Consumer Behaviour in India

An Application of the Linear Expenditure System

N Bhattacharys

In two articles in 'The Economic Weekly' Ashok Rudra (November 7, 1964) and Ashok Rudra
and Pushpam Paul (November 28, 1964) applied the simplest form of linear expendilure system to
some time-series data on domestic consumption in India. Income elasticities oblained thus were very
different from the usually accepted cross-section elasticities from Ihe National Sample Survey
{NSS); and the elasticities of necessaries (like foodgrains) and of luxuries were much closer to unity.

The fitted model was utilised by Ashok Rudra in a very important discussion of the conse-
quences of the proposed relative rates of growth of agricullure and industry.

An attempt is made here lo re-examine ths Paul-Rudra estimates of elasticities. It is found
that owing to limitations of data the estimates have very wide margins of error. Further, the most
plausible "point” estimates are closer to the cross-section elasticities than Rudra and Paul seemed to

suggest.

IN THE present stale of uma-serles
statistics on consumplion and prices
in India, analyses would nol
give firm estimates of elasticities.
But so far as the Income elastici-
lies are concerned, there is consider-
able scope for improving the cross-
section estimales (tll now estimates
by extremely naive methods) lo
make them more nearly applicable
tor projection of consumer demand
over time.

The Model

Many extensions of the linear ex-
penditure System are presented by
Stone (1964); but for various rea-
sy, such as the short time-span
covered in our analysis, the slow
change in level or pattern of con-
sumption in [ndia (see reference 6.
pp 9}, and the compearative In-
significance  of durable goods In
India, the simplest model introduc-
of by Stone (1954) seems o be the
taly one sulied to this analysis. This
an be written as
Wpugn = pn i+ (G — Hp
=], 2, it= T
R, P, is the prica of tho i-th
wmmodity and qn 5 the comes
peoding quantity by the

function of C, and all the prices.
In order that expected commodity-
wise expenditures add up to G,
identically, It is necessary and suffi-
clont that b, = L. The model sa-
lisfles a third criterlon arising out
of pure lheory. viz, the Slutzky
condition of symmelry of Lhe sub-
stilution effect. In fact, Stone (1854)
started from the general linear ho-
mogenous model.
D Puge = b G+ Hqupn
i=1 2. t=1,

Where the adding-up criterion is
satisfied i Xb = 1 and ¥ 2y =0
for 8l 4. of the

extimalion was employed by Slone
€1954). It minimises 1he unweight-
ed sum of squares

S (0. 40 = % X0 {Pu Qu=Pu i

b G — P @)}
over variations in b aud § where
band j are the vectors (b, by....bs)
and i), § ... §a) respectively. Stono re-
cogniscd thearbitranness of this criterion.
Nesidusls for larger commodity grovps
may recelve undue welghtage like
those for periods with higher price
levels.* Also, no account s taken
of the correlations between residuals
for different commodities, nor of

Sletzky  condition  throws the 3y
into the form implied in (1) and
considerably reduces the number of
paramelers al the cost of interlock-
Ing the equatiens for different com-
modities and meking eslimation con-
siderably difficult.,

Since real expendilure rises very
slowly over the period, linearity In
C, i1 not. a senous assumption
bul linearily in prices is. since re-
lative prices do alter appreciably.
A serlous difficulty is that the mo-
del cannot handle inferior goods or

enge consumer in period 1, §,
the “committed” quantity which
tbe average consumer tends to pur-
dase imespecetive of priees, C, = ¥ py
& the total consumer axpenditure on all
wamadities, and by the fraction of the
wa-committed amoust, C, = Z; Py B
illotted Lo commodity i.

The model shows cxpenditure on
uch commodity as 8 homoganeous

which must be
remembered when using a fAne clas-
sification of commodities. But the
real limitation of the model in the
present analysis Is that all the price-
Quantity demand curves are neces-
sarily inelastic, which may be um-
realistic for commodity-groups like
clothing, milk and milk produets in-
troduced In our Investigation.

