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EFFECTS OF HOUSEHOLD SIZE ON HOUSEHOLD
EXPENDITURE PATTERN : AN APPLICATION
OF AN ADDILOG ENGEL MODEL
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SUMMARY. In this papor, ia prosonted a syatom of sddilog Engol functions which ia
miore general than the syatem of log:li typo Engol functions and the traditi syslom of
por capita indiroct addilog Engol function. This syntom, roferred as the aldilog model, satisfios
tho aggregation criterion and gives rise to variable partial elasticities with respoct to income
and housohold size.

Basod on the di data for individual ) holds from the 17th round of
National Ramplo Survey of Indu rolating rural nnd urban arcas soparatoly in tho state of Uttar
Pradesh, ¢stimates of incomo end h iablos clasticitios reluting the addilog

model, incomo elasticiting relating the por capita addilog modol and income and housoholds-aize
constant olasticitios are obtainod at average levels of income and housohold sizo of four income
groups. Thoso ostimatos are contrastod and enalysed.

Tho comparativo resulls provide evidonce Lo signify that (i) the use of the loas gonoral
log-lincar Engel modol may give rise to an over-cetimation of two partial elasticitios and (i)
for oetimating meoma clasticitiea ths uso of tho lﬂl genoral por capits sddilog modol may
involvo i for ies and und ion for luxurics,

1. IxTRODUCTION

Tho simplest hypothesis allowing for the effect of varintion in houschold
siz0 is given by supposing that consumption per person depends only on the
level of incomo per person. There is no doubt that this assumption is easy
to handle and may explain the broad phenomena of consumption patterns,
but it is upparent that it will not Lo oxactly true in general (sce Stone, 1951,
10-11), A Detter approach, however, will Lo one which introduce
explicitly the effect of houschold sizo in addition to that of houschold incomo
in the estimation of Engel functi Most of the studies (Sco Tobin (1050),
Houthakker (1957), Crocket (1960), Livinton (1964), Iyengar, Jain and
Srinivasan (1975)) in the past following these lines have employed the well
known Cobb-Douglas (or Jog-lincar) type of Engel function which sutfers
from the limitation, viz., it implics constant elasticities with reepeet to incomo
and houschold sizo und does not possess the property of aggregation,

In view of these shortcomings, the prerent study develops s rystem of
additive Engel functions which relate cvery specifio expenditure to twe
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oxplanatory variables, viz., houschold income sud houschold sizo.  ‘This Engel
modol, roforred as the addilog model, dilfera from the log-linear Lngel model
as it satisfies tho agarcgation criterion and gives riso to variablo clasticitics.
with respect to incomeo and houschold size, nnd is more general than Houthakker
(1060)'s per capita indireet addilog Engel functions model. Tho addilog
modol is doveloped in Section 2.1, wherens Section 2.2 discusses the propertics
of tho partial elasticitics with respeet to income and houschold sizo. Next
Soction 2.3 outlines o method of estimation of the parameters which is apolicd
to tho consumer oxpenditures cross-scction dats on individual houscholds
described in Scetion 3.1, Tho results on income and houschold-sizo clasticitics
acoording to tho addilog medel, long-linear nodel and per enpitn nddilog
model are presented in Tables 2.1 and 2.2, and discussed in Scction 3.2, In
last Scction 4 we givoe our concluding remarks.

2. ADDILOO 8YSTEM
2,1, Additive Engel funciions modcl with houschold aize effect. Tho
funotional form of Engel funation which introduces explicitly the effect of
houschold sizo along with that of houschold income with o view to explain
houschold expendituro pattern, considered by the studies as mentioned in
Section 1, ia log-lincar

log eq = log a¢+4-by log E+ctlog N e (2.00)

where ¢¢ and E' aro the houschold specifics expenditure on i-th commodity
and houschold total outlny and N is tho houschold size. Since this form
docs not add up, Houthakker's (1960), suggestion may Le followed to mako
it add up by writing

R
efE = wE"NY ¥ ap BN =1, ..., E) (21.2)
Lkal
This may be rowritten as
K b, <,
= FE| S onB Myt e (21.3)
k=1

where ay, = ayfu;, bro = be—by wndd cxg = cx—cy.

