Econometric Study of Monthly Consumption
Expenditures in Rural Uttar Pradesh*

SuresH D. TENDULKAR

This study presents some evidence of monthly consumption functions in the
rural areas of the North Indian State of Uttar Pradesh. Since this region
constitutes one of the largest and least monetized in India, attention is
specifically focused on the cash and kind (or non-cash) componentsf of
(a) expenditure on food articles and (b) total consumption expenditure,
Dynamic demand functions of a stock-low variety are obtained for these
broad groups. It is shown that cash outlays act as an inventory-adjustment
mechanism whereas pon-cash expenditure indicates a habit formation
process. This behavioral difference of rural households with respect to cash
and ash p ts of ion diture bas not yet been
demonstrated and is regarded as one of the major results of this paper.
With the use of a stock-flow adjustment system, numerical estimates of the
instantaneous and steady-state equilibrium elaslicities are derived with re-
spect to total expenditure (a proxy for income) and prices.

HE main feature of a rural household economy is the integration of

two decision units into one; viz., a family acts both as an entrepreneur-
ial agent cultivating the land with hired and family labor and as a consumer
unit determining the pattern of consumption expenditures. The production
decision may be assumed to depend on the previous year’s harvest and
input prices, exogenous variables such as rains and weather, the input-
output coefficients, and labor and capital availability. The consumption
decision, on the other hand, is governed by behavioral considerations, ruling
market prices, and income (in cash or kind) earned from production.

The purpose of this paper is to study & specific phenomenon emerging
from the dual role of a rural household: the bekavioral decision related to
the consumption out of one’s own produce or expenditure in kind (also
referred to as “‘non-cash” expenditure) and expenditure in cash. The quanti-
tative importance of this phenomenon in a predominantly rural, semi-
monetized, developing economy needs no special emphasis.

The analysis begins with construction of a theoretical model of con-
sumer behavior, with modifications appropriate for the peculiarities of semi-
monetized agricultural consumer units, and continues with an exploration
of some qualitative implications regarding the effects of prices.! Next, a

* This paper was written when the author was a graduate atudent in the Department of
Economics, Harvard University, under a Rockefeller Foundation Scholarship. The research
waa partly financed by a Ford Foundation International Studies grant to Harvard University.
The author is indebted to Professors H. S. Houthakker, L. D. Taylor, and J. R. Behrman for
detailed comments and suggestions.

LA really full-fliedged general theory of a rural household economy will have to explain
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brief outline is given of dynamic demand functions of a stock-flow char-
acter, and their steady-state properties are analyzed. This is followed by a
description of data and variables used and a discussion of empirical findings.
In a concluding section, the major results and some limitations of this study
are summarized.

Slutsky-Hicks Theory Adapted to Rural Households

Imagine a household with stocks of agricultural commodities, faced with
a decision of how much to sell and how much to retain for self-consumption,
given the prices ruling in the market. It will maximize the utility function

w(gn - 5 gn) m)
subject to a budget constraint
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where ¢; is the amount of the i*» commodity consumed, §; is the stock of the
i commodity with which the household enters the market, and p; is the
market price. The cash in band is assumed to be negligible.
The familiar necessary conditions for equilibrium are:
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where u;=du/dg; and these » conditions along with (2) determine the (n41)
variables gy, s, .. ., ¢. 80d £, the marginal utility of income. Defining
uy=3%/3g:9g;, the second order conditions are given by
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1f we denote the last Hessian by U and the cofactor by a capital letter
with the same subscripts as the corresponding element, we get, by differ-
entiating equilibrium conditions (2) and (3) with respect to ¢,

ol ly the interdependent decisions related to the p ial and o
factors on the one haad and behaviorl resp gardiog i Y on th,
other, in a genernl equilibrium framework. Our purposs is not so umbitiou;, however, bop,;