A two-stage lterative method of

of residuals over
time,

Nevertheless, the idea Is to start
from an imtial vector b= (by, by, {l
to esomate ' = G, ) &
by minlmising S(b*. q) for vara-
tians in §. nest to csbmate W
by munimising X (b, §) for vara-
tions in b: and so on. At each step.
the ordinary least squares me-
thod is applicable. We show
below that the process converges
under very mild conditioos. Al-
though it seems plausible. there is
po proof that the solution reached
is a relative minimum when all
arguments of S (b, ) are aliowed
to vary simultaneously, instead of
thoe bs alone or the F's alone.
What is more imporlant, it is uocer-
taln whether, in general, the solu-
ton gives an absolute minimum in-
dependent of the initfal b%. Io the
present case, we satisfied ourselves
on these paints by carrying out
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some trial calculzgtions starting from
different Initial values.

That the Stone method of esil-
mation converges can be proved
thus, following Stone, Aftchison and
Brows (1955} Let §* be the e
timate of § starting from be=!
and b' the estimale of b stastiog
from g% (locidentally, T =1

)  When

SibF fr vanatwns mo hb-t 4
avallable among the choloes. Hence
S, ) S0, )
Similarly, S (&, G+ S (b, §')
Hence the velues of S(b, @) ob-
tained at each step form a mono-
tone non-increasing sequence. Since
the sequence is bounded below at
zero, the sequence converges to a
limit and from this it can be shown
that tho sequeace b’ coaverges.
Given 1, the estimate '+' is
only a ratlonal function of the ob-
servations and b, Heace if b"
converges, {'+' also converges un-
der very general conditions. It can
be shown that in the estlmation of
a'+' multicollinearity docs nut anse
it all the price serles do not move
In the same proportions over time.
Needless to add, the whole approach
assumes the conslancy of demand
functions, so that the ldentification
problem does not arise,

The Material

Rudra (1964) and Paul and Rud-
ra (1984) examined two sets of data
relating 1o rural and urban Indla,
one distinguishing between three
commodity-groups and the other,
between six. From the use made
in the earller arllcle, It is clear that
the threecommodity case was much
more important, The values of py
Qu were obtained from sight rounds
of the NSS, numbered &th to
16th (covering the period July 1954
to June 1980) as welghted averages

Table 1: Bural-plus-Urban
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of the corresponding rural and ur-
ban ogtimates. The pu's  wers cal-
culated by Paul and Rudra from
officlal whelesale price serfes, by
averaging commodity-specific price
relatlves using welghls based on
NSS family budgets.

The material analysed bere in-
cludes the Paul-Rudra dats. bul
many other sels hsving the same
lay-out were analysed. Separate
calculations were done for rural
India, urbsn India and all-India,
and In each case. for the half-sam-

see the effect of these differences
In data.

It may be stated here Lhat Lhe
wholesale and retafl indices for food-
grains do not agree very well, and
this will have important consequ-
ences {n the sequel. It may also
be stated that halfsample diver-
gences are on the whole larger for
the urban sector than for the rural
sector. This must be parlly due
to the f{requenliy smaller sample
sizes in urban areas. Figures for
the 8lh round turban) are parli-
cularly errale. However, fgures
tor ios are even

plewise and ol
Pu o fom  the NSS. Lofurums
tely, the same wholesale price In-
dices had to be used [n all these
coses. However, much greater em-
phasis was given to the three-com-
modity case, and here, retail price
Indices of cereals obtained from un-
published NSS sources were some-
Umes used for the foodgrains group.
along with wholesale price indlces
for the other two groups. These re-
tall price indlces are available se-
parately for rural and urban areas.
but they are somewhat provisional,
parlicularly those for the 10th
round.

Conslderations of space prevent
us from presenting the besle mate-
rial, vir () the py, s for -
ral and urban Indle obteined from
publlshed or draft NSS reports, (i)
tbe approximate weighlages of the
rural and the urban seclors used
for oblaining rural-plus-urban esti-
mates, and (Hi) the wholesale/re-
tall price Indices employed ns des-
cribed earlier. The Paul-Rudra figures
for pu qu have sinco been revissd
for the 15th round; also they were
slightly inaccurate in obiaining the
figures for the 1ith round. Moat
of our celculations are based on
the revised dats, but the Paul-
Rudse data were sometimes usad to

‘Thres

for the urban sector.

