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I

REVIOUS studies of the determinants of

household food consumption have typically
been based either on cross-sectional or on ag-
gregate time series observations. The cross-
sectional studies have been characterized (often
necessarily) by the assumption that all house-
holds in the sample are operating in the same
market, making it impossible to study the effect

of price variation on the family food budget.

Further, such data sets could not be used to
distinguish short run versus long run behavior
patterns. On the other hand, the studies based
on aggregate time series could not shed any
-light on such important ‘“household-specific”
questions as the effect of family composition
on food expenditures, or on the economies of
scale in food consumption. In the present study
we are able to relax many of the important
limitations of both the cross-sectional and the
aggregate time series studies by basing our
analysis on an extensive set of sample observa-
tions on households over a number of periods
of time. The actual data underlying this study
are drawn from the Panel Study of Income
Dynamics — a data set collected by the Survey
Research Center at the University of Michi-
gan. This panel contains budget and other data
on five thousand U.S. households over a period
of five years, 1968-1972."

Received for publication February 12, 1975. Revision ac-
cepted for publication June 18, 1975.

* We thank Professors Arnold Zellner and Arthur Gold-
berger and the anonymous referee for their helpful com-
ments.

1See Morgan (1974). Ours is the second study to use
this set of data for the analysis of household food expendi-
tures. An initial study done by Hymans and Shapiro was
confined to the determination of the “equilibrium” or
“normal” level of household expenditure patterns from
simple five year averages of all the data. In both studies
all households with incomplete information for the five-
year period have been eliminated from the initial five-
thousand-households sample.-

Our model of household behavior distin-
guishes between various sources of income,
family composition and various price effects,
and allows for the dynamics of adjustment in
household behavior. Further, with regard to
functional form, we make use of the procedure
suggested by Box and Cox (1964) to deter-
mine the appropriate degree of curvature. With
respect to estimation procedure, the variance-
covariance matrix of disturbances is specified
in accordance with the assumed nature of these
pooled cross-section and time series observa-
tions. In addition, the size of our data allows
us to separate carefully the hypothesis search-
ing and the hypothesis testing phases of our
study. Our procedure is to divide the entire
sample into two independent subsamples, using
one as an input in the process of specifying our
model and saving the other for testing. The
initial subsample, containing approximately
one-quarter of the houseliolds, is used for the
purpose of weeding out potential explanatory
variables, determining the functional form of
the relationship, and specifying the form of the
variance-covariance matrix of the disturbances.
On the assumption that all observations are
mutually independent, there is no presumption
that the households #ot included in the initial
subsample should behave in the same way as
the households that are included, unless the
regularity in behavior which we want to test
actually exists.

II

In formulating our model, we start with the
linear expenditure system proposed by Stone
(1954) which can be expressed as follows:

n
PiX;:CiPi—Fb@(Y—Zj:lePj) (1)
where P = price, X = quantity consumed, and
¥ = current income. All subscripts refer to
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individual commodities.? We reparameterize
the above function, specialize its reference to
a particular household with members of differ-
ent ages, and allow for a stochastic disturbance.
In an equilibrium situation we have, for house-
hold ¢ in period ¢,

K
C*iy = oo + ZI;:] AN i + Biy"
Q
+ Zq=17iqp1‘qt + € (2)

where now C*;, = equilibrium expenditure on
food of the 7** household at time ¢, N, = num-
ber of household members in the 2™ age cate-
gory, the subscript g refers to the ¢"™ commod-
ity, and €, = stochastic disturbance. Since, in
general, the collective decision unit is the
household and not a single family member, the
above model aggregates over all household
members and does not allow for each member
to have his or her own parameters reflecting
his or her own specific utility function. The
term YV, therefore, represents total household
income in period ¢£.