because of theoretical complexitics and the lack of Lime-seriea data on all the relevant variables,
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The partial income effect thus explicitly depends on the price of the com-
modity whose stocks are varied. The Slutsky equation is given by
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where z;; denotes the substitution term involving rates of change of margi-
nal utilities. Defining the elasticities
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(5) may be written in elasticity terms as
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Note that n.*> 0 unless & commodity is an inferior good. The sign of the
first term on the right dependlz on (1—q./§:). If for any given 5:*>0 the
household ends up consuming more of the i commodity than the stock with
which it starts, the overall income-effect will benegative, thereby strengthen-
ing the gross-substitution effect. On the other hand, if ¢i<dy the price
elasticity would turn out to be less than the pure substitution effect. The
intermediate case ¢;=§: results in equality between gross and pure sub-
stitution effects. There also arises a possibility of a strong income effect
dominating a pure substitution term, thereby yielding a “‘perverse’’ gross-
own.-price-clasticity. The actual occurrence of these possibilities would ob-
viously depend on the levela of initial stocks of different crops and their
substitution elasticities in consumption.

Modifications
So far we have been dealing with essentially a classical theory of house-
hold behavior analyzed by Hicks [1 ). Additional restrictions must be added
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to the model to take into account some peculiar features of an agricultural
economy.

In the first place, if households happen to be below or near subsistence
level, the analytical effects of rigidities introduced become uncertain. For
example, there may be some minimal requir ts of bare ities to be
consumed, whatever the income and price situation. Defining S to be a set
of bare subsistence commodities, if for any S the minimal ¢;> §:, the other
commodities g; where & S may be sold in order to acquire these subsistence
quantities, whatever the price situation. In fact, they may be sold in higher
quantities in situations where (a) the minimal required ¢.>§: (b) the
prices of commodities ¢S are going up, and (¢) the prices of commodities
FEES are declining. In such cases, we get what are widely described as back-
ward-bending marketed supply curves., The ph is also exhibited
for ieS when the complement of S is empty and cash requirements remain
fixed in nature so that when pricea received increase, less will be sold to the
market. The case in which large income effect exceeded the substitution
effect, already noted, would create the same situation. These possibilities,
however, have to be posed as empirical questions and no a priori treatment
can be given to them in judging a collective behavior in a given situation.

Secondly, the quantities §; may be understood in a net sense, after allow-
ing for seed requi ts and non: ption payments such as rent and
debt charges. However, if a farmer is at or below the subsistence level, he
may choose to eat the seeds rather than make any non-consumption pay-
ments. In addition, §; may also be taken to subsume income received in
kind from hired-out labor services and other secondary sources of liveli-
hood.?

A final major modification relates to the introductién of prices. The
rursl retail price indices alone are not sufficient predictors when a basic unit
acts as both producer and consumer of the commodities and must de-
cide how much to sell and how much to consume. Under these conditions,
the parity index becomes theoretically relevant. The parity index is given by
a ratio of the index of wholesle or harvest prices received by farmers to the
index of retail prices of non-agricultural commodities paid by them. It indi-
cates the terms of trade of the agriculturists and introduces three effects:
(1) an income effect—since prices received by a farmer directly affect his
l'“l_ income level; (2) an own-price-gross-substitution effect in consumption
—since prices received by a farmer in most cases refer to those commodities
which his household also and (3) the effect of prices of substi-
tutes and complements upon the composition of the expenditure group
u{)der consideration—induced by the p t in the d inator,
vxz.,‘the retail price index of nonagricultural commodities. Both the rural
retail price index and the parity index have been introduced into our em-

* The suthor is indebted to J. R. Behrman for theso suggeations.



Stupy oF MonTHLY CONSUMPTION ExrENDITURES / 123

pirical analysis as alternative explanatory variables. It is therefore ap-
propriate to explore their qualitative implications with reference to some
broad expenditure groups considered in our laler econometric investiga~
tions.

Some Qualitative Deductions Regarding Price Effects

Since food articles account for about three-fourths of the total consumer
expenditure in rural areas, we begin by examining the qualitative effects of
the retail food prices (p;) and the parity index (p) upon this group, denoted
by gy, and further subdivided into cash and non-cash components, denoted
respectively by g, and ¢,*. Note that g, contains on-farm produced as well
as certain off-farm produced commodities, whereas the latter subgroup in-
cludes mainly on farm produced goods and perhaps a small part acquired
through barter.

With regard to the normal effects of the Retail Food Price Index,

ay* ag™ a
% <o 97 <0, E <o
apy dpr aps

since p; catches the usual own-price effect, the important qualification
being that the income effects? do not overwhelm pure substitution effects.
If the last statement does not hold, the signs would be reversed.