For the rural-plus-urban resulls
for Lhree commodilies it was found
that the iteralions converge or
tend lo converge 1o the same poinl
whatever the initial vector b® in the
plausible region. We did not con-
tinue the iteration sufficiently long
to actually reach the same point
starting from each chosen iniual
vector. but the diagrammatic indlca-
tions seem lo be falrly clear. It
is also appareni that lhe residua!
sum of squares tends 10 reach an
absolute minimum. It may be stal-
ed that these tendencles are sbsolu-
tely clear for halfsample 2, where
the convergence is qulle rapid; for

- half sample 1 the convergence is

very slow and the lendencles are
not quite clear: the position is in-
termediale for the ‘combined’ data.

In ihis case of Ihree commodi-
ties, it might have been more con-
venient to have a programme (or
only wstimating § from b, and
to mep out the residual sum of
squares as a funclion of b, and b,
by trying a large number of (b,, b,)-
points. This would enable one lo ap-
proach the absolule minimum by
trial and error methods.

The best polot estimates of the
parameters are shown in Table I.

G

ps
b by b Y (Rs) H{Re) iRy
Wholesale prices for all com-  half-sample 1 0.19 0.45 038 45 08 L3
modity-groups 2 0.24 0.30 048 85 44 4“5
combined 0.23 038 042 54 23 6
NSS price for foodgrains only balf-sample 1 0.4 047 039 83 -4 07
2 0.16 035 049 13 4.8 5.0
Probable range oombined 0.14 040 046 83 19 22
0.1-0.3 02505 08085 48 35 0S8
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It should Do moted that Fi 3n 8§
are quantities evelusled al base
we 1952.83) prices.

We must explain the figures in
the last row which. though partly
subjective, are very important. In
sroving ol these istervals we re-
oembered the eppreciable halfsam-
we divergence (especislly for com-
modity-groups 2 and 3) and the
olect of the cholce of price Indices
We

rural-plus-urban.  For both these
sectors. lhe results are generally si-
miler o corresponding resulls for
three-commodity groups in the sense
that subtotals of b's 2A4 'y b
tained in the former case are close

to the b, and J of the  broade
groups in the lalter case. For the
urban  acctor,  hawever, the s

tend to be more often negative in
the six-commodily case. The esu-

1

st enother point. The Stone mo-
&! does nol allow the estimation of
siandard errors. but one can gel
ery rough notlons by observing the
ndation  of the residual sum of
wuares around the optimum point
@ the (b, b dlagram. Surely,
« one draws a contour map wilh
the residual sum of squares 20 per
tent above ils minimum value, there
wuld be little 16 chaose belween
ay 1wo points inside thal closed
carve: the avallable data cannol
possibly discriminate belween 1wo
ints within this region.

Regarding results for the indivi-
4l rural and urban sectors for
treecommodity groups. we did nol
experiment with many Initial vec-
wrs since the resulls obtained with
e plausible Initial vectors formed
1 wnsistent patlemn with the rural-
pusurban results.  For the rural
sector, the situation Is similar to
nrral-plus-urban regarding speed of
convergence. and regarding half-
umple divergence or effect of sub-
giluting NSS price for wholesale
price for foodgrains. The probable
ninges of the parameters are as fol-
ows.

Rural Estimates
b b, b,
W32 026044 0.37-0.53
(ke a (Rs) % (Re)
815 —264 —34

Toe corresponding ranges for the
urban parameters are:

Urban Estimates

b b, b,
L 24t 0.20-038 048-0.73
(R B Ry & (i}
gro ) 085 —45

The remults for six-commodity
foups are similar for rural and

mates for as well as for
tuel and light remoin very siable.