This system of additive Engel functions reduces to tho Houthakker
(1900)'s system of indircct nddilog Engel functions when (bs+¢() remains
unchanged for different values of ', Model (2.1.2), thercfore, is moro genersl

YHere afler named *houschotd income’, for brovity enko,
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than tho traditional per cupita addilog Engel functions model. Wo shail
refer to (2.1.2), for brevity sake, the nddilog model in our lnter discussion.

Tho aklilog malel (2.1.2) enn also Lo obtuined from tho indirect addilog
utility function for a houschokl

X
V(E[nypy, ..., Elmxpx)* = '}'I (@ L Efmip)"

if e = my(ny, ..., ng), the totsl number of equivalent stundmrd consumers
with respect to the commodity ‘i’ (ng is the number of houschold members

in g-th age-sex group), is replaced by N nd o= &/P:l. pi's are the

prices of tho different conumoditics treated constant in o cross-scctional
situation.

Tho addilog model (2.1.2) ignores the variation of Twuschold composition
liko age, sex, children versus adults cte., which has important bearing on
household consumption pattern. ‘Fo meot this shortcoming, the model (2.1.2)
con bo modified to

o _ oBLEn) ) g

y X
bt B0 u)® L (14n0) %0
A

whero ng, g = 1, ..., G i8 tho number of persons in g-th age-sex group. How-
over, this improved version of our addilog model could not be taken up Leeauso
of the nature of data wvailable and tho limited scopo of the present study.
Morcover as pointed by Muellbrucr (1975), there is an identification problem
in ostimating the consumer unit scales if only cross-scction dats is
available.

2.2. Income and houschold-size clusticities. ‘The incomo and Louschold-
size clasticitics implies by (2.1.3) avo :

o = (0 log eifd log E)

- ¥ 4
= 14bg—b or = l+,}2l wybyy o (2.21)

WMuolibauer (1974) hes shown that V = V(E[m,pi... ... Elmxpx)is the housohold indireot
utility function which corresponds to the houschold direct utility function U = Ulgyfmy. ...,
ximx), whore g is the quantity of lity ' ) by the houschioll.
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v/;‘, == (D log /9 log N)

- K
=c—cor = X wyy e (2202
j=1
whoro
- X K
b= Y wpsond ¢ = X wycy
i1 1=

aro tho means of by's und ¢y's, respectively, weighted by the Ludget shares
wy = ¢y/E. Lvidently, both clustivitics sro vaviables ones, being function
of both the varinbles E and ¥, Furthermore

iy B S wby—bp
JE =~ l-_'l"l(l-)<l)
I)I"‘: K

S = NN gyl < 0
IV - wylrg—o* <

It meuns that Loth partisl clasticitics decreasc monotonically, at . paco
decreasing with increasing of tho corrcsponding variables, but otherwiso
(at fixed E and .Y) cqual for all items. The incomo clasticities Losed on the
addilog model, therefore, must decline with income. As there is no general
theoreticnl presumption that they should all be fulling, the addilog model is
restrictive. The two clasticitica scems to havo lower-bound as well a8 upper
bound (sce Somermeyer and Langhout, 1972):

—b & Vb=l < o K 14bi=by

o—i < 77:. < a—a

with ba = min by, b5 = maxba, ea = mincy und ¢ = muxer. Tho lower
- A A - A A

and upper Lounds for incomo elasticitics are unity at most and at lenst res-
pectively, whereas for houschold-sizo elasticitics the two Lounds are zero at
most and at least reapectively. 1fowever, the lower bouwnd for incomo elusti-
citics may bo zero or negutive, viz., it 144 = bj or < b5 respectively, allow-
ing for “inferior” goods to enter tho budget.

