some interesting and useful
information regarding different measures of substitutability among cereal

demands also provide an explicit test of the neoc]assi;al maximizing
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hypothesis which under]ies the model. That is, in the context of the
Translog functional'fonn, we are ab]e to test and to évaluate, over the
given data, the appropriateness of neoclassical producfion theory for
this problem. We consider this an equally important purpose of this

_ paper in view of the stimu]atibn it could provide to similar studies.
An additional topic, and one in which we believe a cdnfribution has been
ﬁade. i; to show the bias due to computing the standard errors of the
AES using the approximation method.

. The plan of this paper is as fo]]oks; ‘Section II develops the
econometric model which results in estimable demand functions for cereals
derived from cost minimizind behavior; from which estimatés of the AES and
price elasticities may be obtéined. Section III presents statistical tests
of the restrictions on the tréns]og parameters; these restrictions are
symmetry, adding up, and weak separability. Section IV describes a method
for obtaining estimates of the standard errors for the estimates of the

elasticities.(3) Section V, then, describes the data and the estimation

technique applitab]e to problems of this type. Section‘VI presents and

discusses the final estimates of the re1evant'parameters. In section

VII we summarize and conclude the paper.




Households' Demand for Cereals

It is possible to develop an analytical model for the consumption
of cereals based on neoclassical technology to fit the case of Egypt.
In our analytical model wé assume that the household faces a’fiked prod-
uct level which is derived from a set of cereals and seeks to minimize
the costs of producing this mix. In this framework the idea is that
cereal products are .taken as conventional factor inputs, but with an im-
portant distinction. This‘is that rather than a conventional production
problem we are visualizing the consuﬁer qf cereals as operatiﬁg what is
known as a "delivered output” productiqn function. In this use we are not
-discussing "production"'in the sense of its physical meaning and, indeed,
i; is quite natural to épp1y the model‘to the consumer. More specifica]ly,
the output (derived from the mix of cereals) that the Egyptian household
seeks is achieved by mixing the specific 1nputs of wheat,'mafze, and rice,
with alternative feasible arrangéments of the technical processés involved.
Indeed, this framework offers ;n_ana]ytically conveniegt representation
of the features of the production technology that are relevant and in-

téresting for purpose of economic analysis.

In what‘fo1lows,'we will assume that the household minimizes the

cost of producing a given oﬁtput subject to a production function con-

. straint whichyincludes wheat, maize, and rice as factor inputs. The first -
order coddition for a minimum, together with the assumption of a well-behaved
neoclassical production function, permit one to derive the neoc]assical
cost funct%on.(4)’ It is possib]e.'therefore; to describe the nature of
the proéuction technology from the cost function by application of
the duality theorems of Uzawa (]962), Shephard‘(1970), and McFadden

(1978).(5) Moreover, we specify a translog cost function introduéed by
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Chfistensen, Jorgenson, aﬁd Lau (1971) to represent the>outcome of the
‘miﬁimization process. This form does not restrict a prionl the nature of
the AES, and allows direct testiﬁg of the neoclassical properties.

To develop the model, lét'q denote an N-dimensional vector of
commodities, let P denote the vector of corresponding pfices, and let Y
denote the household's “"real cereals product" derived,from a mix of wheat
(W), méize (M), and rice (R) during the period under consideration. Then,
the real product (Y) produced by any mix of the N different kinds of cereals
may be specified by the function: |

Ve = o (a0 ap oos ay)s i=1,2, ..., N (1)
t=1,2, ..., n

A cost fuhction corrésponds to a homothetic production structure

if and only if the cost function can be written as‘a’separable function

in output and factor prices (see' Diewert [1974]). A homothetic production
structure is further restricted to be homogeneous if and only if the
elasticity of cost with respect to output is constant. ‘Thus, in order to
correspond to a well-behaved production fdnction, a cost function must

be homogeneous of degree one in prices; that is,'for 5 fixed level of out-
put total cost must increase proportionally when all prices increase pro-
portionally. Therefore, givén_the prices of‘inputs the housého]ds are
facing, total output value--or cost--of the cereals mix C = (Y, P) 15

