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_AP?ROACHES TO_DEMAND PROJECTIONS FOR FOOD COMMODITIELS

George

The  standard approach to demand ana1y51s 1nvolvns the
estimation of a demand eqﬂat“”n

(1) agp = Ty (vg

)

where Q5 ¢, is per capita consumption of the'ith commcdity
in year t F is a function whose.mathematica1 form is:
decided u51n@ the goodness of fit, ytls a measure of per .

. capita disposatle income, P.. is the price of 1th commodity

~in period t, th, ZZt,f,...,lgre other explanatory variables
and Uit is a random distuybance term, Long-run changes in
the'per capita consumption of food commodities occur as a
result of individual and joint effects of many factors like
changes in relative prices and income, chahges in tastes
andfpreferénces,-introduction of new products, changes in
occupation and urbanization, and changes in the age compo-
sition of the population, In the short run, it is .
convenient to aasume.thatvfactors other than prices and
income remain the'same Theréfore short run changes in-
per capita conoumptlon will be 1nfluenced by price and
income changes.

Single Equation Approach .

In single equatlon approach, a mathematwcal form of
demand equation is specified and the parameters in the
regression equation are estimated. Often, it may be diffi-
cult to provide proper a priori SpGlelCdtlonS of the demand
functions, Therefore, in practice, the following five forms
have-been used, and a cheice among them is made based on th@
goodness of fit and the nature of 1nd3v1dual coefflclents
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Linear a+ b Yt+- c pt

- Semi-logarithmic e b log ¥y + ¢ log pt

Double logarithmic log qt = a+b lob Vet C log Dy

. Inverse 1ogarithmic_';logfqt a+~b Vet © D '

Log~-difference AN log (q.) = d+ Db [};log'yt_'

N [ 9] - .
| | + ¢ /nlog v,

Once the parameters'of the regression equation are estimated,
the equatlon can be used for uhcrt run foreca sts of commodity
demand., However there are a number of limitations of thl
approach:

(1) The explanatory varlables income and prices, ars not

truly exogeneous, Often quanﬁities.and prices are
jointly deﬁermined; In other;words} the demand equa-
‘tion, expressed as above, is really only one in a
system of equations which are to be estimated - |
»”51multaneously. 4 ‘ ‘
The dGC151on regardlng the predlctors appear1np expla—
citly in.a regre051on equatlon may be arbltrary in the
absence of a widely accepted eriterion.'ln regression
‘analysis, a regressienjcoefficient is treated as in-
significant if it is less than approximately twice its
'standard error, IoWever the omission of such regres-
sion coefflclents may bias the eetlmates cf the remai-
ning parameters, ol I s
~ The standard approach . to demand analysis s pocified
’above 1s.statlc 1n.nature :Over a period of years,
apart . from changes in.the tastes, preference and’
similar other factors there may occur changes 1n
the regre351on coefflclents .In certain other cases
the response may tend to be distributed over a period
'Qf yeafs. Distributed'lag.modelS‘have‘been_used-to
estimate regression coefficients.when the response
is spread over a number of years,
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- Here it is not possible to review all refinements inﬁrq—a
duced by demand theory and statistical estimation procedures.
We shall restrict ‘the discussion to show how demand inter-
relationship can be incorporated in the projection framework
and to indicaxe how treﬁd‘factors can be accounted.

e

. ouppose that thé” consumcr's ch01ce function involves
commodities, Let ql, q?, R represent the quantitiss™

chosen at,prlce Py Pos seenes, Do and the consumer income vy,

The consumer's choice from the\commodity space will be
influenced by certain behavioral characterlctluc. We can
define a number of preference axioms such that there exists
an order-preserving, quasi-concave utility indicator which
is monotonic and continuous, The consumer's choice of qw,'qg,
N FY will be such that the utility indicator is maxi-
mized subject to the availability of resources (1ncome y).
Under given prices ahd inccme the qaantlty purchased of each
'commodlty can be expressed as a function of 1ts price, prlLJ
of other commodltwes and income.

(2) q; = qi'g_(Pl , P2, ....\.,Pn, y )3 (1i=1,2, ......n).

If we assume that the relatwonsh1p is linear, the demand
functlon can be written as: \

(3 g | | ‘ ,
94 = ®n1 P1 o+ an2 Ps 4 e 2 P Py P Y

b

In matfix‘notation,,the:system‘of equ ations (3) can be
written as (4) Q = M.P. where Q is a vector of quantities,
M is a matrix of price and income slopes and p is a vector
of .prices and income. Equation (4) involves (n X n) price
coefficients and '’ 1ncome coefflclents Tn»orde?-that‘the'
model may be estimated by known technlques it is_required'

e
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that the number_of'observatiqns‘shogld be at least equal

to the number of parameters to ‘be estimated;‘which in this
case is n (n + 1), Wheﬁ.there is a 1afgér number of qumo-
dities 'to be considered, it is not possible to satisfy this
condition, and thus we run into the so-called "problem of
degrees of freedom, "t However, the "integrationist's
approach" recognizes‘the inter-relationship\émong*all commo-
dities, so that it is possible to estimate the demand inter-
relatiohsbip_matrix M;g ‘