Relation (2.2.1) suggests thut an itom § is moro “nceessary™ or moro

“laxury” according ns by is lower (expeeinlly if stronger negative) and highor
(cspecinlly il poritive, and nearer to 1) rexpectively.
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Relation (2.2.2) shows that the uddilog model satixfies the relation
£
> u-m;: = 0 which meunns that totnd cffeet of n chungo in houschold size N
(=1

(:n all specifie expenditures must be zero (see Ifonthakker, 1957).
Finally,
wi—n) =ty
and
')’:—qg = fiy
which are independent of E and .,

2.3. Estimalion of the paramelers’. We make our addilog model
stochastic, by incorporating into it disturbanco term wg (i =1,.., K). Asa
result, we et

K
o = aE N / { S agEixe Jriz, kL3
41

This specification has the advantage that also tho randomized specifie
expenditures satisfy tho budget constraint.

From (2.3.1) wo derive, by division and logarithmic transformation

log (erfex) = loz age+-bx log E+culog N4va (i, k=1,...,K;i#4k)
(2.3.2)
where

ag = afax, bk = be—be, e = cr—cx and v = w—ur.

\We obrerve that (2.3.2) consists of (I § (K—1)) cquations, but only K—1 of
these aro mutually independent which in turn aro obtained by setting k=1
and vurying 1. Somermeycr and Langhout (1972), and slso Huyser and
Semernmeyer (1971) applicd tho method of “ordinary least squares” (0.L.S.)
to tho equations similar to that of the system (2.3.2) separately. This yiekls
best linear unbiased and consistent estinutes of tho parameters under tho
assumption that the disturbances vu's over tho individusl houscholls are

this

3As tho prosont study omploys tion data oa indi
procoduro rofors to modols applied to cross-soction ungrouped data,
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homoskedastic. These ertimates nre mutunlly consistent in the sense that :
bip = —-a“ (reversability)
and

by = by+0g  (triangularity);
same holds for ¢ix’s and log an’s.

Tnstead of considering the equations of the system (2.3.2) separately,
we can deal with them simultancously {see ¢.g. Zellner, 1962). However,
as the sct of independent variables is the same in sll the equations, the fene-
ralized loast squarcs estimator in the present case is the vector with componenta
samo s the 0.L.S. cstimators obtained from the separate equations,

Tt can bo casily seen that the above estimation remainsu neffected by
setting k equal to any number and varying ¢ in (2.3.2).

In matrix notation (in order to be precise), the BLUE of the parameters
of the addilog model is

By = (X)X Y= (X)X Ty

where
) L T ) loz g
Y= . X =| . . . A= by
i Vo o

PR — — —

Pig = Bi—Py, yin = loz e, 23 = log Fa and z,a = log Na, and I is the number
of sample houschokls, Tt is quite interesting to note that fiy = Bj—B;, where

lou 8;

o

are 0.L.S. estimates of tho parameters of the lag-lincar Engel relations

log ¢y = log & +b; log E4c;log Ny i =1, ..., K.
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Thorefore, the above estimation of tho addilog model may be casily obtained
from that of tho log-lincar model. Wo havoe followed this very simplo_proce-
dure for estimating tho addilog model.

The log-lincar Engel relationships aro not derived from thoe theory snd
if estimated us regressions have an omitted variable, i.c.

X
Z ==log ( El I}Jlu,i;u.ya:cu«)

of the addilog model

i = log at+-baryteity+Z4u, $=1,..

It may, therefore, be worth citing that B = (X"X)-1X’ Y is bissed and in-
consistent for By, but B; —B;, is BLUE for fi—fy (= By).