‘given as: -
N .
C-;—‘Piq,-=0 - (2)
It is, then, assumed that the household wishes to minimize (2) subject to

some derived level of real output, Y. More spe: . “ically, the household

wishes to
N

Min.  C=zIP;aq,,
q i 1M




Subject to
Y=2¢ (4ys Qps =2es ay)- . - (a)
Finally, assuming certain regularity conditions are satlsf1ed the follow-
“ing first order conditions are necessary and suffic1ent for a minimum:
41/¢j = Pi/PJ’
i,j=1,2, ..., N.
| V= ¢ (ays a0 veen ay) _ (6)
where ¢, = 30/9q;. ' -

Returning to the question of measuring the substitutability among |
alternative mixes of inputs, one is immediately confronted by a cho1ce
between functional forms that exhibit good behavior globally and those
that possess flexibility and impose minimum a prionl restrictions. -Certain
- simple forms,"such as the CD of»the CES satisfy certain regularity condi-
tions globally, but place unnecessarily stringent conditions’on the possible
vélues of the estimated AES.(G)_ Fortunately, recent work in duality (e.g.
Diewert [1971], Fuss [1978], and McFadden [1978]) in conjuction with
: f]exible functiona] forms indicate a way to bypass such undesirable re-
str1qt10ns.

If we assume that there exists a minimum cost function that meets
- all the regdaxﬁty conditions, then we can move to specify a parametric
_ form for this cost function that permits estimation of the AES with few
festrictions. A Translog form seems especially appropriate in the case

in hand for two main reasons: i) it allows direct estimation of the sub-

stitution etasticities and ii) it entials no a prioal restrictions regard-

ing either their vaiues or their variability.




In its general form the Translog cost function may be written as

log C = log o, + ? ay (log P DR B Bij . (log Pi) (log Pj)
i :

+ f uy (long) (log_Pi) + u (log Y) + v/2 (log Y)2
| (n
Because of the assumption that real oﬁtput Ieveis are constant at Y we '
have, in effect, assumed linear homogeneity in oetput. This implies that

uy =0 , |

u =1 ,

Yy =0 , o | | L (8)
as maintained hypotheses. In this event the translog cest function is

written as:v

Tog C = log o, +,¥ aj Tog P, + ? § Bj§ 109 Py log Py (9)

=12, ..., N
where a and 8 are the parameters of the model. Linear homogenity in prices

along with symmetry then imply the foi]owing restrictions on these para-

SRR S
S .-'

meters:

R P TR

y i T . S
§ Bij z Bij =0 By 4 | | Y g b (10)
Differentiating (9) logarithmically and applying Shephard's Lemma
‘vyields three factor input cost share equations as iinear functions of the
logarithms of the factor prices. To do this, first partially differentiate ‘
the cost function with respect to the factor prices, that is, calculate

aC/aPy = qy - | - ()

This result. known as Shephard s Lemma (Shephard [1953]), 1s conveniently
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expressed in logarithmic form for the trans1og cost function as
alog C/alog P, =P, q,/C =5, , | (12)
“where Si indicates the cost share of the ith factor input. The transiog
cost function, therefore, yields the following: linear cbst sharé equations
(with Y fixed to be constant at Y):
‘Si =ay * § Bij log Pj , | i, 3o =1, 2, ..., N. (13)
These costs share equations form the basis.of our empérical estimations.

1II. Hypothesis Testing

Once the model is estimated the information exists to verify the
appropriateness of the model. For one thing the imp]icatiohs of real
, cereals output makimiZation that afe not maintained hypothesis, i.e.,
monotbnicity. positiVity, and curvatufe conditioh§ can and gﬁou]d be
-verified. 1In particular, we can examine the non-negativity condition
(which implies that the va]ues‘of the fitted deﬁand_functions be non;
negative; Si > o);'the neoclassical monotonicity requiremént (that
" alog C/éiaé"Pi'> 0, 121,72, ;i.; N)s éﬁa the necessary.and sufficient
curvaturé‘conditions. For this requfremént'fhe well-known Allen-Uzawa
e]asticifies of substitution must prbvidé élnegative semi-definite matrix
of rank equalgto-at moSi (N-1). In turn, negative semi-definiteness re-
qbires placing alternating sign restrictions on the first N-1 principle
minors of the N-dimensional matrix. A necessary condition, indeed is
that the own elasticities of substitution all be non-positive (see Berndt,
Diewert, and Darrough [1977]).
| A second area of concern consists‘of the investigation of ihe

theoretical and functional form restrictions of equality (or adding up),




(7)

symmgtfy, and weak separability. These tests can be preformed directly.
The empirical test of adding up comes from the accounting identity that
| the input shares sum to unity and hence that the sum of the changes in
shares (in responsé to a price change) for a given input must be zero.