The model as specified in (2) has to be mod-
ified and extended in a number of ways to ap-
proach a reasonable reflection of reality and
to facilitate the testing of interesting hypoth-
eses. In the first place, it may be presumed
that the consumer’s decisions with respect to
food consumption may be influenced by the
type of income he receives.® To the extent that
different types of income can be associated
with a different degree of “permanency,”’ our
disaggregation of income may be viewed as
allowing for this effect. Second, the model as
specified in (2) above, reflects a simple aggre-
gation over all members of a given household
and thus does not allow for any kind of econ-
omies (or diseconomies) of scale in expendi-
ture. One way of rectifying this is to allow ex-
penditure to be a quadratic function of the
number of household members of each age
group rather than a simple linear function as
outlined above.* Third, there is also the possi-

2 This model, now firmly entrenched in consumer demand
theory, for us simply represents a convenient starting point.
Any of the well known extensions of this system (e.g.,
Lluch, 1973) could serve equally well, but offer few ad-
vantages in the context of our study.

3 See Holbrook and Stafford (1971).

4 The difficulty of appropriately allowing for the effects
of household composition has characterized almost all at-
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bility that the consumer may react differently
to an income increase than to an income de-
crease. This hypothesis can be formulated by
introducing into equation (2) the following
terms:

M
Zm=l Sim Y imtZime
where
Zimt =1 if Yimt > Y‘im,t—l

— 0 otherwise.

We reason that, as the consumer’s income in-
creases, he will acquire a taste for a higher
consumption level of some commodities, and
that he may find it hard to return to the pre-
vious level of consumption of these commod-
ities when his income goes down. If food is
one of the commodities for which the consumer
finds it hard to make a downward adjustment
in expenditure in response to a decrease in
income, then &, should be positive, otherwise
it will be negative (or zero).> With these modi-
fications equation (2) becomes

K
C¥ie = aio +Z (N + 0ixN ixi)
+ m_lem imt + Z

+ Zq=1')’iqpiqt + €. (3)
So far we have been concerned only with the
determination of equilibrium expenditure. In
reality, however, adjustments to equilibrium
are not instantaneous but are delayed by habit,
time needed to gather information, etc. One
way of taking this delay into account is by
adopting a “habit persistence” or ‘partial ad-
justment” model of the form

sim Yim 1Zimt

tempts to model household budget behavior since the very
earliest studies; see Stigler (1954). An interesting new con-
ceptual approach to this problem, however, has been pre-
sented by Muellbauer (1974). Under certain conditions the’
model presented above is consistent with Muellbauer’s
scheme. A potential difficulty with our formulation is that
economies of scale are attributed to the presence of mul-
tiple members in a given age group. The implication of
this formulation is that increases in family size resulting
from the addition of the first member in a particular age
group do not lead to economies of scale. This formulation
is appropriate if the types of foods consumed differ by age
group (i.e., baby food for infants and hamburgers for
teenagers).

5In a country such as France ~where a high value is
placed on culinary aspects of life, we would be surprised
if 8,,, were negative. With respect to the United States, we
are not so sure.
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Ciu —Cit1 = Pi(C*y — Cir1)

+ &, (0< P, < 1) (4)
where C;; = actual food expenditure of house-
hold 7 in period ¢, and £, = stochastic distur-
bance. Substituting for C*;, from (4) into (3)
and rearranging terms, we get the following
expression for household food expenditure:

K
Cie = a*y + Zk:l (o*iuNike + 0% ikNiws®)
M M
+ Zm:l ,B*imyiml + Zm:l S*imyimtzimt

)
+ Zq=l‘y*iqpﬂiqt + @*Cip—1 + €y ()
where

o*i0 = Dy, aF i, = Dy, etc.,
and

¥ =1 — P, €, = Dig;y + &

In this formulation each household is char-
acterized by its own set of coefficients. This is
probably unnecessarily general and, in any
case, this number of parameters is impossible
to estimate. It seems reasonable to conjecture
that the parametric differences between house-
holds are due to the differences in socio-eco-
nomic status. As an approximation we postu-
late that the socio-economic status of each
household is measured by its average total in-
come (V”;) over the five periods for which we
have observations. We assume that each of the
coefficients of equation (5) except ®*; is a
linear function of ¥’; so that we can write

a¥ip = oty + a0 Vi, a¥ e = oy + o ¥, etce.
The coefficient of C,,_,, ®*, was thought to
depend not only on ¥’; but also on the direc-
tion of the adjustment, i.e.,

D¥, =@y + DV + DyZe.