For o particular budget allocation w = (w,, ..., wx), estimates of income
and houschold-size clasticitics may bo obtained as

- - K -
Yghw) = 145y — ’E_u'abu
and

I Yw) = ty— § )
yw) =iy wibyy.
X}

. x 5,
These, howevet, aro not BLUE, eince wy (= llkEl anE BN )'ﬂ are of tho

stochastic nature. However, Ly lincarization of wy's ono may construct an
approximate standard orrors for the two elusticities for the purpose of statis-
tical inferenco (sce Jain and Tendulkar, 1973). The same is done in the
present case.

3. APPLIOATION

3.1. The data used. 'The above method of estimation is applied to the
consumption expenditure data for individual houscholds from tho 17th round
of Nationsl Sample Survey of Indin covering the period September 1961 to
July 1962. The sampling design adopted in urbon scetor of o state was a
stratified twq-stage ono whore the first stage units were the urban blocks,
and the sccond stage units wero tho houscholds. In tho case of rural sector
of a etate, villages formed tho units at tho first stage and households at the
second:  The sample was selected in the form of threcindependent sub-ssmpled

B 317
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For definition, concept, and sample design of the survey, sco National Samplo
Survey (1961) ; Instructions to Ficld Workers.

Becouso of tho limitations of tho ready uvsilubility of dats and the
oxploratory noture of this oxcercice, only onc-eubeample for rual and urban
areas scparately is conxidered in the state of ‘Uttar Pradesh (U.L.) which has
fairly largo samplo size. Number of households in tho rural and the urban
samplesis 316 and 200. Dut tho entiresample could not be used as the present
model can bo applied to data containing only those samploe houscholds which
report non-zero expenditure on all tho items of consumption. As large

ber of samplo houschold inlly with low income report zero expendi-
ture on relatively luxury itoms, viz., clothing, and milk and milk products,
tho following five broad item-groups of consumption adding up to total
expenditure could bo considered :

Cereals and cereal substitutes (or total corcals)
Pulses

Other food items (except 1 and 2):

Fucl and light

Other non-food items (excluding 4).

N

This provides us with the effective sample sizo as 305 and 189, reducing the
original sample only by 3.5 percent and 5.5 percent, for rural and urbsn areas
of U.D. respectively.

Buscd on this data, two complete addilog models have been cstimated
for rural and urban areas. To estimate the models by lenst squares method,
we could either give the samo weight to cach observation in the samplo or
alternatively assign a probability weight to cach household, this probability
being that of selection of the houschold according to the sampling design
adopted. The N.S.S. provides these probability weights or the “multipliers”.
Both alternatives were tried. The weighted least squares estimates did not
differ appreciably from tho corresponding unweighted least squares estimates.
We shall, thercfore, present tho results Lused on weighted least squares
estimation..

As incomo and houschold-size elasticitics based on the addilog model
are decreasing functions of income and household size E and ¥, in order to
estimate them at different levels of E and N, the entiro sample in both areas
is clussified into four somewhat homogeneous groups with respect to house-
hold income, The distribution of tho sample households according to the four
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income-groupa alongwith averago houscholl incomo and average houschold
siza for oach income-group is displayed jn Table 1.
TABLE 1. DISTRIBUTION OF SAMPLE HOUSENOLDS, AVERAGE TNOUSEHOLD

INCOME AND HOUSEHOLD SIZE BY MONTHLY JHOUSEHOLD INCOME.CLASSES
IN RURAL AND URBAN AREAS OF UTTAR PRADESI ; 1061-62

monthly houschold nuniber of averago avorngo averago
incomo-claas (Rx.) samplo h 1d. h hold ! hold ) hold
incomo (Rs.) sizo por capile
incomo (Ia.)
rural .
00— 85 71 35.79 3.3¢ 10,72
55— 00 82 722.1 5.3 -, 12,09
90 — 135 77 100.02 06.38 17.23
> 135 [ 211,49 8.63 24.70
alt claxcs 305 107,64 6.00 17.76
. . urban \ .
00— 85 37 40.79 ’ 2.61 18.25
55— 90 - Toer 74.08 5.00 14,82
90 — 135 . 41 .. 108.04 5.80 --18.34
> 135 43 264.10 7.63 35.08
T all closxe 189 119.25 5.30 22.50