In-particular, the translog cost function must meet the following equality

conditions
(14)

- 8y IR R T S (18)
Here (14) is maintained and (14') is used to test for adding up. To do
this we will test the two restrictions | .

Blu*tBp t B3t 0

Byy * Bpp * B3 7 0 ' o - - (18)
in the two estimated equations (for wheat and maize). - For symmetry, quite
simply! partial differentiation of (9) produces the following symmetry

condition

»® 10g C/alog Py alog P

32 log C/alog P 5fog .Pj =
=855 % Bji O (1e)
(i, J»= 1,2, ..., N)
Thislleaves us with the restriction that

Bz =0 an
Lastly, we consider weak separabi]ity; The motivation for provid-
1ngvfhis test is a practical 6ne, jnvolving Egyptian cereals themselves.
Thus, even though wheat, maize, and rice are mixed together to produce

(or provide) what we are ca111ng the "real cereals output" necessary for

consumption units, in fact wheat and maize can be mixed first--and




separately from rice--in the production process of bread and then bread
and rice may be mixed again to satisfy the household's needs for cereals
~output (in this case bread is a kind of “intermediate"” product). In

this event rice might actually be functionally separable from both

wheat and maize. It {s appropriate to test for this possibility in order
to strengthen our.grip on the‘empjrical cereals problem (in Egypt).

A technology is separable Qith respect to a partitioning.of the
factors into two subgroups provided that the ratio of marginal products
between pairs of inputs in one subgroup, G, are independent of the com-
position of inputs in the other subgroup, G (Leontief [1947]). Thus,

if the production function is denoted ¢ (q), where g ié a vector of inputs

quantitiés, then this condition can be written as

B TR A

3 . bk =Q , for i, jeG and KeG. (18)

where 4 = (2¢/2q;) and ¢y = (32¢)/(aqi 2qy). In the case of the trans-

log cost function we may rewrite this condition in terms of the cost
- shares, Sif and theAparameteré-of_the.fupction, ﬁij' Thus, a necessary
and sufficienf condition for yheat'éndiméiié to be weakly separable from
rice in the productjon process'at.all-points in factor space is

783 - Sp.By3 =0 . L (19)
Hhere wheat, maize; and rice represent the order respeétive]y. Since the
~.cost shares are positive, such conditiohsvcan be satisfied if and only if
823 = By3 = 0.(8) The‘behavioral implication of separabi]ity in this study
is that the household makes the optimal input decision in two stages. In
‘the fi}st stage, expenditure is allocated between wheat and maize on the

one hand and rice on the other, then in the second stage, expenditure is

allocated between wheat and maize. Therefore, changes in the composition
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of wheat and maize do not alter tﬁe optimum input mix between breéd (wheat'
and maize mixture) and rice-in our model.

 To sum up this section, the estimated model is consistent with
a well-defined production function if and on]y if the symmetry and add1ng
up condit1ons hold. The test for both, in addition to indirect tests of
non- negatlvity, monotonicity, and the curvature requ1rements provide a
check on the va}idity of the underlying mode]. These tests can also be
regarded as prior information which guarantees that the parameter estimates

from each equation are consistent.

v, ETasticities and their asymptotic standard errors

‘When parameter estimates are in hand the quantities typically of
interest in a demand study may be obtained from these estimates; these
are, of course, thekelasticities-of substitution,and_the'own and cross-
price elasticities. Uzawa (1962) has show that the Allen partial elas-
;j;jtigs of,substitution (AES) can be combuted from the cost funcéion by

the formula R R |
a”-cci./cic. AR | : . (20)
whére : C; = (aC)/(3Py), and Cyy = (gzg)/(aP1 an).‘ For the translog
cost function we have that | o
oi.-(a,j+ss-)/ss o iry @
(o m ey * 5y(sg - NS =g (211
S1m1\ar1y; the price elasticities (E ) for factor inputs follow directly

from the elast1c1ties of substitut1on as in

Eij = 01j Sj (22)

Since 0y and Eij are linear transformations of the parameter




estimates and prices whose econometric proberties are known, the economic
properties of the elasticities are known as well. A common error in the
literature, however, is to assume that shares calculéted at the mean may

be considered constant and hence that the asymptotic standard errors are(g)

SE (aij) = (%;§f> 2A . Var (Bij) g . (23)
| %3/ B | o

In fact, these standard errors are based on the assumption that the cost
shares are nonstochastic; such a specification contradicts the assumptions

(10) In

used in the estimation even though it might hold asymptot1ca11y
this study, alternat1ve]y, we choose to follow the recent approach of
Gallant (1982) in which a method for computing standard errors is provided.
The explanation of this technique follows.