As to the effect of the parity index, it may be observed that

aqr 1
ap i (7)
]

This is justified because two functions involved are ¢,=¢(E,p) and p=
¥(E.,q;) which may be assumed to be single-valued and the same expendi-
ture level is held constant in both cases. Equation (7) can be expressed
further as

ap 1 _l_
B P P
[
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where , is the index of prices received and p, the index of prices paid by
farmers. Is it possible to assess @ priori, the directions of d¢,/dp, and ag,/
3P and hence of dg,/dp? Taking into consideration the set P of produced

'_lncome—eﬂ'ectinthisconmt.uwelluinhur i i is to be interp d as & com-
posite entity resulting from | (1—gi/2i)1"} in equation 6 (b).
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and N of nou-produced commodities in & consumer basket indicating the
areas of applicability of p, and p,, several cases may be distinguished, de-
pending upon the compasition of the expenditure group:

(a) g7 belongs entirely or mamiy to set t, so that commodities in this
group would be substitutes for or are identical with those produced by
a farmer. But these are also the goods whose rise in prices leads to
increased incomes for him. Consequently, if the income effect of
prices received is weaker than the pure substitution effect, ag,¢/8p, <
0; otherwise, dg,%/dp,> 0. If the non-agricultural commodities whose
prices are changing act as substitutes for those in the group, ag,/
3p,>0; if complements, dg,7/d,, <0. The last case appears unlikely
when broad groups are considered.
¢ belongs entirely or mainly to set N. If commodities in this group
are substitutes for those in set P, dg//dp,>0; if complements,
8g,%/#p, <0, the magnitude being determined by the income effect of
changes in prices received. dg,/dps 2 0 depending on whether income
effect does or does not dominate the pure substitution effect.
¢ would belong mainly to P, therefore, d¢,"/dp, 20, depending
again upon the relative magnitudes of income and substitution
effects; whereas dg,"/dp, 20, according as commaodities in set N act
as substitutes for or complements to those in the group.

®,
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=

The prospect of determining a priori, the direction of dg;/dp thus ap-
pears bleak. If, however, we assume that there is no close relation between
Pn and p,, we can narrow down the possibilities by using the following rela-
tionships:

dp. dp dp. 9P pa
o _dwie_ _w p
9ps  9p dps dp (pn)?

0 that it is clear that ag,/dp, and dq;/3p. will have opposite signs. Hence,
although a priori it is not possible to find out the direction of change, it may
be equally interesting, once the direction of the slope, dg;/dp is known
empirically, to infer about the relative importance of the income and sub-
stitution effects as well as substitute-complement relationships between
the various groups.

The same considerations apply to the effects of parity price index on the
cash and non-cash components (g, and ¢..) of total expenditure, with the
additional specific notation that cash expenditures now also include off-
farm produced food, non-food, and non-agricultural commodities. Since
broad groups are under consideration, the composition of the cash com-

©)
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ponent may conform more clbsely to that of the price index p,; therefore,
as long as substitution effect dominates (i.e., 33./3p»<0 and hence, 3q./
ap,>0), there is a possibility of getting a positive slope dg./8p. The comple-
ment of this group may then be expected to have a negative direction with
reference to the same parity index.

Analytical Model

The analytical model employed in this paper is the dynamic demand
function of the stock-flow variety formulated in continuous time. It was
suggested by Houthakker [2] and presented in detail with empirical appli-
cations by Houthakker and Taylor [3). A brief outline is presented here,

Assuming that demand for each good is influenced by one state variable
and two flow variables, the following linear relationship is postulated:

a(0) = a+ Ba(t) + vz(t) + rp(® (10)

where g(t) and z(¢) are instantaneous flows of consumption and income,
respectively; p(t) is price; and s(f) is the level of the state variable at £ a,
8, v, and A are parameters. The direction of 8 determines whether g(2) is
subject to inventory adjustment (8<0) or habit formation (8> 0).