3.2, Resulls of the estimation. TResults of our calculations are shown in
Table 2.1 and 2.2 which present estimates of variable incoro and houschold-’
sizo elasticitics 'q;;(E,I_V) and 4],.,(2‘. i) at average income and houschold-size
levels £ and ¥ for o houschold income-group and their spproximate standard
crrors. Estimates of income clasticity 7g (E‘) according to the per cnpm)
nddilog model (see Juin, 1976), at sverage per capita income Jevel E(E' = EIN)
of cach income group are also obtained and presented in these two tables.
The figures given within brackets relate to the log-linear and the per copita
log-lincar models and so represent estimates of constant income and family
size clasticitics 9z and gn snd their standard orrors, and that of - t.:gmu\nt
per capita income elasticity 7g', respectively.

As all these estimates are worked out from those of the parameters of the

log-linear and the per capita log- linear models, the latter aro presented in
Appendix—Table ALl

All cstimates of income clasticity bascd on the per capitn addilog or the
addjlog model, as expected, confirm to tho theoretical property of the addilog
model that income clasticity is a monotonic decreasing function of income.
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TABLE 2.1¢
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ITEMWISE ESTIMATES OF INCOME AND FAMILY-SIZE ELASTICITIES
ne(E, ¥) AND py(E, F) AND TUELR APPROXIMATE STANDARD ERRORS DASED ON

THE ADDILOG MODEL, AND INCOME ELASTICITY 5#(E’) BASED ON THE PER
CAPITA ADDILOU MODEL, FOR FOUR HOUSEHOLD INCOME-GROUPS,
RURAL AREAS OF UTTAR PRADESH: 10061.62

monthly
houschold _ _ approximato - —  Sphroximato -
itemm inoome ne(&, N) s.0. 0f ov(E, N) a0 of n,(E)
class 4
(a.)
total coreals 0—55 110 .005
85—10 590 617
90—135 .450 401
2135 2198 2321
all classes 444 045 1440 .050 438
(.408) (.035) {.450) {.039) {.508)
pulses 0—55 957 .063 -.Jo7* 071 -802
55—900 -840 064 —.03y° 072 814
00—135 697 007 og1® .078 088
>135 443 075 220 083 .818
all clonacs .60 069 .060* .077 .076
(-714) (.069) (.076%) {.077) {.70%)
other food 053 1.815 .062 -.4768 069 1.400
itomna 5500 1.604 .060 - .408 007 1.413
00—135 1.355 .060 -.308 .007 1.287
>13s 1.100 .004 —-. 142 071 1117
all closses 1.348 001 -.303 .0G8
(1.372) (.003)  (—.293) (.071)
fuol and light 0—53 .708 043 —.0871* 048
55—90 697 .045 —.081° .050
90—135 448 .048 .018* .033
>135 J104 030 247 062
all clasaca 442 050 . 055
(.460) (.047) (.052
other non- 0355 2.532 .008 .07
food ftomsa 55—00 2,422 .092 2103
90—136 2.2713 084 .003
»>135 2.018 069 .077
all classca 2.200 .070 —.708 .088 2.174
(2.290) (.003) {—.788) (.107) (2.204)

¢ Sos natos of Table 2.2,

As expected, rural jincome clusticities are higher than urban income
elasticitics. Tho positive diffcrenco could be attributed to tho fuct that for
an incomo-group rural houscholds have relatively low averagolevel of incomo
compared to urban houschold. Ttem-groups ‘ccreals and cereal substitutes’,
‘pulses’, end *fuel and light’.furn out "neeessities® with incomo elasticitics loss
than unity for all houscholds except for rural houscholds Lelonging to the
lowest incomo-group, for whom item-group: ‘pulses” scoms a  scmi-luxury
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TABLE 2.2 ITEMWISE ESTIMATES OF INCOME AND FAMILY.SIZE ELASTICITIEN
oalE. N) AND nx{F, ¥) AND TILELRt APPROXIMATE STANDAUD ERRORS BASED ON*

THE ADDILOG MODEL, AND INCOME ELASTICITY wi{E'
CAPITA ADDILOG MOD!