Recall the first and second partial der%vatives ofvthe Translog

~cost function

(a/aPi) C(P)= oyt § Byj log Pj. A (24)
(2%/2P3P5) C (P) = By | | (25)
and let | ‘ . -
. = ()
) (0]’ -T-s GN' 81]) 8]2: “.’, BNN) ’ (26)
Then first and second order partials are linear functions of the form
(/P C(P) = gte | (27)
2 o =h'
(3 APian) c (P) = hije (28)

 where 959 h.. and @ are vectors which are defined later.Using the previous

13
B notation,-an elasticity of substitution and its derivative with respect

to 8 are

aggle) =1 L g™ (g500)7 (hjg0) (29)

ij (e) = (91.6)-] (QJ-'B)J hij

1

(3/38) o




- . ;f~}

-(9;'0)% (g;')7" (hy;e)g

g LR | ' 22 '
'(Qi 8) (gJ 8) (h‘ij e)gj
and for i=j

oyife) = 1+ (g6 (hyy o ~(g;'0)"]

(3/38)0,(0) = (g,'0)2 hy, - 2(g;'8)3(ny, o),

+'(g,i'e)_.2

9
Let o denote the estimated.variance - covariance matrix of 8; then an
estimate of, say, an elasticity of substitution is obtained by evaluating
oij'(e) at 8,
Gy Ty (B, | . (33)
and its standard error is computed as ,
SE (344) = [(3/38")a;4 (8) & (3/20) ou(e)]‘f o (34)
Ke can fo]]ow a similar procedure for all other elasticities. (12)
| In addition, the gain from computing the asymptotic standard errors
f,directiy without'approximation can be explained if we link peth estimations,
. the approx1mated and the non approximated metho¢ to each other. There
- are two ways to do th1s however First, we present the ‘estimates of the
e]asticitles of substitution in table (3) below with the corresponding two
computations of the asymptotic standard errors. The reader can verify
that the bias in the approximation is actually upwards. This is not
surprising'since'the approximation method treats the shares as constant
;Jand observed while the correct method actually ought to take the predicted
shares which have the least variance. Second, the mere fact that the

"approximated standard errors" of the elasticities of substitution are

not identical with. the "ndn¥approx1mated standard errors" implies that




the fonmer method is less 3ccﬁrate. It is instructive, however, to obtain
an exp]icit expreésion for the gain in accuracy obtained by using the
correct method. Verification of this statement is presehted below in
the case of the translog cost functioh.

For |

8 = (ays «oen ays Byys Byos «een Byy)' s - (35)
we need to dgfine gi' and h;j in (27) ané'(za); The g{ S and h{j s should
- be construcied in such a way that if they are multiplied by e they give the

S{ s and the corresponding parameters, B.., respectively. Let

1J
(100 InP] 'lnP2 1nP3 0 0 0 0 0 0), i

g; = (010 0o o0 0 1nP, lan lnP3 0 @ 0), 1
(0o1 0 0 0 0 0-0 lnP] lan lnP3), 1

((0 00100 000 000) when 1,j =1,1
(000010 000 000O0) when 1, = 1,2

o -

(0 00000 000D°QO01) when 1,3 = 3 3
" Then, reca]llng the elasticity of subst1tution of
1 :
"u (6) =1+ (9] 6)° (93 0)™" (h} ij © HJ (38)
The “approximated variance" of the elasticity of substitution is given by
. v o= o=l A TS I
| VBI‘A (Oij) = (91- 6) (QJ 8) h'lj Q h‘ij (gj 8) (g‘i 8) _ (39)
The “noh-approximated variance" of the elasticity of substitution can be
written as - | v
- . = {0 -] ' - - = ' "] ' "] -
Vary (o4q) = [(g; 6)"" (g5 6)"" hy; - a°] @ [hy; (9, 0) " (g5 0) " -Ad
| (40)




rmte oo -t . S b = -

in which case

b= (gh 00 gy )7 (g 0) gy + (f )7 (g} @) (hiy o) g (a1)

and hence |
Var, (a;) - Vary (Gig) = Banyg (9] 0 Vgl o - al (a2)

.It is interesting to note that the last expression ‘introduces the gain in

accuracy due to the use of the non-approximation method.