Equation (5) was derived entirely on the
basis of a priori considerations. To obtain fur-
ther information about the model, we utilized
one-quarter of the sample observations for ex-
perimentation, the main purpose of which was
to weed out some apparently irrelevant vari-
ables. This experimentation was limited to the
sets of variables specified in the model derived
above. As a result of this initial data analysis
several variables were deleted from the model.
For example, the terms

(81", —I— 82mY/i) Yi,,,,,,Z.;.,,,,t (m = 1,2, ey M)
were found to make individually insignificant
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contributions to the explanation of C;,. These
terms together had expressed the idea that the
response of households’ food expenditure bud-
gets to changes in income depends on: (a) the
source of the income change, (b) the direction
of the change, (c) socio-economic status (mea-
sured by ¥’;) and (d) overall level of different
income flows. They were replaced by
6:Y1Z;, and 32YuY’u,

where
Y = total income of the i** household in the
t-period
and

Zy=1if Vi =2V,
= 0 otherwise.

Thus we proceed with a model where the effects
of socio-economic status and the direction of
income change are considerably simplified.
Further, it was also found that our measure of
the socio-economic status of the household had
no role in determining the price coefficients of
the model and thus could be dropped. With
these and other minor modifications the result-
ing equation becomes

K
Cit = ap + Zk:l (a1:NVixe + 01xNVirs?)
+ (D1 + DoV’ + P3Z:4)Cih 4

M
+ Z"'=1'81"”Y"'"lt + 81V Zi + 82V Y";

e
+ Zq=,71qpiqt + €. (6)
At this stage we have as yet not directly
introduced any considerations regarding the
appropriate functional form of the relation-
ship. The linear-in-parameters form of equa-
tion (6) is certainly a candidate, but not one
without serious competitors. In their pioneer-
ing study, Prais and Houthakker (1955) con-
sidered the following functional forms as eligi-
ble on a priori grounds:

v, = o+ B/v (7a)
v, = a 4+ Bv, (7b)
log v; = & + Blog v, (7¢)
log v; = ¢+ B/vo (7d)
;= a + Blog v (7e)

where v; is the expenditure on the i** commod-
ity and v, is total expenditure (taken to be a
surrogate for income). Prais and Houthakker
made their final choice of functional form on
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the basis of more or less ad hoc tests and
other considerations, but some of the recent
developments in the area of transformations
make it possible to approach the problem in
a more rigorous and formal way.® In fact, it
is possible to represent all of the five different
functional forms in the one equation
'U,'?‘ — 1

. )'l(vo“—l)
= + B* Ta (8)

where the new parameters A and p determine
the degree and type of nonlinearity, and a* and
B* are expressions involving « and B. The elas-
ticity of v; with respect to v, is given as
7’1’,;'1?0 = ﬁ*(voﬂ/vi)\) .
Each of the functional forms (7a) through
(7e) can be represented as a special case of
(8). Specifically,
if A\=1and p=—1,
if A=1and u=1,
if A=>0 and u— 0,
if A\>0 and u = —1,
if =1 and u—0,

then (8) = (7a);
then (8) = (7b);
then (8) — (7c);
then (8) — (7d);
then (8) — (7e).
This transformation was applied to the food
expenditure, income, and price variables of
equation (6) to yield”

A K
*C“—)\—l‘ = oo+ Zk=1 (e1xVine + O1Vine®)

Cit—1*—1
+ (D1 + DV’ + P3Z31) (_X—_>

M Vime* — 1
+ Zm:lﬂlm (i‘—)
134
Y’it”’ —1
+ 6lZl:t -
M
Y,'t'“ —1
o ()
M

Q P — 1
+ Zq:lqu (_17—) + €.
(9)

It should be noted that the partial adjust-

6See Box and Cox (1964), and Zarembka (1974).