The generally unobservable state variable can be eliminated by using
the relationship:

3(t) = q(9) — ds(t) (1)

were $(!) denotes derivative of s with respect to time and § is a depreciation
rate assumed as 2 constant proportion of the level of the state variable. It
has a conventional interpretation in the case of an inventory-adjustment
process, whereas, for commodities subject to habit formation, it is taken
to measure the speed at which the habit wears off.

By using a finite linear approximation to continuous time, it can be
shown that the final estimation equation is:

@ = Ao+ Argis + A28z 4 Az g + Audpe + APy (12)

where Ao, . . ., 45 may be shown to be simple functions of the structural
parameters and »; is the error term.* This is referred to as the Standard
Dynamic Model in this paper. The overidentification of & when both prices
and incomes are used as predictors can be handled by an iterative pro-
cedure. (For further details, see (8] pp. 8-25.)

In the structural equation (1), v and A denote short-term income and
price derivatives when state variable is held fixed. However, when stocks
are permitted to adjust so that $(f) =0, we get from (10) and (11) after re-
arrangement:

The structure of this term is investigated in detall in (8], pp. 20-21 and 40-42.
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where “hats” denote steady-state variables. This gives static limit of the
dynamic model with long-run derivatives given by v’ =~/(6/6.— 8) and
N =)(5/5—8). Observe that so long as |6| > | 8], with inventory ad']u?tmenl
process (8<0), v’ <7, implying that the initial response L0 change in income
is larger than the long-run effect. On the other hand, in th babit formation
case (8>0), v'>v because short-run impact is characterized by lethargy
and inertia. Similar considerations apply to A and . o

A special case of (12) that occurred in our empirical investigations may
here be noted. In certain cases, the statistical difference I_A't“.“:| and
|A.—A.| in equation (12) was found to be insign}ﬁcanl, lmplymg §=9.
thus eliminating lagged income and prices and leaving current income and
prices in the estimation equation. This equation takes the form

Q= By + Bige1 + Bz, + BaPt (14)

which has the same form as the Koyck distributed lag equation. However,
the interpretation of structural parameters differs from the Koyck formula-
tion and is designated in this paper as the Distributed Lag Variant.

Before closing this section it may be emphasized that from the point of
view of our present analysis, the dynamic model has two advantages: (1)
it determines operationally whether any given commodity group is subject
to an inventory-adjustment or habit-formation process; and (2) it enables
us to study both the short-run and steady-state behavior of structural co-
efficients. It is thus an appropriate theory for bringing out the different
impacts of the state variables and the underlying mechanisms of adjust-
ment operating on different groups of expenditure. A somewhat unsatis-
factory feature of the model,® as used here, is the lack of explicit grounding
in utility function. However, the qualitative conclusions reached earlier
would nevertheless be verified, since all of them involve observable pheno-
mena in comparative static equilibrium situations. What we deduce from
the dynamic demand functions presented in this section are the characteris-
ties of two equilibrium situations: (1) an instantaneous equilibrium with the
state variable held fixed and (2) a steady-state equilibrium when stocks are
permitted to adjust. Consequently, in both cases, the stock-fow model may
be expected to provide an empirical confirmation of the theoretical deduc-
tions previously formulated regarding the direction and implications of the
price and income effects.

* This drawback has been removed from this theory by introducing a quadratic utility
function involviog state and flow variables. Preliminary findings are reported by Houthakker
and Taylor {4].
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The Data and Variables

The data used in this study have been drawn from a time-series of a
changing and aggregated cross-section of over 1200 households surveyed
monthly in the North Indian State of Uttar Pradesh.*

At a monthly level, the concept of a disposable income becomes nebulous
and non-operational, especially in seasonal, semi-monetized, and self-
employed occupations such as agriculture and related activities in rural
areas. Consequently, total expenditure has been used as a surrogate for
disposable income, since it is readily observed and more stable in the rural
economy. Three price-series (all with the base 1957-58=100) have been
used in the computations:

(1) The Rural Retail Price Index of food articles (pg), which forms a part
of the Rural Consumer Price Index;

(2) The parity index (p), representing the ratio of the agricultural whole-
sale prices received by farmers (p,) to the Rural Retail Price Index
of non-agricultural commodities (pn) bought by them; and

(3) The Rural Wholesale Price Index of agricultural commodities (p;).