Since computations in this case
are far less extensive than for the
three-commeadity case, we shall nol
venture to give probable intervals
for the true parameter values. The
ranges findlcsled by halfsample es-
timates have been used for obtain-
ing the elasticity ranges in Table 3,
but they may not conlsin (he true
values. Thus, we have no idea of
the possible effect of using some
retall price serles instead of the
wholesale ones.  Also, with only
100 cycles completed In all cases.
the approach to Lhe oplimal solu-
tions is usuaily less close.

Consider now the results for Lhe
Paul-Rudra dala in Table 1. The
eslimates given in Rudra (1964) are
as follows:

b, b, b

"quantity” At 0.355 0.302 0343
“price” it 0.384 0297 0339
& L3 i

“quanlity” #t 800 434 498
“'price” fit 5.85 423 486

1t is necessary o explain the terms
“quantity” At and “price” Al. Both
fts [followed the Stone method in
all respects, except that In the very
beginning equation (1) was divided
throughout by py lor the “quas-
tity” 6t, and bv q for the "price”
fit. The former has the advantnge
of using a residual sum of squares

December 2, 1967

where residuals for perlods with
higher price levels do not receive
greater weighlage. In our calcula-
tlons we did not inlreduce this
modificaion because, on the whole,
the later rounds with higher price
levels deserved grealer weights [n
virtue of larger sample sizes. The
price fit i3 not of direcl Interest
bere, and where fits are so close as
here. both should give very similar
estimates.

In one of our exercises we chose
an initial b* = (0.35, 0.30, 0.35) ap-
proximating the Paul-Rudra estim-
ates. The iteration led somewhere
near b=t0.25. 0.35. 04 with ap-
preciable reduction in the sum of
squares. We examined the goodness
of fit. and our Al as judged by the
resldual sum of squares was equally
superior 1o the Paul-Rudra “'quan-
tity™ AL in terms of both quantities
and expenditures: the difTerence in
the residual sum of squares was
roughly about 20 per cent. Presum-
ably. Paul-Rudra stopped after a
few cycles, baving been misled by
the agreemen! belween results of
successive cycles.  But on closer

we felt —we

(he subjective element slace no
probability medel Is avallable — that
the Paul-Rudrz At did not look sig-
nificantly inferlor: (t was clear that
the Paul Rudra estimales cannot
be ruled out. The correlation co-
efficenty between observed and ex-
pected quantities are as shown In
Table 2.

This gave us our rule of (humbs
(used in an intuitive way) that the
minimum residual sum of squares
could easlly go up by 20 per cent
without there belng serlous increase
In the values of the correlation
coefficients.

In this and olher cases we found
that the residusl sum of squares
often changes very slowly In parll-
cular directions near the optimal so-
lution. The Hessian in one case had

Table 3: Correlaton CoeMiclents betwoon Observed and  Expectad
Quantities

Paul-Rudra quantity 8t

Commodities
Foodgraing Food excluding Noao-Food
£ ains
0.908 0.622 0.981
0.p18 0.948 0052

our fit

2083
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Table 3: of of Total by the Linear Expenditure System for
All-Indls
3-Commodity Groups 6-Commodiy Groups
-
g
3 3 g %
H a8 3 P [ " " 2
[ & [ M w g 3 N
3 33 § | H I
S Lae B z § 5 g H <]
Rural 0.2-0.8 0.95-1.8 115-1.7 17-22 0712 1219 0.45-0.6 1405
Urban 0.15-0.8 0.55-1.1 11518 14-16 05-0.9 1221 0.5-0.65 1416
Rural-
plus-
Urbza  0.3-085 0.85-1.7 0.5-18 1821 0.7-1.2 105-1.8 0.8-0.7 14-15

one laten! root very close lo unity.
It Is too much lo expecl precise
estimates from the data of such na-
ture and volume.

Similar results were obtained for
the six-commodity case. In both
cases, data differences produced
some differences In esiimates.

The calculations omitting one or
two rounds indicale that the est-
mates are not very sensitive to such
actions. In lhis sense, the short
length of the series Is not a very
serlous Umitation.