7In previous empirical research the same power trans-
formation has been applied to both the dependent and in-
dependent variables. In the present model the search for
an appropriate functional form is somewhat more flexible
inasmuch as the dependent and independent variables may
enter the function with different power transformations.
An alternative but related functional form has been pro-
posed by Ramsey (1972).
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ment process implied by equation (9) is of the
form

Cit)‘ —1 Ci,t—lx —1
(=1 (652
on[(2) - (B
i A, )\ + git

(10)
where ®*; is as defined above. If A =1 the
above adjustment process reduces to that given
in (4), ie.,, C;, is a weighted arithmetic mean
of C*, and C,,_,. If A= 0, the adjustment is
related to proportions rather than to absolute
differences, and C,, becomes a weighted geo-
metric mean of C*, and C;,_,. For values of
A between 0 and 1 the process reflects yet other
kinds of averaging. Since there are no a priori
reasons for imposing one type of partial ad-
justment process in preference to another, we
let the data decide.

The above model would be incomplete with-
out the specification of the characteristics of
the disturbance term €;. One specification ap-
plicable to pooled cross-section and time series
observations is that of the “error components
model” in which the disturbance can be decom-
posed into an effect specific to a time period
but not to a cross-sectional unit and an effect

" specific to a cross-sectional unit but not to a

time period. Then we can write
€ =w;+ Vi uy.

Under standard assumptions each of the com-
ponents is specified to have zero mean, to be
homoskedastic, and to be uncorrelated with
any other component. Further, there is no cor-
relation between ’s of different cross-sectional
units, between v’s of different time periods, and
between #’s of different cross-sectional units or
different time periods. The implication of this
specification is that the regression disturbances
€;, are homoskedastic but correlated across cross-
sectional units and over time. The correlation
over time remains unchanged no matter how
far apart in time the disturbances are® We
modify these assumptions in a number of ways.
First, the component specific to each household
is omitted on the grounds that the household-
specific effects have been captured by allowing
for variation in the regression coefficients in

8 See Kmenta (1971), pp. 514-516.
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accordance with socio-economic status. Second,
we view the time-specific effect shared by all
households as representing periodic shifts in
the regression intercept which can also be char-
acterized by a dummy variable for each time
period involved. If, apart from the influence
of the explanatory variables, there is a system-
atic “trend” in household food expenditure
over time (e.g., change in tastes), this will be
reflected in the regression coefficients of the
time-period dummy variables. Finally, we
assume that the disturbance follows a first-
order autoregressive scheme over time and
drop the assumption of homoskedasticity. With
these modifications, the error term becomes

T
€t — _5_ :z=1ﬂ'tvt + e

where

Vi =1 for the ¢*? period
0 otherwise

and

Uy = PU;t—1 + Vit
with v,, being a normally and independently
distributed random variable which has zero

mean and is uncorrelated with #,;,_,. Further,
it is assumed that

E(vi?) = o?dy

for all ¢, ¢, where d,; is a constant which may
take on different values for different groups of
observations, with the grouping being done in
accordance with the predicted value of the de-
pendent variable.

In order to test the hypothesis that p =0,
and d;, = 1, we proceeded as follows. First,
the equation (9) was estimated from the data
in the initial one-quarter sample by maximiz-
ing a likelihood function for normally and in-
dependently distributed random variables.’
This maximization was accomplished by a two-
dimensional search over various values of A
and u. An examination of the likelihood sur-
face for the different values of A\, u revealed
a single peaked function with the peak at A =
0.4 and » = 0.8. However, since the likelihood
function was relatively flat in the neighborhood

91In the case where income was to enter in a reciprocal
way we used the reciprocal of a linear combination of
various types of income rather than treating the reciprocal
of each type of income separately.
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of the maximizing values of A and u, we chose