Data and Estimation technique

‘ Edypt shares w1th many underdeveloped countries the problems of
availab111ty and qua]ity of the data A]though the sources of the data .
_used here are off1c1al the qoanttty 1ndex and the price index have a long
way to go to meet the standard one is used to for deve]oped countries
.The best available data, in any event, are those used and discussed in
Ghazal (1982) but extended by three years. The data are time series from
1964 to i979; the prices are scaled with all prices at 1964 equal to zero
in the logarthmic form. Finally, shares, Si‘ are deflated by the price.
index and by popu1ation to oive real share per capita.

Foliowing conventional practice, we assume that errors in the
process of eost minimization give rise to additive stochastic errors with
the cost-share quations. The errors are likely to be correlated, because
random deviations from the maximization oroceSs should simultaneously
affect the three markets for wheat, maize, and rice.‘ This contemporaneous
~ correlation may be corrected by using--as adapted in this study-?Zellner's
Efficient Method (ZEF), as suggested by Zellner (1962). Since the cost
shares sum to unity, the contemporaneous covariance matrix of the distur-

bances is singular, and one equation must be dropped to estimate the system




(rice is dropped here). The parameter estimates of the deleted equation

can be recovered from the restrictions 1mposed.(]3)

VI. The Empirical Results

~ The translog form (13) for three factdr'inputs has eight parameters
to be estimated. The rest can be obtained from the restrictions imposed.
The estimates for all eight parameters are presented in the first column
of table (1) a]ong with their asymptotic standard errors. We adopt the
following subscripts for ease in reportlng our results; (W) for wheat;
(M) for maize; ‘and (R) for rice. |

The monotonicity condltion and the non-negatxvity condit1on are .
satisfied for all data points in our samp]e. 51m11ar1y. computat1on of fhe
bordered Hessians for our estimates indicates that_the translog cost func-
tion satisfies the curvature condition. For overall validity of the trans-
log cost appro;imation. the resfrictions are tested and then imposed. Table
»‘(l) displays the barameter estimetes for the constrained fit in columns
(2)-(5). They afe symmetry,.adding up, both symmetry and adding up, and
finally separability. All the estimates are significant with the exception
of Bup in all models. | |
In table (2) we provide critical levels for a variety of possibilities

along with the test statistic for each set of restrictions. The reader is
free to eva]uate‘OUr test statistics with reference to this table. However,
the results clearly indicate that the null hypothesis implied by symmetry.
~adding up, both symmetry and adding up, and separability cannot be rejeet—
ed at P < .05. According to the separability test; the findings confirm
and support that rice must be treated as an independent input to the pro-

duction process of cereals. This also explains the non-significance of




Table (1)_

Cost Function Parameter Estimates 1964-1979
(asymptotic standard errors in Parentheses)

Model

Parameter

Unrestricted

Symmetry

"Adding up

Separability

.4851
.0100)

.3673
.0078)

.1817
.0684)

1417
.0610)
.0132
.0315)

.1605
.0531)

.1949
(.0473)

-.0667
(.0244)

.4838
.0087)

.3663
.0068)

1916
.0562)

.1526
.0432)

-.0098
.0285)

.1526
.0432)

.1894
(.0421)

0671

(.0248)

L4971
(.0039)

- .3528
(.0030)

.1064
(.0365)

-.0817
(.0443)

-.0192
(.0311)

-.0697
(.0283)

1292
(.0344)

-.0595
(.0242)

.4841
(.0098)

\ ;
. 3625
(.0076)

.1829
(.0683)

-.1549
(.0521)




)
Table (2)

Test statistics (Chi-square) for re?¥r§ctions
on the translog cost function 4

Degrees Critical Values of x2

Hypotheses of - Test Statistic —
Freedom .05 .025 .01

Symmetry ' ‘ . | 5.024
. Adding up ' 7.378
. Both - '9.348

. Separability 17.378




of BMR in all models.