Linear Effects of Time on-Consumption

\ _The specification of. denand functions’in.termé-oprrice
and income excludes many possible continuous systematic
variations in the demand zas a result.of.factors other than
those specified. Limitations of data and imperfections in
our understanding of the factors that influence coﬁsumption
decisions may often contribute to and enhance the possibility
of<some/systematic.variation'in,the quantity demanded, Often,
in demand analysis, such variations are handled by incorpo-
rating time as a variable with linear or~nonolinear effects,
If the purpose of the analysislis only for making projec-
tions; inclusisn.of time may result in more reliable projec-
tions than when time is exéluded, However, it may be ’

1. A.C. De Janvry and J, Bieri, "On the Problen of Degrees
of Freedom in the Analysis of Consumer Behaviour,” American
Journal of Agricultural Economics, Vol.50, No.5, December,

1968, pp. 1720-1736. '

—————— e

2. See W,K. Boutwell, Jr.: ‘Estimation of Consumer Demand
from Ordinally Separablé Utility Functions, Unpublished
Ph,D. Thesis, North Carolina State University, Raleigh, 1965;
G.E. Brandow:"Interrelationships among Demznds for Farm
Product$ and Implications for Control of Market Supply,
Pennsylvania Agricultural Experiment Station Bulletin 080,
'1961; and P.S. George and G.A. King: "Consumer' Demand for
Food Commoditiss in the United States with Projections for 1980
University of California, Davis, 1969.

o
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'possible'that‘variables like income and prices are hichly
correlated With time so that ihtroduction of time as =a
variable may result in éstimatidn_problems. An estimate of
the coefficient associated with time may often be an over-
¢stimate since most unexplained variations might be absorbed
by this coefficient in addition to the effect of time.
Further, it will be'hard to provide an- interpretation for
th® coefficient associated with time, Therefore, ih_many
cases, it .may be advantageous to exclude time as a variable

“in the demand equation.

At the same time, use of first difference of the

variables in the demand ecquations provides an opportunity
to test the presence of linear effect of time. A demand
equation of the following form can be used: ‘ "

oy - g » . * : 1,“
(5) &log gy = 85+ €4y {}log Pyt e ¥ Gy B.log p,

in

+ e, MDlogy.
Cyy 2 ORI

» . . . . \
when- there is no chenge in the independent variab es (price
and income) over the years, (5) reduces to log q; = @3+

If the value of ay is significantly different from zero, it

N

’ 0

implies that some change in consumption will ‘take place
from the preceding year, even if there was no change in
prices and income, ' '

Foote3 suggests that the pércentage effect of time
in each year can be obtained by ﬁaking the antilogarithm
of the constant term plus 2, if all variables in the first
‘difference analysis are converted to logarithms and if the
constant term differs signjﬂigantly from zero. Tor Q;ample,,
if the estimated value of'ai is-equal to .0172, - we take the

3. R.J. Foote: “Analytical Tools for Studying Demand
and Price Structure, United States Department of Agri-
culture, Agriculture Handbool No.lkO, 1958, p. A43.

\

. \
<
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anti-logarithm of 2. 017? as lOA.?O oo'we conld say that
time trend alone would 1ncredse ‘consumption of the commOultv
4.20 per cent annually '

Projections with Constant Deéemand
Matrix Plus Time Trend '

As mentioned earlier, the demand interrelationship
matrix, M, was developed under conditions of ste itic equi-
librium, Further it was shown that time trend of consum-
ption could be obtained from the constant coefficient of
the first difference of ldgarithmiC'estihating‘eQuation.
One approach to projecting consumption in a fﬁture'per‘oi :
is to use the demand matrix plus the time trend, When
estimates of'priCGs and income are available for a future
period, say 1980, an estimate of quantities demanded can
be obtained from (/) under the assumption of constant
demand elasticities (when § and P are egpressed in loga- -
rithms). Let the annual time trend for the‘ith commodity
be Si,‘expressed as a per cent change per yeqf. Lf' the
projectioh is for X periods ahead of the present period,
the tlme trend alone will Jntroduce a multipli@r of

(l+-S ). This multlpller together with the projected
static level of conuumptlon (51)3, provides the

following estimate for,consumptlon»for K periods ahead’

NA ~ o (K
(6) g = a5 (1 +5;)

Projections with Changing Demand Matrix

Another. method of incorporating dynamic element
into the projection framework is by assuming a varying
demand inter-relationship matrix, Here, it is possible
to assume that the elements in the matrix M vary over

time in a certa1n-manncr' Ior exanolo consider the ;

4. Estimates of consumer ‘demand for many food comqog
dities in the United States are given in - P.5/Ceorge

and G.A, ¥ing: op. cit.
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demand equations:

‘7) £log gy = i i AN qgjzyg_,.g =
o ; S R 1,2,..L..,n)
where
. . ‘ cth o L
9; = quantity of the i commodity demanded,

\ C.th - c
p,. price of j  commodity, and
J : i . ’ . ’

. a measure of real -income.
Let y*denote the inComé at current priceé.'Then'the
expenditure propbrtion on the itn commodity islgiven by
(gyw, = 1% - T

y
Multiplying (7) by (&) we obtain

(9) ¥ ' & w \ Tog W, e. Alos %
C(9) Wy A log 9 Wy ey A log Py o+ Wy ey Alog B

ﬁ“} i\.log'pi+ T iy DNlog ¥

. where
Wij
T iy =

If a regression equation of. the type (9) is fitted, using

time-series data on-quantities, prices; income, and

expenditure proportions, it is implied that i+ij and -iiy

remain the same over the years whereas, in (7), it was

assumed that e. . and e.’ -remain the same over the years,
0 1Y : , - .

But T ij and . Tliy = are obtained from e, ., and

multiplying with Wi‘ Since the budget prqportign Wi
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. » 4 3 ) 3 p .
over time, as a result of changes in the prices and

consumptlon pattern, eij'and e. iy also vary over time. Thus,

8

if expendlture proportions are: known for dlffern 1t years,

it is possible to obtain an estimate of the demand matrix M
for the different periods. For projection of future consump—
‘tion levels, two different approachés could be used.

Estimation of‘Changing Demand Coefficiénts

. Uulng the values corresponding to- each eiement of, M,
obtain a time trend for the coefficient and nse this trend
to proneut the value of the coefficient for a.futufe'period.
That.is, if W Ty corresponds to the (13) th iement of. the

anterrelatlonshlp matrix for the period't,(i,'j>= 1,2;.....,
n; t = 1,2, v...n), tre 's values of Mﬁi could be used to

" establish a trend equation,for M, ; and this could be used to
. , st K ‘ ' : g
obtain M, Y, vhere K is the desired number, of years for
which projection is reguired. Hav1ng obtained the value of

B + H
Mij K for all i and j, equation (L) can be used to.

 project the value of q if the price and income levels are

known,

\

Estimation of Expenditure Proportions

‘ . . s+ K ...
Tnstead of obtaining a projection foraMij directly,

Y
"

it is possible to eétimate+the expenditure proportions and.
k

. to derive the value of M i From the estimation precedure
used, HE 1 is assumed to be the same for all time periocds or

7Tij‘; w{®) mit)

1

Therefore, (10)
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In order to use (4) for projection of prices, it caan be
written as (11) P = M’lQ. :

As Sosnick’ points out for the one good case, this
transformation will be exact only if perfect correlaticn
exists, When the objéctive.of the study is to predict
prices, it is more appropriate to fit demand equations with

- prices as dependent variables and to obtain a brice flexi-
bility matrix corresponding to M'l, Most of the restricticns
in deriving the demand inter-relationships in terms of |
clasticities can be derived in terms of pr'ice,.flexibilities.6
However, the inverse of the elasticity matrix, M can be
taken as a rough approximation to the price flexibility
matrix and it can be used for projecting future prices if
the quantities consumed and income are known. For agri-
cultural commodities, however, price predictioh equations
generally require specification of alternative outlets
(fresh, processed), stock changes, and exports,

The above discussion indicates that projections of per
capita consumption levels in 1980 could be obtained either

by using a projected demand inter-relationship matrix for

1980 or by using projected expenditure proportions for 1980.

snick; "Orderly Marketing of California-

5. S.H. So !
s," Hilgardia, Vol.33, No.lh, 1962, pp. 707-772.

Avcédo T H

)
L
T HA
6. See, for example, J.P, Houck, "A Look at Flexibi-

lities and Elasticities,” Journal of Farm Economics,
Vol. 48, No.2, May, 1966, pp. R225-232. - -
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Tn all these approaches, it is not possible to
demand projections without makihg"somé;assumptiohs,
example, while using the demand inter-relationship matri:
for projection purposes, it is assumed that estimates
prices and income for the future period are available,
these_éSﬁimates are interval estimates, rather than point
'estimateS‘ the projections will’ also lie in an interval,
Another &1fflCNlty reg ardln{ proqect1on is related to. the
type of data ava1lable to estimate the parameters in the.
"demand functions, Time-series and cross-section data may
be available on the quantity consumed. Often income and
prices may be correlated, and. therefore, it may be difiicult
to obtain both price. elasticity and income elast 101tv from
the same equation. This problem can be solved if -a comblnn_
tion of time-series and cross-section data is used, such
that estimates of income. elasticity obtained from cross-
section data can be used as an extraneous estimate. Here
another difficulty is that income elasticity obtained from
cross-section data may sometimes be exponditure elasticity,
instead  of income eldst1c1ty Also it may he necessary to
choose between quantlty consumed and expenditure < on food
items. '