= 0.5 and ¢ =1 as the preferred functional
form. Our choice was guided largely by the
relative simplicity of the functional form im-
plied. Second, using the the estimated residuals
from the resulting equation, we carried out a
“test” for autoregression by using the method
proposed recently by Durbin (1970). This
method involved regressing the residual 4,
on all of the explanatory variables in the equa-
tion and #;,_,. Lack of significance of the es-
timated coefficient attached to #;, , indicates
an absence of autocorrelation. This, indeed,
turned out to be the case with our initial quar-
ter-sample observations, so that we could then
directly proceed to the “test” for homoskedas-
ticity. For this purpose we used the same resid-
uals as those used in the preceding test, but
divided them into several groups according to
the magnitude of food expenditure. For each
group we calculated the corresponding vari-
ance and used a chi-square test to see whether
their differences were significant.® This test
failed to reject the hypothesis of homoskedas-
ticity !

With respect to the selection of particular
variables to represent household composition,
income, and prices, the data analysis per-
formed on the initial sample of households led
to the choice of the following variables (in
addition to the interaction terms and dummy
variables defined above).!?

Household Composition
Number of Adults (N4D)
Number of Children, Age 0-4 (N04)
Number of Children, Age 5-9 (N59)
Number of Children, Age 10-12 (N1012)
Number of Children, Age 13-17 (N1317)

10 See, e.g., Hoel (1954).

11 A questionable aspect of this procedure is whether the
transformation takes care of the nonlinearities in the
regression equation or whether it actually serves to remove
heteroskedasticity. Fortunately, Zarembka (1974) has
shown that if the transformation leads to homoskedasticity
of the error term, then the parameters of the relationship
have been consistently estimated. This appears to be the
case with our data.

12 In the presence of various food subsidy programs, ex-
penditures on food understate the value of food consump-
tion. In order to have a more accurate measure of con-
sumption, we have added the reported value of such items
as ‘“savings due to meals purchased at school,” etc., to the
basic food expenditure variable.
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Income!3

Total Income (V)

Transfer Income (¥ yg)

Imputed Income from Net Benefits of Food

Subsidy Programs (¥ gg)

Basic Income (Y,) = (¥ — Vg — Yis)
Prices™*

Food (Py)

Housing (Py)

Clothing (P¢)

Transportation (Py)

Health and Recreation (Pyy)

Before proceeding further, we should add
a note of explanation concerning the income
variable Vs This variable represents an ag-
gregate of benefits derived by a household unit
from a wide variety of food subsidy programs
(e.g., food stamps, food provided at work and/
or school, etc.). Unfortunately, from the data
available to us it was impossible to specify a
variable, or a set of variables, that would ade-
quately represent the price and income effects
of these programs in all cases. We did, how-
ever, select a procedure that does deal cor-
rectly with these effects in what is probably
the great majority of the cases. This procedure
involves specifying the imputed dollar value
of the benefits received as a component of in-
come and as a component of consumption, and
making no change in the price variable itself.
As long as the household consumption of food
exceeds that provided under the various sub-

13 Total income is measured in current prices and is net
of federal income taxes. In addition to labor, capital, and
transfer income, this figure also includes the following im-
portant imputations: (1) savings due to performing own
car and house repairs, (2) imputed rent for owner occupied
housing, (3) savings generated by participation in food
subsidy programs, (4) savings from growing own food,
(5) savings from rent subsidy programs, and (6) other
sources of income in kind.

14 The price variables are all components of the CPI
and vary not only over time, but across households at a
point in time due to geographical variation in prices.
Specifically, each year individuals who lived in the 23
largest SMSA’s were assigned their SMSA’s consumer price
index. This applied to approximately half of our sample.
The remaining cases were assigned their regional CPI for
each year of the analysis. These price variables, while
capturing different rates of inflation for different areas, do
not capture the differences in the cost of living. That is,
two places with identical CPI's could differ in their cost
of living.
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sidy programs, the marginal cost of food is
appropriately measured by the existing market
price and the household’s new budget line is
parallel to the old (without the food subsidy
program) in the relevant range. Thus, simply
adding the net benefit as a component of in-
come is appropriate. In general, however, the
appropriate price variable is not even uniquely
defined as the budget line contains a ‘“kink.”
This is illustrated by the following diagram.