The Rural Wholesale Price Index was used to deflate the total expendi-
ture, its cash and non-cash components, and the Rural Retail Price Index of
food articles which in its undeflated form was employed to reduce the ex-
penditure on food articles, both cash and non-cash, to a constant price level.

Choice of Expenditure Groups

The empirical analysis has been carried out for the following broad
groups of expenditures per household:

(i) Cash Expenditure on Food Articles (27%)
(i) Non-cash (imputed) Expenditure on Food Articles (49%)
(iii) Total (Cash plus Non-cash) Expenditure on Food Articles (76%)
(iv) Cash Component of Total Expenditure (46%)
(v) Non-cash (imputed) Component of Total Expenditure (54%).

The figures in brackets indicate the percentage weight of the corresponding
groups in the average total consumer expenditure over the six-year period,
July 1957 to June 1968, covered by this study. Choice of broad groupings is
governed by a practical consideration—that a stable consumption function

* Per bousehold value of jon is published thly for broad groups of expendi-
tures on a regional basis and detailed for sep classes, such as cultivators, agricultural
laborers, and others. The basic data have been collected from the vnnoua numben ol the
Monthly Bulletin of Statistics, published by the Di of E

Gavernment of Uttar Pradesh, India. This sludy was carried out for the total o! nll classes and
for the entire State of Uttar Pradesh. Anyone interested in details regarding sources, scope, and
reliability of the data may obtain this information by writing directly to the author.



198 / Suaesa D. TENDULEAR

at a monthly level is likely to exist for those groups of commodities that (a)
are consumed frequently within a unit of time interval chosen and (b) form
sizeable proportions of total outlays. It may be noted that our concern with
cash and non-cash components (especially with reference to total expendi-
ture) violates the generally accepted aggregation criterion of a within group
homogeneity, based either on physical similarity of goods or similarity in
satisfying a set of related wants. But it is justified if the consuming units
treat cash and non-cash components differently with respect to their be.
havioral responses. That they in fact do so is one of the major findings of
this paper.

Seasonal Adjustment

With regard to the seasonal adjustment procedure, it should be noted
that the seasonal influence is very important in models with time intervals
smaller than a year. Several statistical techniques are available to eliminate
seasonality (see, e.g., Kendall and Stuart [§], Chapter 48); but in most of
these there is some degree of arbitrariness, while in some several observa-
tions may be lost. Recently, Klein, et al. [6], have suggested an introduction
of seasonal dummies in a regression equation for seasonally unadjusted
series to catch the effect of seasonality. Their procedure assumes that a
seasonal factor works only as a shift factor on an intercept and does not
affect regression slopes. In principle, scasonal effects on regression coefficient
can 8lso be permitted but the procedure becomes computationally com-
plicated and the loss of degrees of freedom is considerable. In this study,
eleven monthly dummy variables are used to represent each month (except
June). The choice of the month left out does not affect the slopes and hence
is immaterial (see Suits [9]).

Cash, Non-Cash and Total Expenditures on Food Articles

Table 1 presents the reduced form estimation equations for the standard
dynamic model for cash, non-cash, and total expenditures on food articles
(groups (i), (ii), and (iii), listed above) with three sets of predictors: (a)
Total Expenditure, (b) Total Expenditure aud Retail Food Price Index,
(c) Total Expenditure and Parity Index. Statistically, the corrected squared
multiple correlation increases as we move in each case from (i) to (ii) to
(iii), as well as from (a) to (b) to (¢). The Durbin-Watson statistic is either
in an approximately doubtful range (for (a) (i), (b) (i) and (c) (i)} or shows
no serial correlation, except 1 (¢) (iii), where some evidence of negative
correlation exists.” The equation I (c) (iii) is unsatisfactory statistically and

¥ As referees of this paper pointed out, it is ot clear, in view of the Nerlove-Wallis paper
£7l, how much faith one should place in & Durban-Watson statistic when logged endogencous

inbles are included as explanatory variables. The problem of d ining the exi of
sutocorrelation in such situations appears insurmountable. See also (3, pp. 40-42] ia this
connection,
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is presented only for the sake of completeness. Most of the important re.
duced form coefficients turn out to be statistically significant with expected
directions, The structural estimates and elasticities of the equations cor-
responding to Table 1 are given in Table 2.