. Table (3) reports the estimated Allen partial elasticities of sub-
stitution evaluated at thre-- points (1965, 1969, and 1976). They are
presented along with their asymptotic standard errors comphted twice;
the.first standard error reported in parentheses is computed accg;ﬁing to
the cdrrect method shonn above while the second standard error repo;ted '
in square brackets is eompnted accordinQ»to the approximation method which
tends to bias the estimate of the asymptotic standard errors upwards.

The reader can easily verify this by observing the differences in table (3).
Egyptian househoids exhibit partial elasticities of substitution

significantly dﬁfferent from zero at the 5 percent level between.wheat

end maize and between wheat and rice. The estimates'are nqt, however,

significantly different from zero between maize and rice; this result is

. not surprising, of course. The AES estimetes indicate that wheat should

be considered a substitute for maize and rice in the household production

process. Needless to say, the relationships between maize and rice should

‘be interpreted as independent based on their asymptotic standard errors.

Moreover; the substitution elasticities of wheat with rice often exceeds

those between wheat and maize. The latter findings suggests that the

household's adjustment to'changes in relative prices‘ie higher with rice

than with maize; that is maize shows less subsfitutabi]ity with.wheat

than with rice. Given that wheat is the most esSentia],factor in any

meal, then rice demand behaves as if it ie the first candidate for adjust-

ment in}response to changes in the'price structure of cereals; nonetheless,

it is independént of wheat and maize taken together in the production procees.

Table (4) reports the demand elasticities from the derived demand




Table (3)

Estimated elasticities of substitution*

e

Elasticities _ Year
of
Substitution 1965 ' 1969 1976

oM ' .5589 ' - ,5594 : . .5733
(1308) (.1296) .1264)
[.1508] - [.1502] [.1427]

%R ' .6915 - 6911 .6687
(.2751) - (.2737) .2922)

[.3200] [.3212] - v E.3599]

-.101435 -.0696 -.075 -
(.3701) (.3605% -3693)
[.3634] [.4378 - [.2439]

-.5758 -.5934 .6150
(.1063) (.1044) .1044)
[.1128] | [.1194] . .1254]

-.8191 8093 ..7758
(12537) 12473) E.zsoa)
[.3187] 2988] 12569]

-2.0036 .0063 -1.9887
(1.034) .9286) (1.1379)
[1.1334) .1638) [1.2903]

‘*The asymptotic standard errors are in parentheses while the
approximated asymptotic standard errors are in brackets.




Table (4)

Estimated own and cross price elasticities
(asymptotic standard errors in parentheses)

Year .

Elasticities
' 1969

.1870
(.0435)

.2818
(.0640)

J119
(.0424)

.3481
(.1389)

.0118
.0583)

.0233
.1200)

.2989
.0519)

.2705
.0848)

-.3249
(.1679)
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equations with their asymptotic standard errors; they are evaluated at
fhree points, as before, 1965, 1969, and 1976. In geﬁera]-our estimates
| are consistent'with the exbectations‘of economic tiiory. In particu1ar,
~all signs ére as expected and all of tﬁe estimates are significanfiy

different from zero except when the relation between maize and rice

is involved. Of course, on the basis of these results, it is apparent

that the translog cost function (on the Egyptian data) as well as
neoclassical production theory are appropriate means to study this pro-

blem.




VII. Conclusions

In general, it is difficult to establish the validity of the
neoclassical framework for modeling the hoyseho]d's demand for anyl_
aggregated commodities on the basis of the direct evidence alone. -
Generally, one finds problems because of model misspecification or be-
cause of the performance of particulak functiona1 forms. The way to
proceed, of course, is to appraise the validify of the model and its
particular-fUnctiona] form; among the methddS‘that are available to
.achieve this objective the translog (flexible form) is the one adopted in
this study. As it turns out, in the'case of Egyptian cereals, our finqings
suggeét that neoclassical production tﬁebny does offer an exceptionally
useful conceptual setting within which to model the households' demand for
cereais.- In addftion the separability test énd the-study of the bias in'
the asymptotic standard errors @f the AES, as compﬁted by the approximé-
tion method, are the most important aspects of>this study.