FIGURE 1. — BUDGET ALLOCATION WITH Foobp
SuUBSIDY

Non-Food
Items

c* Food

where ¢* = food consumed under various subsidy programs

The dotted line is the budget constraint after
the implementation of a food subsidy program.
As long as household food consumption is to
the right of c*, the slope of the budget con-
straint is unchanged.

Finally, as the last point, we have decided
that the model should also take into account
the opportunity of the household manager to
provide food for the household as cheaply as
possible. It can be surmised that this oppor-
tunity will be reduced if both the wife and the
husband (or, in the case of single-adult house-
holds, the household head) are gainfully em-
ployed. Such households can be differentiated
from others by the introduction of a dummy
variable:

W, =1 if both the wife and the husband
(or, in the case of single-adult house-
holds, the household head) hold a
job,
= 0 otherwise.
The final form of the model to be tested then
becomes:
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VCi— 1

1/2

+ 012(N04):* + 013(N59)® + 014(N1012)* + Or5(N1317) 4" + @4 (
VCi1—1
ML) ez (

+ @V ( 172

V Ci.t—l —1
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= a9 + aNAD; + a1aN04; + a13N59; + 014N10124 4 aysN1317, + O13(NAD) 2

\/m-1>

1/2

1/2 ) +ﬂll(yo,tt_l)

+ Bi2(Yrsit — 1) + B1s(Vrpir — 1) 4+ 8:1Z:4(Viyy — 1) + 82V(Viy — 1)
+ Y1 (Prit — 1) + V12(Prie — 1)+ ¥13(Poie — 1) + v1a(Prie — 1)

5
+ v15(Purie — 1) + Z,=2 Ve + Wi + wae.

III

For purposes of testing the set of hypoth-
eses embodied in our final model (equation
(11)) we make use of a set of independent
data, a sample consisting of approximately
three-quarters of the households in our basic
data set. Table 1 contains estimates of the
parameters of this model along with associated

TaBrLe 1. — PARAMETER EsTIMATEs oF Housenorp Con-
SUMPTION EXPENDITURE (EQUATION (11)) oN SECOND
SuBsaMPLE oF HOUSEHOLDS

Independent

Variables Coefficient t-Ratio
CONSTANT 3.38
NAD 7.80 17.24
(NAD)2 —.87 11.30
NO4 2.42 6.40
(N04)2 —.22 1.48
N59 4.55 12.49
(N59)2 —.73 5.94
N1012 3.18 6.78
(N1012)2 —.42 2.10
N1317 4.90 13.70
(N1317)2 —.87 7.41
Pp —.44 5.57
Py .25 4.71
P .06 .88
Py .24 5.70
Punp .03 .74
Vpp 14.3%10—+4 13.69
Vg 121.7*%10—4 27.47
v, 9.5%10—4 12.95
Y*Z —1.13*10—5 2.11
vy’ —.03*10—6 10.16
Vi 2.19 1.66
V., 2.66 3.32
vV, 1.13 2.15
w 2.93 8.45
Cr 33 29.49
C,_I*Y' 9.2%10—6 12.34
C, _*2 3.5%10—2 5.84

B R? = .705. S.E.E. = 12.48. * Represents a multiplication sign.

(11)
test and summary statistics generated by the
data in this second subsample. It can be seen
that the data in this sample fail to support any
significant role for two of the price terms in-
corporated in our initial model — the price of
clothing and the price of health and recreation
—and also for one of the economies-of-scale
and one of the period dummy variables. In all
other cases the variables incorporated in the
model appear to play a significant role and to
operate in the expected fashion, at least on the
basis of the standard statistical tests. These
estimated parameters provide a set of infer-
ences regarding certain aspects of the house-
hold budget allocation process and we now
turn to a discussion of some of the more im-
portant and interesting of these.