The conspicuous finding of Table 2 is the basic difference in the bebavior
of the households with respect to cash and non-cash expenditure on food
articles. The cash component exhibita an inventory adjustment process
with 8<0, the immediate impact of increased expenditure being larger than
the long-run effect when the stocks of these commodities are permitted to
adjust. On the other hand, the non-cash imputed component follows a
habit-formation process (8> 0), the impact effect being sluggish and con-
sequently smaller than in the steady-state situation. In the aggregate, food
expenditure appears to be slightly habit-forming.

This basic difference is also reflected in marginal propensities and cor-
responding expenditure elasticities. The marginal propensity to spend cash
on a food article lies in a reasonable range—between 0.27 and 0.38 in the
short-run; between 0.16 and 0.20 in the long-run. The non-cash food ex-
penditure containing the dities produced as well as consumed by the
farmers turns out to be sensitive to the effects of prices introduced and
shows a broader range of marginal propensity to spend—between 0.09 and
0.22 in the short-run; between 0.84 and 0.48 in a steady-state.

For households whose cash outlay on food articles forms about 27 percent
of the total, the short-run demand for these commodities may be expected
to be more elastic than their demand for goods they themselves produce
and consume. This is indeed brought out in our findings: the short-run
expenditure elasticity estimates for the former range between 1.00 and 1.23;
for the latter, between 0.19 and 0.45. In the long-run, the situation is
reversed in cases (a) and (b), whereas the two estimates come fairly close to
each other in (c). It is in explaining this phenomenon that the dynamic
demand theory outlined earlier proves most useful and illuminating. We
have observed that the cash and non-cash components of food expenditure
are subject to different adjustment mechanisms which, acting in opposite
directions, end up reversing the magnitudes of elasticities in a steady-state
equilibrium. For cash outlays, the adjustment of stocks lowers the immedi-
ate impact effect in the long-run; whereas for non-cash expenditure, over-
coming initial inertia raises the long-run effect considerably. In this connec-
tion, reference may be made to a similar empirical finding from budget
studies by Sinha [8]).

The introduction of Rural Retail Price Index of food articles (case (b))
consistently produces a negative-gross-substitution effect, thereby eliminat-
ing one of the sources of backward-bending supply curve; viz., the over-
whelming income factor dominating the pure substitution term. The short-
and long-term pure substitution effects show a priori directions. Cash out-
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132/ Suresr D. TENDULXAR

lays on food show higher price elasticity than non-cash expenditure, in
accordance with the expectations.

The parity index (case (c)) introduces the three influences previously
noted. For both cash and non-cash purchases of food, the effects of changes
in prices turn out to be statistically insignificant in the estimation equations
1(c) () and 1(c) (i), yielding short-run price coefficients of somewhat
doubtful value.® The long-run effect is positive for cash outlay. Based on
equation (8), this implies that dg,~/3p,>0 and 3¢/*/8p, <0, and case )
appears plausible. In other words, commodities in the cash outlay group are
wainly off-farm produced agricultural goods. For non-cash food expendi-
tures, a negative long-run price effect is exhibited which might have resulted
from dg,"¢/3p, <0 and d¢,*¢/3ps> 0, indicating that the pure substitution
effect of changes in prices received dominates the i term; lities
in this group act as substitutes for those in the non-agricultural group
covered by .. There is thus a basic asymmetry in the effect of parity prices
upon the two components of food expenditure.

Especially for the non-cash group, the coefficients in the reduced-form
equations indicate & possibility that the statistical difference | A;—A4,| and
| 4~ 4y| may not be significant, thereby giving rise to a Distributed Lag
Variant. The absolute differences and their standard errors in different equa-
tions are as follows:

| 42— 4] | 4~ 4l
Equation 1(a)(ii) 0.0315 —
(0.1140)
Equation 1(b)(ii) 0.0153 0.0079
(0.1503) (0.2640)
Equation 1(e) (i) 0.0523 0.0224
(0.1179) (0.1456)

Consequently, the value of 5 was fixed a priori at 2.0, and the Distributed
Lag Variant was estimated. The resulting estimation equations and cor-
responding structural estimates are presented in Tables 3 and 4, respec-
tively. The corrected R? goes up, and Durbin-Watson statistics remain

