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CONSUMER EXPENDITURE PATTERN IN
INDIA: A COMPARISON OF THE ALMOST
IDEAL DEMAND SYSTEM AND THE
LINEAR EXPENDITURE SYSTEM

By AMITA MAJUMDER
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SUMMARY. by this popar an attompe has boen tusdo to compare tia porformance of
Uho Liror Expondiuro Systcns {LES) with that of tho Almoet Lleal Demand Systam (AIDS)
on [nlinn consumer expaoditure datn for the ruml and the urban cctors spartely. The curm.
Parban hea beon randn with partioular rfocence to tho moorne and price clasticitins estlmatod
froru the twa models. In viow of tho fast that the LES bamd atiinates of tho price clasticilics
ar natncted duo to the additiviey of thy dist willity (unation, the coimparson with AIDS
wmld bring aut tho qualitics of U LIS basd slactic

1. IxTronueriox

While statisticul analysis of convumer cxponditure pattern in India bas
mostly been confined to Engel curve analysis of budget duta collected from
nutionwide samples of houscholds in different rounds of the Nationnl Sumple
Survey (N8S), there have also been sone attempts to estimate completa sys-
torn of demund equations baxed on time seriex data on consumer expenditure
and prices.  These studies, with n few excoptions, are based on the Linear
Expenditure System (LES)—a systom that has been very popular with
demand analysts becauso of its ability to foramlise consumer behaviour in
a simple muuper.!

Ast iz well known, the LES or for that matter any other system of demnnd

i bused on the lon of additive separability of underlying
direct or indircet profercnce function achieves the simplicity of tho functional
form of demand equations in terms of number of paramoters at a cost. The
of additive soparability of the function implies a struc-

turo of relntionship between the income elasticity and the non-compensated
prico olasticity of differont commodities. Spocifically, while under dircot

AN5 {1980) aubject claarificarion : 83P20.

Key words and phraucs : Consumer oxpendilurm pattem, income and prico clastieition, the
Lincar Expenditure System. tho Almest Liral Domand System.

*Applicathons of the LES o Indian data Inchada studics by Rudra (1902), Rudre and Peul
(1084), Bhattasharys (1987}, Josoph (1908), Radhakrishna and Murthy (1073), Murthy (1972,
1910), Radthakrlshns, Murthy sid Shah {079), and Rodhakriahna snd Murthy (1980).
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the vwn-price clasticity of a commodity becomes spproximutely
proportional to the carrespondding incomr elnsticity, indirect additivity im.
pows a linenr relationship between thexe two efasticition (Deaton. 1074)

‘The empiricnl implication of thezo relationships botween inconte und
own price cluaticity of commoilitics ix xomewhat disturbing. Civen thut in

mosl vascs

the time wricx dnta on item cxpenditures and total expenditure

wro highly correlated, the income reaponkes and hence e income clasticities

ure more or lew nccurately extimated and the typo of relationships between

income aml own-price elasticity mentioned nbove induees n structure ou the
former.  ‘The resulting eatonates ol own

wxtimates of the Intter viz-g-vix thy

price claxticity thus eonhl be different from what might be obsinil on the

(for which no such nppriori reric-

il Torn
2 are iniplied). Tt is thus important lo see
the extent to which the catimates of swn price elaxticitios huxed v the LES

busis of fmy restrictive fune

tions on the own priee clisti

or

mikr systenis dliffer frum those busd on a flexibie systens of demond
vijtations ¥

Reeently. Deaton und Murllbauer (1980} have proposnd o svstens. whick
enlle] the Almoxt Ideal Demand Nystem (AIDS). This x
hne many deirble propertics, viz.. flexibility of The fanctinan) furm. consis
tenry in reapeet of apgregation over consbmenc, o general forn uf ipdirect
preference funetion, aml simplicity from the point of view of extimation
In what follows. we have made an nitenipt 1o compare the performanes of
the LES with thut of the AIDS on the busin of Indinn consumer expemditure
data® This compinison. among other (hings, would bri
of e |

have

2 ont the qualities

N et |

mntex of the income iml price elasticitics.

