A Price-Forecasting Model

In this section, a price-forecasting model is developed
by applying an inverse demand system approach.
Assuming that there aregoods in a demand system,
let g denote am-coordinate column vector of quanti-
ties demanded for a “representative” consurmain
n-coordinate vector of the corresponding prices for the
n goods,m = pq the consumer’s expenditure, adf)

the utility function, which is assumed nondecreasing
and quasi-concave ip  The primal function for maxi-
mizing consumer utility is the Lagrangian function:

Maximize L=U(q) A(pg-m). (D

By differentiating the Lagrangian function, the neces-
sary conditions for optimums are

u; (9) = A p; i=1,2,.,n @)

p’g=m (€))

in whichy; (g) is the marginal utility of theth good.
In equation 2 is known as the marginal utility of

Equation 5 represents an inverse demand system in
which the variation of price is a function of quantities
demanded and is proportional to a change in income.
For given quantities demanded, an increase in income
will cause each commaodity’s price to increase at the
same rate. Therefore, all income flexibilities are
implicitly constrained to 1. This model has been
applied in Huang (1991) for a 40-equation demand
system consisting of 39 food categories and 1 nonfood
sector.

On the choice of functional form for equation 5, the
loglinear approximation of the Hotelling-Wold identity
is used in this study for practical reasons. In addition
to the linear model for easy estimation, the parameters
of the loglinear form represent direct estimates of
demand flexibilities. An annual statistical model for
theith price equation in terms afquantities demand-

ed is specified as follows:

log(pit/mt)=0ci+2j Bl_] IOg(qjt)+Vit
i,j=1,2,.,n (6)

where variables at timearep; ¢ (price ofith commod-
ity), m; (per capita income)qj t (Quantity demanded

income, showing the change in the maximized value offor jth commodity)yv; {'s are random disturbances.
utility as income changes. This equation represents an

equilibrium condition, in which each marginal utility
divided by its price is equal (constant\atfor all
goods.

The inverse demand system can be obtained by elimi-

nating the Lagrangian multipliérfrom the necessary
conditions of equation 2. Multiplying both sides of
equation 2 byy; and summing ovem goods to satisfy
the budget constraint of equation 3, the Lagrangian
multiplier is then obtained as

j=1,2,.,n 4)

KZZj 4 4; (q)/ m
Substituting equation 4 into equation 2 yields the
Hotelling-Wold identity, which defines the inverse
demand system from a differentiable direct utility
function as

pi/m=ui(q)/ X qj uj (9) L,j=1,2,.,n (5

in whichp; / mis the normalized price of théh com-
modity.
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Furthermore, according to Houck (1966) and Huang
(1994), the price flexibilities off; ;’s should be con-
strained by the following theoretical relationships:

Bi j = (wj/ wi) Bj i - wj Gk Bj k - Zk Bi k)

i,j,k=1,2,..n (7

wherew; is the expenditure share of tik food cate-
gory.

As suggested by Muth (1961), there is little empirical
interest in assuming that the disturbance term in a
structural model is completely unpredictable, and it is
desirable to assume that part of the disturbance may be
predicted from past observations. Because the expect-
ed values of the disturbance could be related to eco-
nomic conditions prevailing in the past years, the dis-
turbance is assumed to be not independent over time
but to follow an autoregressive process.

Following Muth’s suggestion, an autoregressive speci-
fication for the disturbance terms of the inverse
demand system in equation 6 is applied in this study to
enhance the price-forecasting capability. An autore-
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gressive process of residuals lagged ulpyears is
specified as follows:

Vit=XhYihVi t-h T &t

i=1,2,.,n h=1,2,.,1 (8)
whereg; {'s are random disturbances in whigh is
assumed to be identical normal and independently dis-

tributed agj  ~ IN( 0,821 ), andy; ¢ is assumed to be
serially correlated.
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In the following empirical application, a structural
component model of equation 6 is estimated. In addi-
tion, for an improvement in forecasting performance,
an autoregressive model is estimated by incorporating
the disturbance specification of equation 8.

Forecasting Consumer Price Indexes for Food | TB-1883 O 3