URBAN AREAS OF UTTAR I'RADESH : 1961.82

") BASED ON THE PER
. FOR FOUR MOUSEHOLD INCOME- GROUDS,

monthly
housohold _ _ opprozimata _ _ approximata
item inel::‘m E, Ny a.e.of wE N) «.0. of PHIA)
| —— —
(Re) 2l F) wniE, By
total corcals 055 487 .039 .310. .036 a7
5500 A L0480 33 l0u3 RTH
90—133 1287 J0sl 18 047 1382
5135 —.03¢ L0063 467 .030 190,
all clasien .21 036 452 a2
(-243) (.045) (.433) {236)
pulsca 055 668 .073 .08 .617
65—00 1683 .06 ~ouge 1043
80—135 105 L070 L1209 Lo82
513 1260 .08 \a02 1390
all clacwes. 400 081 621
(1422 (-018) (-633)
ather food 0—65 1.432 -.050 1.544
itoma 55—90 1.308 L0357 1,270
00—135 1.251 L0584 908
>135 KH L0602 1.017
all elaren 1.185 .068 05¢ 1.148
(1.207) (.004) (.000) (1,182
fuel and Tight 0—55 820 048 045 307
5590 RTH .040 ~040 1823
20—135 .82 1050 o4 ing,
>135 1300 057 1054 570
ol claves 560 .053 a1 040 N
(.682) {-030) (-137) (.047) (:333)
othor non- 0—55 2,155 080 —.821 075 1.819
food items 53—00 5071 .073 —.678 “008 1.845
20—135 1,954 072 —.518 .007 1,784
>135 1635 1053 e .051 1.602
olf closos 1.888 084 — 470 .000 1,723
(1.910) (01 (=470 o1 {1.787)

Nelea: 1" Figuren within brackols rolato to gonoral Jog-lincar morlel.
2. Figuroa morked as '* aro not aignificant even at 109 level under two mided teat.
3. Unmarkoil eloaticity eatimntes oro significant nt 5% lovel.

with income clasticity closo to unity. Remaining item-groups like ‘food
items other than cereals and pulacs’, and non food items except fuel and light'
turn out ‘luxury’ with income clasticitics moro than unity for all houscholds
excopt few. Excoption is comprised of urban households lying in the higheet
incomo-group for whom income elusticity for ‘other food itema-group’ is less
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than but ologo to unity. All income elnsticity estimates nre significant oxcopt
those marked with ssterike **°. This indicates that for urban houscholds
in the highest incomo-group demand for itoms liko ‘cereals’ and ‘pulses’ is not
elastic.

Estimates of incomo eclasticitics v]gl(l?') and q)g(E, i) relating tho per
capita addilog and tho addilog models, respectively, are appreciably different
from one another for each houschold income-group. In fact, 35’ (I_',:') is smaller
than VE(E. K’) for houacholds with low level of incomo and vice versa for house-
holds with high level of income. 1lowever, for an overall average houschold,
"'(E') compared to 713(1'-.". N) is on the higher side for necessitics and on the
lower side for luxurics. As the addilog model is more gencral than the per
capita addilog mode}, this in & way suggests that for income clasticitics the
uso of the per capita addilog model may involve over-estimation in respect
of essentisl items of consumption and under-estimation for luxury jtems,

