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THE IMPORTANCE OF HOUSEHOLD SIZE IN EXPLAINING LOW-FAT AND
WHOLE MILX EXPENDITURES IN THE U.S.

Important changes are occurring in the sociodemographic structure
of the U.S5. popuiation. Average household size is decreasing and Black
households represent an increasing proportion of all households. Simul-
taneously, household food consumption patterns are changing. Between
1960 and 1980, quantities of whole milk and low-fat milk sold dropped by
30% and increased by 900%, respectively.l The purpose of this paper is
to analyze the effect of the new sociodemographic structure on low-fat
and whole milk expenditures.

Two alternative models are usually adopted to estimate the effects
of households sociodemographic characteristics on food expenditures.

The per household expenditures model used by Boehm and Babb (1975) and
Blaylock and Smallwood (1983) provides estimates of the effects of
selected sociodemographic variables omn tﬁe total expenditures of the
household. The unit equivalent scales model used by Price (1970) and
Buse and Salathe (1978) provides estimates of scale values that reflect
the value of the consumption of each kind of individual in the household
as a fraction of the value of the consumption of a base person. The sum
of the scales for all the individuals in the household is used to obtain
the value of the consumption of the household per base-person equiva-
lent.

In both models the effect of the.explanatory variables is often
assumed to be independent of household size. The validity of this

assumption is tested in this study with respect to low-fat and whole

1 * 3 x
From Milk Facts, Milk Industry Foundation, 1984 Edition.




ables. To avoid these problems Tobit analysis (see Tobin, 1938 and
McDonald and Moffit, 1980) is used,

In cross-section studies, it is usually argued that prices can be
eliminated from the expenditure equations because prices are constant
across households. This assumption is violated when quantity discounts
exist. The per unit cost of milk is lower for large quantities tﬁan for
small quantities. Hence, as household size increases (and guantities
purchased increase), per unit cost decreases and prices are not constant
across households. This problem can be avoided by specifying one expen-
diture equation for each household size. 1It, then, becomes more
reascnable to assume that prices (the cost per unit of milk) are
constant.

Two variasbles reflecting household resources, before-tax income
and bonus stamps, are included as explanatory variables. We use before-
tax income, rather than after-tax income, because it was reported more
frequently. Purchase requirements for food stamps were still in effect
when the data were collected. Eligible households had to pay part of
the total value of their food stamp allotment to receive their stamps.
The difference between the face value of the allotment and the amount
paid for the stamps is the wvalue of the bonus. The logarithm of bonus
stamps and of income are used because income elasticities of food expen-
ditures have been shown (Brown and Deaton) to be less than one and to
decrease with income increases. They are specified separately because
they may affect expenditures differently.

Specifying each source of purchasing power, income and bonus
stamps, separately in the expenditure equations can lead to simultaneous

equations bias. Food expenditures, Food Stamp Program participation,




Table 1. Variables E, I, Bonushat, and those for the age and sex com-
position have already been discussed. The other variables, race,
urbanization, and region, have been shown to affect milk consumption in

previous studies.

THE EFFECT OF HOUSEHOLD STZE ON THE OTHER VARTABLES

In (1) an explanatory variable X has N estimated effeéts, one for
each equation and hence for each household size. Whether the effect of
X on milk expenditures differs by household size can be determined by
comparing these effects across the N equations.

The model can be written in the general matrix form

ER = X% + u, n=1,..

N, (2)

v

where ED is a TP x 1 vector representing the dependent variable, XM is a

T% x K™ matrix representing the independent variables an..., Xnk, b is

a vector of K® fixed but unknown parameters, u?

is T x 1 vector of
random terms assumed to be normally distributed with mean zero and
constant variance snz. T is the number of cbservations in the sample of
households of size n, and K" is the number of regressors in the equation
for the households of size n.

The test of equality of the effects of a variable k for all house-
hold sizes can be formulated by the null hypothesis

Hy: bl =1bZ2 = ... b, - C®
with the alternative hypothesis that at least two coefficients are
different.

James (1951), developed a test statistic for comparing regression
coefficients that are estimated from different populations. If the

residuals in (2) are normally and independently distributed and if the

sample is larpe, the statistic h = D wi(bi)2 - O Wibi)z/w has a Chi-




square distribution with (n-1) degrees of freedom, where n is the number
of coefficients being compared, wi=l/var[bi], and w = ) w;. Hence, if
the statistic h i1s greater than a critical value for a chosen level of
significance, Hy 1s rejected and at least two coefficients are differ-
ent. This implies that household size has a statistically significant
effect on the response to the chosen explanatory variable.

RESULTS

The estimated parameters of the whole milk and low-fat milk expen-
diture equations and selected summary statistics are presented in Tables
2 and 3. Race, region, education of the shopper, and the age of the two
oldest members (for whole milk only), are the most significant vari-
ables,

The age of the two oldest members (particularly that of the second
oldest member) have statistically significant, but opposite effects on
whole milk expenditures. The latter increase with the age of the oldest
member (significantly for households of size 2 and 4) and decrease with
that of the second oldest. Except for household size 7-and-larger no
age variables affect low-fat milk expenditures. The sex composition
(proportion of males) and the interaction between the sex composition
and the age of the members do not affect significantly the expenditures
on either product.

Education of the shopper has a statistically strong, but small,
effect on fresh milk expenditures. The effect is positive on low-fat
milk and negative om whole milk. This effect was to be expected. Some
authors (see Boehm, 1976) explain this tendency by the fact that house-

holds increasingly consider health factors in their food expenditure
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for household size 7 and larger. The last equation, therefore, is not

considered in the following test statistics.

THE EFFECT OF HOUSEHOID SIZE ON THE RESPONSE
TO SELECTED EXPLANATORY VARTABLES

The estimated parameters seem to vary across equations. The first
important difference to notice is how the standard errors of the equa-
tions increase with household size. Using Bartlett's test (see
Intriligator 1978, p. 157) the hypothesis of equal variances across
equations is strongly rejected for the low-fat and the whole milk expen-
diture equations,

The test for the effect of household size is performed on the
variables that significantly affect fresh milk expenditures (age of the
two oldest members, education of the shopper, effect of black households
as opposed to that of white households, and effects of households in the
Northeast and the South as compared to the West). For whole milk expen-
ditures the hypothesis of equal effects across household sizes was
rejected at the 1% level for education and the two regional dummy vari-
ables (Northeast and South). For low-fat milk expenditures the hypothe-
sis is rejected at the 1% level for the two regional dummy variables and
for the effect of Black households. The absolute effect of the vari-
ables increases with household size, significantly for education (for
whole milk), race (for low-fat milk), and the regional dummy variables
(for both products), and insignificantly for the age variables.
CONCLUSTONS

The response to age, education of the shopper, race, and region,
are the most significant variables for explaining fresh milk expendi-

tures. The response of whole milk expenditures to the education and
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