Economies of Scale in Food Expenditure
Budgets

The results presented in table 1 clearly sug-
gest the prevalence of economies of scale in
family food budgets. All the quadratic terms
relating to the age distribution of the house-
hold have the negative sign that reflects the
realization of economies of scale in food ex-
penditure. These effects, however, are not uni-
form over all age groups with such economies
being least important for the youngest age
group (0 to 4 years). The estimated param-
eters also indicate, as expected, that older
children (13 to 17 years) and adults made the
largest per capita claim on the family food
budget. Infants and pre-adolescents (10 to 12
years) made the smallest such claims.

Speed of Adjustment
The estimated parameters presented above
clearly reveal a mechanism of pariial adjust-
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ment in the response of household food budgets
to shifts in the determining variables incor-
porated in our model. The estimated speed-of-
adjustment coefficient (d>) can be expressed
as jollows from the figures in table 1:
¢y = 1.0 — 03273 — (9.2) X 10—8(¥";)
— .0352(Zy).

Evaluating $-u at the sample means yields a
value of 0.5716. Thus, somewhat under one-
half of any indicated adjustment in the house-
hold’s food budget takes place in the initial
time period. As is clear from the above expres-
sion, however, the speed of adjustment is an
inverse function of the family’s average income
and will, therefore, fall as income rises. This is
due to the effect of rising income on ¥’; and on
Z ;. Thus, households with higher and rising in-
comes adjust their food expenditures relatively
more slowly than others. For households in the
lowest quartlle (by income), qb, = 0,64, while
for those in the highest quartile, d),, —046
The reader should also note that since the
speed of adjustment varies with ¥’; and Z,; so
will, for example, the relationship between the
impact and steady state price elasticities. We
will discuss this more fully below.

Price Effects

All the price variables enter with the ex-
pected sign indicating a negative elasticity with
respect to food prices and positive cross-elas-
ticities with respect to other prices. As noted
above, however, in the case of clothing (P¢)
and health and recreation (Pyr) we cannot
reject the hypothesis that these prices play no
important role. The parameter estimates in
table 1 yield the following measures of the im-
pact and long run price elasticities (evaluated
at appropriate mean values) of household food
expenditure.

Price Long
Elasticity Impact Run
Food (Py) —2.22 —3.14
Housing (Py) 71 1.39
Transportation (Py) .68 1.18

Since our dependent variable represents ex-
penditure on food and not quantity, the price
elasticity of demand for food was obtained by
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deducting unity from the price elasticity of
expenditure on food. No adjustment was neces-
sary for other elasticities. The absolute values
of the price elasticities — and in particular the
short and the long run price elasticities for
food — revealed by our sample appear to be
larger than could be expected on a priori
grounds or on the basis of past empirical re-
sults. The explanation may be sought in one
or more of the following:

(a) As noted earlier, our measures of the
price variables are given by the values of the
Consumer Price Index for various regions.
These measures do not allow for price differ-
ences of regional prices as they existed in the
base period. That is, our food price variable
Py is, in fact, measured by the Consumer Price
Index as

Ppu

X 100

F.i0
where t = 0 refers to the year 1967 (i.e., the
year before our first sample period). The same
applies to the measurement of prices of other
commodities. This would introduce no bias
into our elasticity estimates if either there
were no regional price differences in 1967 or if
the rates of price change were the same in
every region. Since neither of these conditions
did apply, our elasticity estimates are likely
to be biased. It can be shown that, under cer-
tain fairly plausible assumptions, the bias in
the estimated coefficient of the price of food
is negative (and that the coefficients of the
household composition and income are not
affected).