Let us now examine ostimates of qN(E, I-vl-), the clasticitics of apecifio
expenditures with respect to houschold eize, calculated st average levels of
houschold income and houschold size E and N for cach income-group. Lti-
mates are significant in slmost all cases, except for item-groups ‘pulses’ and
‘fucl and light’ consumed by a houschold with income Jess than Rs. 135 and
for ‘other food items’ consumed by an urban houschold with incomoe more
than Rs.135. At oversll average levels of E and V based on the entire sample
of houscholds, estimate turns out insignificant for ‘pulses’ and ‘fucl and light’
in rural arcas and ‘other food items' in urban areas. The significant houschold-
size clasticities are all positive lor necessary item-groups and negative for
luxury item-groups.

While interpreting theso cstimates it is worth noting (sce Houthakker,
1957) that family-size elasticity parameter 'r,;‘- represents a combination of
two effects, viz., (i) specific ¢ffect which results from the increase in the nced
for various goods when family sizo N increnscs. The increase in need is
usually less than in propoition to increase in family size becoure of cconomics
of scsle in large houscholds, (il) Income-cffect : sinco partisl clasticity q::
refera to influenco of family size when fomily income i8 held constant, an
increase in family size makes the family relutively poor, and this may induco
the household to Lpend relatively less on varions goods. For examplo, although
an increare in family sizo may result in increase of a fumily’s need for an



HOUSELOLD 5]ZE ON EXPENDITURE PATTERN 443

item like clothing, the simultancouslv arieing need for more of the nccessary
jtem like cereals may force the bouschold to spend less for clotbing on belance,
Thereforo, we note that if the specifio effect is ttronger than the income cffeot,

,,;: will be positive otherwiso it will bo negative. Sccondly, duo to the relation
K

pi m‘—‘ =0, 2.4 is not ull positive or negative.

SN Iy po

In the light of these two points, tho cstimates of different houschold-
sizo clasticitics sre not difficult to explain. For instance, tho negative signi-
ficant elasticitics relating luxury items, viz., ‘other food iteme’ and ‘other
non-food items', may be attributed to tho fact that for luxury goods the
negative income-cffcet dominates the positive specific effect. Positive elasti-
cities ocouring in caso of “‘necessitics” have & similar interpretation,

Another interesting observation regarding family-size clasticity is that
it moves along the income level. Reasons for this scems to be that (i) the
negative income effcct is less stronger in caso of relatively Letter-off house-
holds; (ii) in formula

" x.,
Py = 04— ,Z_.l ey,

firstly, with riso in the income level the Ludget ¢hares wy's are expected to
go up for luxurics and go down for neceesarics, and secondly values of the
parameters ¢'s for luxiries are likely to e less than those for necessarice.

Estimates of constant partial elasticitics given within brackets and their
counterparts related to the sddilog model and caleulated for an overall average
houschold are similar in terms of sign and significance. However, in magnitude
estimates of constant clusticities are slways on the higher side. This shows
that the less general log-linear type model containing family size und family
income ns tho explanatory variables may result in over-cstimation of income
and family-sizo clasticitics.

4. CONCLUDINO REMARKS
This study presents a system of addilog Engel functions which is more
general than the log-lincar Engel functions model and tho traditional per
capita indirect addilog Engel funotion model. It provides for variablo partisl
clasticities with respect to houschold income and houschold size. Sccondly,
at averago levels ot houschold incomo und houschold size of four income-
groups, cstimates of incomo and houschold-sizo variablo clasticitics reluting
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the addilog model, income clusticitics relating tho per copita addilog modlel,
and incomo and houschold size constunt clasticitics aro contrasted and

analysed.