We shall first coosider the est-
mates . Tho appearages  of
some wogative 's probably means
that these committed quantities are
small and nonsignificant. (A pega-
tive § is mot quite absurd, bow-
ever) For the rural-plus-urban
three-commodity case, this happens
for group 2, le, food excluding
foodgrains. Even for non-food, the
§ & not  definitoly  sipnificant.
Very broadly spesking, only the
committed quantily for foodgrains
is definitely positive In all three sec-
tors, while those for the other
groups are uanreljable and probably
small. Bot perhaps. & for foad
excluding foodgrains may also be
taken to be positive in urban areas,
but not in rural. These results are
sensible, but the estimates are {00
ermatic.

1o the Gcommodity case, § (for
foodgrains) is positive for all seo-
tors, but larger for the rural sec-
tor than for the urbsu; while alt
other 3's wem to be positive for
the rural sector, most of them ex-

2088

cept for lhose for fuel and light
show al leasl one negalive ball-
sample estimale for the urban sec-
tor. On the whole, the results are
acceptable but erratic, ag in  lhe
three commodity case,

Our intervals for the h's  wive
the following intervals of elasticities
with respect” to fotal expenditure.
As stated earlier, the intervals may
be too narrow for lhe G-commodity
situatlon.

Actually, the elasticities wary a little
over rounds, but we have consider-
ed the average elasticity by dividing
the b's by average proportion of
budget spent on the commodity. The
most plausible estimales should be
around the midpoints of the inter-
vals shown in Table 3.

In lhe Stone model, elasticities
with respect to C, &ro the samc
for qu and P, 4, but these
elesticities are more nearly com-
parable with quantity elasticltles
from cross-section data than with
the value elasticities, since the dif-
ference between these is mainly due
to quelity varfation not reflected in
time-series data. But quantlty elas-

Tablé 4: Magulitude of Quantity and

tleities are not availsble for many
commodities. Anyway, the follow-
ing gives the magnitude of some
quanlity and value elasticities from
cross-section aoalysis {Bhattachar-
ya. 1964). These are 10 be com-
pared with the midpoints of the In-
tervals given above. Quanlity elas-
ticities are nol known for most com-
modities. butJt is known that qua-
Uty variation is more pronounced in
urban aress (Iyengar, 1963).

It can be seen that. on the whole.
the estimates cbtained in the analy:
sis cannot be regarded as “sign
cantly” different from thosé *
Table 4; the agreement [s rather
good except for foodgrains In the
urban sector.

Conclusion from Cross-section
Analysly

On the whole. the time-series es-
timates have very wide margins of
uncertaintly. The serles could be
somewhst lengthened, but the un-
certainly arises mosly out of the
uareliability of the NSS estimates
of Py qu ftas iodicated by hall.
sample divergence) and the lack of
iaformation regarding price move-

Value Elasticities of Tota) Consumer

Expenditure estimated from NSS Famlly Budgets for Al-Indla

Rural Urban
Commodity-Group Quantity Value Qusntity Value
Foodgrains 0305 8408 0.1-03 0.3-0.4
Milk and Milk
Products 1520 1418
Clothlng 1407 16-1.8
Fuel and Light 0.5-0.7 6.7-0.8
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meats (as shown by the effect of
using retall instead of wholesale
prices for foodgreing). The data
also suffer probably from multi-col-
linearily. The correlation between
G and p,'s are vy high,
The correletion coefficients between
e Qe and G are 096, 097 and
090 fof the three broad groups us-
ing rural-plusfurban, combined data.