The format of presemtation ix an follows :  Neetion 2 brictly deserbes
the dnta taed in the present unnlysix ; Seetion 3 presents the models and the
estimation procdure, Rection 4 dixcusin the resulls, nnd fnally, Section
draws the conelusion. )

2. Tux para
The husic material for the present analywis, viz., time series of etimated
expendjture on items and the corresponding total con
sumer expenditure separately for rural and urban houscholds have been taken

from the published reports of NS 7-24th round (oxcluding the 26th round

per capitn conaum

Mdentan (197341 reports xuch & reiaparln of the ~timated own firke rlasticits bhast o
o LES, » non ailitive extension of the LES and the canstant clasticity demand equai o
"Tha AIDS has ko beens appliod to Idian deta by Ray (1850, 1032), and Murthy (IS0




COXSUMER EXPENDITULE FATTERX IX INDIA 17

for which the catimates nro oot ovallable)* This analyxis thus covers the
period from October 1053-March 1064 (NS8 7th rount)) to October 1073-Juno
1074 (NS8 28th round).

The nino groups of items for which oxpondituro pattern is analysed aro :
(i) cereals and cerenl substilutes. (i) milk and milk products, (i) edible
oils, (ir) ment, fish and cgg. {6) sugur cle., {vi) other food itoms (i.c. spices,
ralt, bovernges, prepared food cte.). (rii) clothing, (viii) fuel and Jight. and
finnlly (i) other non-food items (which include itema like medicine, personal
cure, wlueation, tranxport, recreation, fents and taxes ote.),

The unnlywix hna been carvied out at two Jevels of nggregation, viz., one
with the itemawize catimates of nverge per capita expenditure for ull house-
holds in each round, and unother at n somewhat disaggregated fovel in which
for ench round exti ox of ovorage per capits expendituro for three ordinal
gronps of population. numely tho pooreat 30 per cent, the middle 40 per cent
and the richest 30 per cont (based on ranking by tho level of per cupita total
consuner expenditure) huve beon used.  For nll the rounds, the itemyriso
extimatex of sverage por capitu expenditurea by monthly per capita expen-
diture clisses are avuilablo from NSS reports. Theae dnta have been xum-
marised into 1he data for the three population groups mentloned above. How-
ever the uverages for these threo populntion groups have been used together
ulonz with the same price vector in cstimation of a single system.

The price dulu used in the present analysix are same ay those used in
Rudhukrishna, Murthy and Shah (1979). The timo scrics of average prico
indices for cach of the nine groupa of itams mentioned above correxponding
 difforeut NSS rounds have been comstrucied sopurately for rural and
urban [ndis. Actually, the regulurly publiched wholesale price relatives for
A large number of individual itomsfitemgroups bolongiog to o brosd group
of items have been nvernged to yield the group indox in which the exponditare
proportions ohtained from the NSS 13th round have been userl ns weights.
Soparate woighting diagrams have been used for rural and urban Ludia to cons-
truct soparato prico scries for the two scctors.  Since no other santisfactory
retail price series is readily availablo, the sorics thus constrocted may be taken
a4 a proxy for the actual retall prico movements. It ahould sho bo pointed
out hero that tho prico data so constructed is assumed to bo applicablo to
houscholds belonging ta differnt levels of rea) por eapita consumer oxpendi-
ture, an wwnmption which ia not strictly valid as somo amount of prico differ-
entinls bn known to exist acrow houscholds having differont levels of living.