9 Intuitively it seems obvious that if one or more reduced form coefiicients are statistically
insignificant, 80 would be estimates of structural coefficients. However, it necd not necessarily
be so. I » Function involving reduced form coefficients is expanded in a Taylor series around 8
true structural parameter, neglecting second and higher order lerma, the resulting expression
would contain variances as well as covariances of reduced form eatimates. A possibility then
clesrly nrises that a structural coefficient msy turn out to be statistically significant even
though one or mare reduced form estimates are not. Hence the use of a loose phrase in the
text “‘of somewhat doubtful value.” I am indebted to L. D. Taylor for pointing this out to mo.
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broadly unchanged. The current price term is significant in both equations
$(b) (ii) and 3 (¢) (ii), implying that the dynamic effects in non-cash com
ponents operate directly through the lagged dependent variable and only
indirectly through lagged prices and expenditure. This contrasts with the
cash component where dynamic influences act directly through lagged cash
outlays, lagged expenditures and prices, the first differences in total outlay,
and price changes. When comparing the long-run expenditure elasticities
in equations 2(a) (i), 2(c) (ii), and 4(c) (ii), note that the addition of parity
index lowers the estimate and makes it slightly lower than that for cash
purchases (contrast equations 2(c) (i) and 4(c) (ii)). It thus appears that
the explicit introduction of the forces of income effect, own-price-effect, and
effects of prices of related goods, represented by the terms of trade index of
agriculturists, yields a net expenditure elasticity lower, as expected, than
that of retail food price or cash purchases. The overall pure substitution
effect in equation 4(c)(ii) is positive and close to zero, implying that differ-
ent influences of parity index scem to be mutually offsetting in nature. The
fact that pure short- and long-run substitution effects in equation 2(c) (i)
also are positive is no contradiction, since the cash plus non-cash food ex-
penditures do not exhaust the total expenditure.

The conventional static linear, log-linear, semi-log, and inverse-semi-log
forms of demand functions were also fitted to the data. It was found that
in most cascs dynamic equations perform better, and in a few cases do at
least as well as the static forms, in terms of both corrected R? and Durbin-
Watson statistic.

Cash and Non-Cash Components of Total Expenditure

We now examine the behavioral relations connected with the cash and
non-cash components of total consumption expenditure for which the parity
index has been used as an appropriate overall price variable.

Tables § and 6 present the relevant estimation equations and structural
coefficients, respectively. The corrected squared multiple correlation coeffi-
cient is statistically significant in all the equations. Moreover, in most
cases, the reduced form coefficients exceed their standard errors by large
multiples. A close scrutiny of the equation 5(e)(v) for non-cash expenditure
indicates that | 4; — A, = 0.0089 with a standard error of 0.1597 and
| 4 — Ai] = 0.0087 with a standard error of 0.2057. This suggested a Dis-
tributed Lag Variant whose estimated reduced form relation is denoted by
5(8)(v) in Table 5.

The cash p t, now including non-agricultural, non-food articles,
such as clothing, footwear, and fuel and light, exhibits an inventory adjust-
ment behavior, whereas the non-cash portion is habit forming in character.
Due to omission of a price variable in the first two equations in Table 6,
the mis-specification bias in the expenditure coefficient appears to be down-
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ward for the cash component and upward for its complement. (Compare
the estimates in equation 6(d)(iv) with 6(e)(iv) and in 6(d)(v) with 6(e)(v)
and 8(€)(v)). The marginal propensity to spend on cash purchases is very
high at 0.7 in the short-run and 0.71 in a steady state situation; for non-
cash expenditure, the corresponding short-run estimates are around 0.17
while long-term estimates range between 0.25 and 0.27. Ouly a slight dif-
ference is evident betwcen the short- and long-run expenditure and price
coefficients (equation 6(e)(iv)), indicating that the adjustment mechanism
of the cash outlays works speedily. As previously conjectured, the asym-
metrical impact of the parity index on cash and non-cash components is
brought out in a sharper focus. The pure substutition effect is positive for
cash purchases and negative for its complement, as we would expect in a
mutually consistent consumer behavior. The expenditure elasticity in the
short-run, as well as long-run, turns out to be higher for the cash component
than for the non-cash group. Its numerical magnitude amounts to 1.50
(short-run) and 1.55 (long-run) for cash and ranges between 0.29 and 0.31
(short-run) and 0.47 to 0.49 (long-run) for non-cash outlays. The demand
with respect to parity index tends to be inelastic for both the groups, al
though its impact is positive for cash purchases and negative for its com-
plement. These findings are in line with a prior: reasoning that, in the long
run, the effects of increased incomes (expenditures) and improved terms of
trade would be reflected in a rural household’s expanding demand for noo-
produced non-agricultural commodities.