The Paul-Rudra estimates of in-
come elasticities ware within bounds
of possibility, but the best point
estimates are quite, different and
not . far [rom the cross-section
estimates  based on' the NSS.
The Paul-Rudra  criticisms  of
cross-section elasticlties canuot, cer-
tainly, be ignored. As yet, the cross
seclion estimates have been oblained
by almost primitive methods (Bhat-
tacharya, 1964}, by ftting some
<urve 1o the regression of per capi-
1s commodity consumption of a
bousehold (y) on the per capita tolal
consumer expenditure on all com-
modities (2). It is not merely a
question of trylug differeat algeb-
raic forms and selecting the best-
Atting one {rom thém {see Roy and
Dhar, 1960: Sinha, 1966). One bas
also to take explicit account of the
eflects of bousehold size and com-
gesition.  Published tables show ne-
fative correlalion between house-
boid size and x; and unpublished
Iables show that the proportion of
adults is considerably higher at the
Righer levels of x. The methods of
Prais and Houthakker (1955) seem
10 be too detailed for the purpose.
Following Brown (1954), one might
estimate  separate  elasticities for
different slze-composition classes of
bouseholds. and average these to
et one overall elasticity. Or. mat-
ters might be simplified by the use
of some notional scale of equival-
«ence, or some stale obtained by
gmple methods (see Nicholson, 1864,
postecript). One has to try also lo
diminate the effects of. say, educa-
tion or occupallon or size of land-
bolding, which (nfluence preferences
and whick may be correlated with
xin (be cross-section dala. This
may be done by Introducing them
In the regression equation or by
having separate analyses for sepa-
nte strata. In short, the Income
easticity should show ihe Infiuence
of Income, keeping all other factors

fixed as far as possible. How far
the currenl estimates approach this
ideal is anybody’s guess, and it may
be risky lo use them for forecast-
Iing demand.’ Flnally, efforts should
be made to eslimate quantlty elas-
ticities in addition to value elastl-
clties for as many commodity
groups 0s possible.

One subtle problem seems to be
unnoticed in the literature on cross-
sectlon analysis.® The NSS enquiries
employ a moving reference period,
so households (nterviewed on differ-
ent dates furnish accounts for dif-
ferent perlods of 30 days (preceding
the date of interview). As the date
of Interview is spread over the sur-
vey period. which may be a lew
months or one year, seasonal varla-
tion Is superimposed on true varia-
tion between housebolds. The size
distribution of x exaggerates the
true extent of inequality, and what
is more important, the Engel curves
may be distorted by the seasonality
of x and y. The recent NSS rounds
have subrounds of shorter duration,
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that the perceniages of income spent
on food ond other groups did nol
change rapidly with income, the later
ALEs carried out on the NSS pat-
tern showed the usual shilts in such
proportions, and in partlcular, a de-
cline, with rise in income, in the
percentage ol income spent on food-
gralos.! Seasopalfty might have been
a disturbing factor in the later en-
quiries. {One might recall how in
Friedman's heory of the consump-
tion function (Friedman, 1957) the
presence of transitory elements in
income leads to the under-estimation
of the marginal propensity to con-
sume. The analogy with the pre-
sent case Is not complete, since the
transitory (bere seasonal) compo-
nents of x and y are correlated. But
essentially the trouble Is the same
in usual cross-section  analyses of
NSS data, viz, that tbe classifying
character x is nol permanent con-
sumption but is affected by season-
ality.)

1t foodgralns consumption is much
less seasonal than consumption of
other ities like clothing, then

covering
of the round sample. We can cal-
culate subround-wise (or season-

it households are ranked in ascen-
ding order of x, those with higher

wise) or d-based
estimates mixing all subsamples to-
gether. But is there any tigorous
method of estimating the elasticity
that would obtain if all households
furnished information for the same
annual reference period? This latter
elasticily seems lo be the one re-
quired for most applications. (See
Table 4).

"That such problems are Important
is shown by two Dieces of evidence.
First, we note he sudden shift [n

1l imated

for clothing. Up to the 6th round
of the NSS, the elasticities were
around 0.9 for rural Iodia and 1
for urban, but from the 7th round
onwards the values were consisient-
1y higher, of the order of 1.5 for the
rural sector and 1.7 for the urban
sector (Krishnan, 1984). In the opi-
nion of the present author this
must be due to the change in re-
ference period from the 7th round.
Up to 6th round, the reference pe-
rlod was ‘last 30 days’ for all com-
moditles, without di

spent on @
will tend lo be those with lower
values of x. just because they gave
informatlon for months in which
they spent very little o otber than
foodgrains: and the reverse will hap-
pen for seasonal commodities. (This
makes x and z interdependent. rather
thap x determining z) It is quite
likely that, because of the co-varia-
tion between seasons within bouse-
bolds, the elasticities of many ne-
cessaries are being underestimated
and those of many luxuries overesti-
mated In the usual process of esti-
mation, and the Paul-Rudra estimates
may oot be far from lruth Itis
Important to re-examine the matter
by carrying out type studies, by
analysing NSS Ist round data relat-
ing to fhe annual reference period.
and by using a better measure of
permanent consumplion by exclud-
ing unusual medical or ceremonlal
expenses, say, from total expend-
ture ou all commodities.