1t 1nay bo montionod hors that tho ostimales of expeaditure from differmat rounds of N33
% more o¢ leas coinparabla boing basod on similar concopls, dofialiions and procedures.
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3. Taoe LES axp Tie AIDS BFECIVICATION AXD ¥ITIMATION

Thu LES. devoloped by Stone (1054) and subsequontly wwed in mimuress
cmpirical upplications is u woll-known systom of demand cquutions Th
form of the demand cquation for an individual commodity i ix given by

P~ piectbily—2 prea). i = 1 n PN AT

with y> }Epn;. o<bh <1, 2‘ b = (2.2
whero

n : number of comnoditica ;

y i totul oxpenditure of thn consumer ;

P : prico of ith commodity :

2 ¢ quantity of ith commedity vonsumed ;
beli = Lonyundeli = 1,2, o the parameters of the sy em,
These pammeters ure sometimes interpreted as folows @ & ix the rammm

quantity of the i-th item in view of the fact 1hat gy = ¢ when y = X piey o/
nre also called tho subsistence lovel of consumption ; (y—X prry) ix ths 1he
¥

supernumerary income mnel i allocated nmong the items in projartins b,
by ..., b, 'Therefore, b's wre called the ‘marginal budget <hares  This
system, by construction, ratisfies the theorctienl propertiex, viz. how
of tho demand equations in prices und income and symmetry of the
sated cross price offects.  The expressions for the invome clasticity wwl
compensated own and vrow price elusticitiex for the xyxtem are

wo= byferg i
= Sy——dy BT
my = Sy—hi—8y) b

Here g und g4y are incomo elasticity for commodity § wnd the nun-cmpi,
sated prica olaticity between  commodity i and j respectively. i, b
the Engel rutio for commodity i, und dy is the Kroneeker deftu 3

The AIDS. proposed by Deuton nnd Muellbauor (1850) has the followin
budgot share equation for an individunl commodity i .

n
=k Xy log gy o :7) @

i=1,2. n

Tho rofationahip belwoon gy aid w, sa pointed oat by Dostan (1074) s swven by vy, =
@ v wharo tho constant of propartionality @ s Interprotod wa olaatloity of nenginal undity o
incorny with raapoat to lnoamo,
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. 5 g ' s
with log P oo e Xyaylog pyt g S Zowlogmlogm o 0)

The parumeters of the system aro g (i = 1, 2, oo 0), S (i=1, 2., »)
and yy (i —.om). P bxn mensure of price lovel used to doflte monay
expenditure y. The ndding up property implics

0.y =0 . BT
fart

Susria
Thir system has several advantapes. Fimt, the fanctional form (3.5) ix flexi-
ble cnough to npproximata nhy true demand ayntem underlying a given data
fairly stisfuctorily : secondly. cquntion (3.5) being o member of the clss of
Pricv Independent Generalised Linear (PIGL) hndget share equations pro-
posed by Muellbauor (1975), it e be consixtently upgregateil over indivic
duals : thirdly, the indircet utility function underlying equation (3.6) is of a
gencral form 5o that ono can use thix system to test empiricully the theoretical
2., ity and sysmetry for given

on vonsumer i
data through imposing simple restrietions on the parameters.¢

come clnsticities and non compensated cross

The expressions for the
price elnsticitiex for the Al
neo= A, 1=

are given by
(3.8)

an

o= 'r"[y,,-ﬂ,(aﬁ'\:"‘ oy o B | =8y 5 Vo e GO

Coming to the estimation of these systems, in tho present nnolysia more

or lose the standand procodures for estimation have been npplicd. Moro

xpeifically, for the LES wo have ueed tho following additiva stochastic
specitication

» o (3.10)

e M‘-H,,(._E E"i) Fr i = ), B
Y »

whero subscript £ rafers to the observation and tho disturbance terms w's

are assumed to have

E(uy) - 0 for all i, 1 o (@I
{a., fort=x
and & .
(e ) o foriss

*Uamogancily can bo tertod by impoaing. x':ly.,. 0 for all 4, and symewtry can bo
)=
tonted by mpening yiy = vy for all i, ).
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The contempornncous covariance matrix of the disturbances Q= (o] is
singular here becawse of the ndding-up criterion.  Under the nssumption of
multivatiate normality of n's, the log-likolihood function can be maximivd
by standard Non Lincar Full Informativn Mnximum Likelihood (NI.FIML)
method with provision for humlling the singularity of (¢

For the AIDS with su additive disturbance specification, viz.,

.n (313

g = g ‘}3.7,, log pre-tfe Iog(.,yT")+n,,, V=
Lo T

whore Py relates 1o (3.6) above, one can estimata the parsmeters by standurd
non linear full information maximum likelilost method

Howeser. in view of n larga number of purmminters being mvolvit i this

fon. the nctunl wtimation may br fonally heavy  Indeed.