It seems safe to say that while the empirical }esults of this
paper are of considerable general interest they are also of value to
the Egyptian authorities in conducting fheir agricultura1 policy . Even
so, we do not think that the'détai]s of our findihgs.are of genéra] in-
terest, énd so}we have not gone- beyond the. standard theoretical topics
in this paper. It is also true that future research fn this area depends
on, and mﬁst await, the development of better price and quahtity Dividia
indi;e; (or cereals and their pﬁices. One canvsafely conjecture, hoWever,y

on the basis of the results reported in this paper, that a neoclassical

technology would be an appropriaté way td greet these new data, upon their

arrival.




Footnotes

*We wish to thank Michael Wohlgenant and Elssayed Elssamadisy for helpful

comments. -All remaining errors are, of course, our responsibility.

(1) . Analysis of the implications of the separability assumption as a maih-

tained hypothesis in flexible functional forms is found in C. Blackorby
et.a].'(1977). Separability tests, using flexible forms involve
fairly strong assumptions themselves. The translog functional - form
as one example - used below - can only model additive separability
or homothetic separability.‘ Indeed, a refutation of separability
using the-trahé]og may be merely a rejection of the Cobb-Douglas
form of a truly separable preference ordering. |
This literature is élso deficient with respéct to its use of specific
functional forms. Simple functional forms that are consistent with
the neoclassical iheory of consumer behavior suffer a severe problem
of being additive. On the otherhand, more advanced functional forms
such as loglinear demand equations or differential demand equations
(Rotterdam) show more flexibility than the simp]é ones. However,
these latter forms have to be not only additive but also homothetic,
to represent preferences Which are consistent with utility or produc-
;ion maximfzation. ﬁonethe]ess, they severé]y»restrict the sub;
stitution possibi1i£ies among commodities.
This part is considered extremely importént because almost ai]
;gé;nOmic literature in the context of flexible functional forms
ignores it or adopts an approximation .-ethod which contains falla-
cious assumptions. Exceptioqs are Gallant (1982) and Ewié-Fisher

(1982).
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- The recent application of duality theory in economics has numerous
applications to the study of production and cost relationships.

Using these theorems (see Diewerf [1974]), and given regularity con-
ditions, there exist cost and productidn-functions which are dual

to each other. The specification of a production function implies

é partichaf cost function. Choice of either approach has to be

made on econometric grounds. |

For further details concerning these theorems, and some empirical
application see Blackorby and Ruése]] (1976), Fuss and McFadden (1978),

Berndt and Wood (1975) and Christensen and Greene (1976).

The Cobb-Douglas specification imposes the restriction that the AES

of each pair of goods is constant and equal to unity; the CES, in
turn, allows the AES to differ from unity, but forces it to be the
same for diffefent pairs of commodities (inputs).

The tests of symmetry and adding up are very 1mpoftant; They refer
‘to the validity of the maximization process and hence to the validity
of neoc]assical theory. Taken together these restrictions imply
linear homogeneity. This is important since its aécepténce*is needed
to justify a successfu1‘aggrega£ion across households.

For more details about linear and non-linéar separability restrictioné,
‘the reader is referred to Berndt and Christenéen_(1973) and Blackorby
and Russell (1976). -

Si v¥i are random variab]es and hénce one should not‘take‘them either
fbam_observations or treat' them a$ fixed. They have to be predicted
f}om the model. One obvious reason is that the variance of the pre-

diction is 1e$s than the variance of the observation.




(10)
(M)
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See Dennis and Smith (1978, p. 804).

In computing the standard errors of the constrained parameters we

have made use of the constraints:
ag = 1 - ay -‘02 H
= - (ﬁ]3 + 823) ’
= - (8]2 + 822) ’
= - (Byy 8y

The SAS program used to compute these estimates and the standard errors

'dfrectly for given prices, 8, and 2 is available on request from the

authors.

The estimates obtained here will not be invariant with respect to
which equation is deleted. Kmenta and Gilbert (1968) and Dhrymes
(1970) have shown that iteration‘of the Zellner estimation produces
results in maximum-1ikelihood éstimates which are invariant with
respect to‘wﬁich equation is de1eted.(8arten [1969]). In our ex-
periment, a small number of iterationsvdid not show significant
changes to justify the cost of more iterations or any risk of non-
covergence. Therefore, only the ZEF estimate is reported below.

A test of both symmetry and adding up simultaneously may be considered

rédundént henesincé each is accepted individually. However, it is

‘presented for éomp1eteness.
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