(b) Our “food expenditure’’ variable in-
cludes expenditure on food eaten in restau-
rants, etc., which contains a substantial service
component. The demand for this part of “food
expenditure” is likely to be considerably more
price elastic than that for food prepared at
home.

(c) Some distortion may be due to the fact
that we include the value of all food subsidy
programs in income and none in price. While,
as mentioned above, this is likely to be quite
appropriate for the great majority of house-
holds, there probably exist some cases for
which this introduces an error of measurement
into the price variable.
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Income Elasticities and the Marginal
Propensity to Consume

From the parameter estimates presented in
table 1, it is also possible to derive point esti-
mates of various income elasticities as well as
to make a number of inferences regarding cer-
tain key relationships between the household
food budget and the level, direction of change,
and source of family income. The following
points emerge. .

a) A steady state -elasticity of food expendi-
ture with respect to basic income (Y,) is in
the neighborhood of 0.2. This is substantially
lower than in many previous studies (e.g.,
Houthakker, 1957), but is more consistent
with the results reported by Hathaway (1974),
Hymans and Shapiro (1974), Brandow (1961),
Girshick and Haavelmo (1947), and Tobin
- (1950).*® Our estimate, however, is clearly at
the lower end of the spectrum. Although our
sample clearly reveals that households with
higher incomes spend a lower proportion of
their budget on food, there seems to be little
evidence that the income elasticity falls with
rising incomes. The situation, however, is
somewhat different in the case of transfer in-
come (¥;) and income derived from food sub-
sidy programs. First, the elasticity of food ex-
penditures with respect to these income sources
is substantially lower. Second, these elasticities
do tend to fall with rising household income
levels.

b) It is perhaps interesting to look at these
income responses in another dimension — by
considering the marginal propensity to con-
sume (MPC) from these different income
sources. Our estimates of the steady state or
equilibrium MPC range from 0.05 with re-
spect to the household’s basic income (V,) to
0.86 with respect to income generated from
food subsidy programs. Thus, household units
use a significant share (14% in the steady
state) of such subsidy income to increase their
general purchasing power through substitu-
tions in other portions of their budget. This
result is qualitatively similar to that obtained

15 The results reported by Houthakker, however, are
total expenditure rather than income elasticities, and there
is substantial reason to expect the income elasticity of
household food consumption to be lower than the ex-
penditure elasticity.
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by Hymans and Shapiro (1974), but reflects
rather less substitution than this latter study.
Our estimate for the MPC out of transfer in-
come (¥yp,) is 0.082. The reader should recall
that approximately one-half of the steady state
response is felt in the initial period.

Labor Force Participation and Food Budgets
Finally, we have investigated the effect on
household food expenditures when all the
available household managers are participat-
ing in the labor force (i.e., both working). Our
hypothesis was that if all managers were work-
ing, the food budget would be managed less
efficiently (i.e., there would be a tendency to
eat in restaurants more often, use more expen-
sive convenience foods, etc.) because of the
high opportunity cost of the time available for
such efforts. The results presented in table 1
clearly support this idea (c.f., estimated coeffi-
cient for W,,). The estimated magnitude of this
effect is interesting. Our coefficient estimate
indicates that, ceteris paribus, households
where all managers are working have food
budgets on the average somewhat over 714 %
higher than similar households with at least
one household manager out of the labor force.

Concluding Remarks

In the present study we have attempted to
identify, from an unusually rich combined
time-series and cross-section data set, certain
key aspects of the process of household budget
allocation to food expenditures. We have in-
vestigated the effects of family composition,
of incomes differentiated by type, of the price
of food and of other commodities, of the level
of overall income, and of delayed budget re-
sponses. The rich data source noted above has
offered substantial opportunities for the appli-
cation of modern econometric techniques and
enabled us to separate the hypothesis searching
stage of our study and the model validation
process. Although some of our results are in
broad agreement with previous studies, a num-
ber of interesting new results have been ob-
tained, particularly with respect to the effects
of family composition and the dynamic re-
sponse of households.
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