Denton and Muellbaver (1980) supgexted a simpler equation-by «iynation

Ordinnry Least Squares (OLS) metlixd of extimation of cquntion (3.1:9). hasd

on the following npproximation of Pr.

.
N

I Py~ ¥ owglogpat L. T @y

)
where the right hand wisdo of {3 14) s a logarithmic prce index wad i Stone
(1953).*  Given thix nppmximation, OIS wotimation of (313) & straght
forwurd. nnd one ean oven have the homogencity constrained estimates of

the paramaters of AIDS by imposing £ 7,y - 0 for ench equation <pa-
=t

mtely. und then using restricted OLS method

1. Resuvirs

4.1, Paramecier estimates. 'Yabls ) presents the purameter extinated
alung with the correwponding asymptotic wandurd crromns of the LEX
woparntely for rural and urban Indin for both aggregnte and diraggresated
data  Tho *b' and ‘¢’ purametors uro significant ju most casen with a few
excoplions on both ot of data for rurnl and urban Indis. In some casa
tho ‘c’ pammoters aro negntivo und for theso ‘c’ *s the interpretation of “com-
mitted’ quantity does not hold, Howevar, a negative ¢ is not inconsistent
with the theory.

"Wa a1y grateful to Prof. Anga Draton for providing us with the computer program which
has bosn weel Lo ortimate tho LEN by NLFIML.

*¥or fustification of wning this formula ax an approximation, ao Deaton aesl Murlioware
(1080).
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A pari of Letween the nnd di ]
data shows that tho 2o intervals of the parumeters from the two sets of dala
ovorlap in majority of tho cancs, thus implying that tho two scta of parimeters
aro broadly cqual. On the assumption that the parameters of the LES
tho samo for tho threo population groupy this is to be expected in view of th
fact that the LES is consistent with perfect linear aggregation (sor however,
below).

Tables 2.1 and 2.2 present the i and the pomling
agymptotio standunl errors for AIDS ftted to nggregate duta for rural amd
urban India respectively, und Tobles 2.3 and 2.4 present the above wiotes
for dissggregated dutu. On aggregato dats, out of
in the rurul sector, fourteen have f-vulues execeding
wetens have fvalues between 1 und 2. In the urban sector, twenty two par i
meters hove fvalues oxceeding 2, and thirtyseven have t-values hvtween )
and 2.

On the disaggregated data, for both rusal and urban Tndin almost all the
estimuted @ and # parameters havo ¢-values mueh Iuger than 2. T (he rurad
vector, for sixtecn out of eightyonc y-parameters, the {-values rxceed 2,
and for twentyfour parameters the f-values lie between §oand ¢ In the
urban sector the number of aro cleven nnd twenly-
two respectively.

Ono would expect tho parameter estimates of AIDS for nggregate and
disaggregated data to bu closo if the same systom holds for all three populs-
tion groups in view of the fact that the distribution of expenditures reniined
almost constunt over the period of NSS rounds covered in this study. The
results presented in Tubles 2.1-24 support this fact. [n the rurul sctor,
ninetythrec out of p have lapping 20 intervals
between the aggregate and disaggregnted data. [n tho urbun sector the
number of such parameters is ninctyeight.