This study provides evidenco to show that Lused on the addilog model,
(i) with riso in the level of houschold income, hour'-uhol(Lsi-z:o clasticities go
up whercas incomo clasticitics go down; (ii) houschold-sizo clusticitica aro
positive for neceswries und negativo for luxuries implying that specific effect
is stronger thun.incomo cffect for necessarics and vico versa for luxirics;
(ifi) variablo partial clasticitics calculated for an overall averago houschold
are smaller than corresponding constant purtial clasticities. This suggesta
that the uso of the less general log-linear Engel model may give rise to an
over-estimation of partinl clasticities; (iv) incomo clasticitics based on the
addilog model aro greater than thoso based on the per capita addilog model
for houscholds with low jncome and vice versa for houscholds with high income.
However, for an overall avorage houschold which corresponds to the middle
incomo-group, incomo elasticities according to the addilog model are bigher
than thoso according to tho per capita addilog model for luxurics and vice
versa for nccessarics. This scems to suggest that for cstimating income
clasticities tho uso of tho less general per capita addilog model may involve
over-cstimation for necessaries and under-cstimation for luxurics.

The present formulation of tho addilog model has ignored the variation
of the socio-cconomic factors like age and sex composition, educational status
of members of the household, occupational status etc., which have important
bearing on houschold consumption behaviour, Reason for it is tho limited
scopo of tho present study. Nevertheless, we hope to investigato this aspect
in a futuro study. Another theorctical limitation of our model is that its
estimation does not permit ‘zero’ item-specific consumption. As such, the
uso of individual data is not always possible. However, this limitation may
be met by forming broad item-groups, as is done in the present study, or by
using aggregate (grouped) data. To test the significanco of tho various
elasticity estimators, we have used the samplo size (less the number of eeli-
mated unknown present) as the degree of frcedom. This may not bo a valid
procedure a3 our cstimates are based on ‘probability’ (not random) sample
data.

“In omitting tho samplo houschold obsecrvations with zero value of
specific expenditares which are dependent variables, we aro using non-randomly
sclected ssmples which, as pointed out by Heckman (1979) will give riso to
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biased estimation of the par ters. This problem has not been taken up
s8 it i8 o very difficult one and is Leyond tho scopo of this paper”.

Our findings may not bo valid univereally as they aro based on a particular
body of data. Morcover, our results are valid only to the extent that tho
error specifications we have assumed aro approprinto. Tho assumption of
homoscedasticity mado in cstimating the model may not Le realistic one.
This suggests tho nced for further work not only with different stochastic
assumptions but also with data from different countrics and at different
times.

Acknouwledgement.  Groteful scknowledgement are due to Professor S. D.
Tendulksr and the anonymous reforce for offering valuablo comments and
suggestions,

Appendix A

TABLE A.l. LEAST SQUARES ESTIMATES OF THE PARAMETERS OF THE LOG-
LINEAR MODEL AND TEE PER CAPITA LOG-LINEAR MODEL FOR FIVE ITEMS
OF CONSUMPTION, RURAL AND URBAN AREAS OF UTTAR PRADESH : 1001.62

log-linoar model por capita log-linear model
namo of the iterns
log g I3 I log a’ &
rurol
total coreals 0.7123 0.4677 0.4595 0.4611 0.5078
Ppulses —1.7009 0.7143 0.0761 —2.0855 0.7047
othor food itoma -2.8818 1.3720 —0.2020 —2.5485 1.3038
fuel and light —0.5410 0.4655 0.0903 —1.5115 0.5085
other non-food itoms —0.4709 2.2000 —0.7878 —5.2025 2.2039
urban
total cercals 1.5082 0.2430 0.4854 0.6431 0.3549
pulsos -0.9213 0.4218 0.1890 ~2.0305 0.6548
othor food items ~2.1205 1.2073 ~0.0814 —1.8183 1.1810
fuel and light —0.9200 0.5817 0.1308 ~1.8818 0.7348
other non-food {toms ~5.0542 1.0104 —0.4787 —3.8280 1.7509

Note: Theper capita loglincor modol: log (e1fN) = lognﬁ-l‘ 10g(EN) is estimated by
weighted loast squares with household sizes as the weighta,
B 3-18
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