For estimation of own-price and

Second, whlle the frst Agricultural
Labour Enqulry (ALE) employing
an annual reference period showed

— the latter
might be ignored if only broad com-
modity groups are considered —
the only promising line of approach
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may be to utllise the already nume-
erous subroundwise estimates (rom
the lster rounds of the NSS, eiong
with corresponding reiail prices built
fp from NSS or olher sources (see
Brown, 1958). But the cffects of sea-
sonality must be somehow eliminat-
ed; perbaps the ‘between seasons'
income elasticity should be used to
correct for Income changes.

When the income-elasticity Is
known, It may not be absurd to
guess the magnitude of the own-
price elasticity using one’s notlons
sbout the scope for substitution. As
Shupack (1962, pp 571-373) show-
ed, Ume-serles analysis wmay Dot
glve any frm estimates of own-
price elasticities even when data of
very superlor quality are available.
Indeed, there are few really suc-
cessful time-serles analyses excepl
for slmple markets for partlcular
commodities.

Before concjuding, we might men-
tlon the very lmpressive attempt by
Krishnan (1984) to estimate both
types of elasliclties by an Integra-

tion and U i

1
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quiry.

Government of Indla, Natlonal
Sample Survey (1980): Tables
wlith Notes on Budgets of Agrl-
cultural ~ Labourers,  11th-F2th
Rounds.

Government of lndia, Planning
Commission (10§4): Report of
the Committee on Distribution of
Income and Levels of Living,
Part I

Iyengar, N S (1963): Estimation
of Quality Elasticities ete. San-
khya, Serles B, 25, 15-22.
Iyengor, N S and Bhattacharys,
N ¢1965): On the effect of differ-
m als in consumer prices index

1 Stoae, Richard, Altchison. J and
Brown, J A C {1955): Some Est-
matlon  Problems in Demand
Analysis. The Incorporated Sta-
tsticlan, 5. 1-13.

Notes

! Theory shows that substitulon
effect with vespect to own price
is pegetive for any commodity.
This implies 0< by <1 foralli. These
and the constraint €, — % pu § > 0
for ali t are not easily utllised
In any method of estimation. In
the present case, these were au-
tomatleally salisfled.

1 We did some regression analy-
sls using model (2); the resuhis
will be reported separately.

: Thus, accordlnz to Table 5 of

khya‘ Series B 27, 47-56.
Krishnan, T N (1964): The role
of Agriculture in Economlc De-
velopment,  Unpublished MIT
thesis.

Kuh, E and Mayer, J R (1957):

How bcu;aneous Are Extraneous
timales

1964) the fits are
closer for lhe three larger com-
modity-groups among the six, In
the three commodily cases. the

groups are [ortunately mearly
equal.
¢ Some differences could, in fact.

be expected. For discussions on
the bet-

Review’ of
and Statistles, 39, 380-393.
Nicholson, J L (1964): Redistri-
bution of Income in the Unlted
Klnxdom in 1959, 1957 and 1953

tion of
approaches Krishnan used the NSS
pu qu's for houscholds in  dif-
fereot ranges of total consumer ex-
penditure and in different rounds
of the NSS. Again, lack of price
data was the main hurdle. The
same wholesale indices were used
for ail ihe expenditure levels, which
Is very unrealistic as shown by ex-
tensive unpublished tabulalions of
NSS material (see Iyengar and
Bhattacharya, 1885). That Krish-
nan’s results were generally sensi-
ble seems lo be partly a matter of
Tuek.
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