The 20 interval ison of tho cati 1 p of the LEX and
the AIDS discussed above tends to reject tho hypothesix of cquality only
whea the divergence is very largo. It is not strictly correst oven under the
assumption that o single systom is applicable to all the threo population
groups. Thus, it is of interest 10 examino this crucial assumption through
soma direct and rigoraus test. For thoe AIDS, homogeneity across populat
groups has been tested for individual itom groups through o singls equation
procedure described in Deaton (1080), Following this procedure, population
group-specifio observations are first standardised by dividing by tho respective
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eatimaled standard deviations obtainal from the group-specifio regression
eslimates. A pooled vmlghm] rearession cquation iy thn estimated on tho
basis of these il . The cqunati isa F-statistion
are then calculated for the ruml und the urban scetors®.  Tablo 3.1 presonts
thy itemwise computed F-values sepamtely for ruml and wrban India. It
may ba seen from (his table that with (22, 27) degrees of freedom, for most
of the itemgroups in rural and urbun Indin, the asumption of homogeneity
actoss population groups ix rejected wt & per cnt. level of significance, Fx-
ceptions ara ‘sugar for rursl [ndia and "cereals and cerenl substitutex’, ‘other
foud®, ‘clothing’ and ‘fuel nnd light' for arban Trdiu.

TABLE 31: ITEMWIKE F.VALUES FOR PUOLING TENT UASED OX AIDS

AN India—Raral mud Urban, dlageregated data (fth-25th ol NS
itoms AU fadin cural Al India arban
7). Coreals and ceroal subetitutes 12,000 .51

2 Milk and mulk products 15 2130
3. Kdibio oils 5.4
o Meat. fish, o5 2ame
5. Rugar

6. Cther food 2.0
7. Ulothing 523
“ Fuol asd lisht 1 o
b, Otler non feurd n.o0e

* significant al & per cent lovol exceeding entical vahie Frp. yy = 1.90.

For the LES, an approximato pooling test hus been dono on tho basia of
the likelihood values® Tn this cuse, the systom hea beon estimated
sepurately for each of tho threo population groups and the sum of twico-log-
liklihood valucs obtaine for cach population group (enled Ly here) has been

I with the log-likelihood valuo for tho xystem
cxtimnted on the basis of pooled data (called Ly hero). The difference L,— Ly

wp o B TR g, baing the retdusl sum of squares for tha pooked rogrveion
mentioned abuse, T the lota) number of olsorvntians $n all tho thrve groups togeiber, and
K tho nomber of paramotren In tho eugatlon, is distelbuted as # (#X, T—3K) usder the aul
hypothois of intorgroup homogruoity.

' This tent procedurn followed hero Ix an approzimate ane, as it doos not take Luto account
\bo hotorogoncity of the variances of the femspeslfc randain disturbancew sero population
froupa.
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is msymptotically distnibuted . y2 whera w, - 3up, mp  bewg  the

number of puramotors in th: system, The estimated Ly—Lp vnlues ars
presented in Tablo 3.2, atong with the correnponding growp-apecific and pooted
twice-log-likelihood values.  The results indicate the heterogeneity of con-

sumption patterns, in descnlbed by the LES, ners popilation groups)t

DIFFEHENCE OF LOGLIKELINODD VALUES FOR ALTERNATIVE
EXTIMATION (F THE LEX FID3 POOLED AND NGX POOLED DATA

TABLE

reated data (G5t o Nx)

Al Jmde Ruiral el ueh s

etor populatin pepelation jopulation poked L Lp®
grup | group 2 grwup 3

AN Indva rural ST 13065 ol

Al India artan 13604 11

* the entical valia of xZ, at & por cont bt of signiflcance u il 20

equation squared correlntion

bles §.1 and 4 2 present the equution by
cgute and  disaggrogated  dita

covflicients for the two models for agy
(sepurately for the rural and the nrbnn seetor) i termy of expenditure and
budget share respeetively.  Clearly, AIDS i supesior to LEN in all casn,