Conclusions

As far as the author is aware, this study represents the first attempt at
econometric analysis of monthly rural consumption expenditures with an
explicit introduction of expenditure and price effects. Dynamic demand
functions of a stock-flow variety are shown to be appropriate for this pur-
pose.

By focusing attention on cash and non-cash (imputed) outlays on broad
groups of consumption, this paper shows for the first time behavioral dif-
f of rural households with respect to these components. Cash pur-
chases act as an inventory adjustment mechanism, while non-cash outlays
exhibit a habit persistence process. This finding may have far-reaching
policy implications in projecting rural consumer expenditures in a predomi-
nantly agricultural, semimonetized developing economy in the process of
industrialization.

Theoretical considerations suggested that the parity index may be an
appropriate factor in explaining the rural household’s consumption be
havior. Consequently, the parity index was introduced in the demand fuoc-
tions as an alternative predictor and found to yield plausible results, es
pecially with respect to its asymmetrical impact on cash and non-cash com-
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ponents. Its inclusion also led to confirmation of the oft-repeated statement
regarding the favorable effect of expanding incomes and improved terms of
trade of agriculturists on their increasing demand for non-produced, non-
agricultural commodities in the process of development. The significance
of this phenomenon is stressed continually in theories of economic develop-
ment.

Finally, numerical estimates have been obtained for the expenditure and
price elasticities of cash and non-cash components of (a) expenditure on food
articles and (b) total consumption expenditure. The instantaneous short-
run and the steady-state long-run equilibrium values have been deduced in
each case. The importance of this empirical information in formulating
long-range development plans needs no special justification.

With regard to the shortcomings of our analysis, it may be uoted that
some important influences acting on the consumer expenditure were omit-
ted, such as size and age composition of the rural families, wealth and liquid
assets, etc. Also omitted from consideration was the simultaneity in decision
making on the production and the consumption side.® Most important, the
justly famous limitations of a repetitive, multi-purpose survey carried out
by official agencies among poorly literate rural people apply equally to the
data used in this paper. However, if plausibility of results may be taken as
a confirmation of the overall accuracy, the data appear to do reasonably
well.

References

{1} Hicxs, J. R., Valus and Capital, Oxford, Clarendon Press, 1930.

2] Hourmzxes, H. S, “On a Class of Dynamic Demand Functions,” (Abstract) Econo-

metrica, 30:588-89, July, 1962. ] ]

{8) Hournaxxes, H.S., anp 'l‘uwu.PL D., Consumer Demand in ths Uniled States, 19€9-70,

bridge, Harvard University Press, 1066. . ,
4] Ce r:‘{:oim Estimation of Dynan‘:?ic Demmg P\I;‘l:l‘:)m,' paper presented at the
tric Society meeting in San Francisco, Dec. .

] ﬁ::::.. M. G., AND STUART, A., Ths Adsonced Theory of Statistics, Vol. 8, New York,
fner Publisbing Company, 1966. . . .

6] lig:nu. L. R., ot al, Tho Econometric Modsl of the Unitad Kingdom, Oxford, Basil Black-

. 1961. . . .

m 'ﬁ‘;wm M., anp Warus, K. F., “Use of Durbin-Watson Statistic in Inappropriate
Situations,” Economatrica, 84:235-238, Jll:lulry.' woo.. .

(8] Sima, R. P., “Analysis of Food Expenditure in India,” J. Farm Eeon., 48:113-128,
February, 1968, X . i -

(@) Sume, D. B., “The Use of Dummy Variables in Regression Analysis,” Journal of the
‘American Statistical Association, 52:548-5655, December, 1957.

* See [ootnote 1.



	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137