TANLE g

ALL INDIA IURAL AXD UREBAN

aggregnte data

items arban uslan

MDY LES AN LEN < Lksaws

Corcals and corval
subsdiiutos

Milk and
productx
3. Fdible il

DUNT 0097 nbTu ez 096 0.9

wilk

A% LSS Guse UK 0992 0.2
0.002 0098 0.9 UIT 093 09K

4. Moat. fish, o5 ©.O85 0.9 v 30 0o 090
5. Sugar 0988 0.7 voIs v 09
6. Uther fund R TR v.ois 09
7. Cluthing o8 0. 0.041 098
. Fual and hight L.UBY 0091 .09 0.00% 0,086 o.05 oW
0. Other non fuod D001 0.0R1 0.0¥T  0.003 0.8 0.07% 0.0

Although ihe auumptiun of equality of pammeters atcon populativn groups i ropecied

by the ovorall toals, @ Glomer oxanuuatinn of the panunoter e imaics ablained (rum the throe
population group wpnrately rovoals 1hiat whilo anly svmw of the pansmiors vary systomistkaly,
the athors show small variation soroas population Nroups. Ruflncoents takoyg nto scroust
altempted w this papor.

thesa fasters liavo not, hiowmer, b
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ITEMWISE SQUARED CORRELATION COEFFICIENTS NETWERN

OUSERVED AND ESTIMATED BUDOET SHAREN (R%) FOR LES AND AIDY
ALL TNDIA—KURAL AND URDAN (7TH-25TH ROUND N3y

expenditure elasticities of the LES

and

agarogata data Ulaggrogated date

itame el wban el wbes
LES AIDS LEX AIDS LEX AIDS LES  AIDS

"1, Caroala and corval ) o
nubsbituton 0730 057 0.669 0.77 ORIl Ve O.BY  0.995

2. Milk and mulk

provivets 0077 0418 0.20 0RAT 000F 0.855 0937 D000
3. Ediblo oils 0.523  0.917 V.U 0PSL 0516 0747 0.430 D0 BT
4. Meat, fish, ogg 0.126 0810 ©.127 0.533 0477 068 0 8% D 407
& Nugar 0300 0.U33 0.WD DE V.671 0¥ 003 031l
6. Uther food 0069 081 0397 O0.048 0.009 DA  0.10% 0.764
7. Clothing n D01 0022 0.770 0.M3 0.738 0833
¥ Fuel and light 0.462 0.¥7T1 0.669 0803 0909 0.8 0.8 09T
9. Other non food 0.786 0. X34 0.8 0.927 0.720 0.x70 0.841 0.96%
Elusticiti k. dil le : Table 5.1 lists the total

and AIDS culeuluted nt the sample ave-
for rurnl and urban

1 data

mge, for
TADLE 511

ESTIMATES OF ITEMWISE EXPENDITURE KLAST(CITIES

CALCULATED AT SAMPLE AVERAUE FOR LES AND AIDS
ALL INDIA-—RURAL AND URUAN [3TH-25TH ROUND NS¥)

aggrrgate data dissgerogated data
itoms raral urban rorsl arban

LES AWS LES AIDS LES AIDS LES A
Rl e 0.873 0451 0363 0.810 0362 0347 0.29
B v ™ W30 Ln? Lz e Las L33 1
3 Ediblo nila 0.531  0.380 0.423 0.814 ©.008 1004 O.582 0.860
4. Moat, lish, ogg 1707 0.680 1108 0.1 118 1188 1104 1108
6. Sugar OREY 0.73¢ 0638 0.9 LI ) NS O W2 0887
6. Othor food 102 003 0N o.ox nss 002 1O LU
7. Ciothing LI I P T L I A N B O SO WV
8. Fuol and light 1382 0382 0081 0,73 o4 062 073 0475
9. Other non food 1,364 )43 1400 1742 1318 1LTI6 0L.397 )W

Bl-17
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India A comparison of the clasticity cetimatos betwoon tho aggregate
and tho dissggregated datn reveals that for both the rural and the urban
sector. AIDS shows n much larger discropancy in the elasticity valics than
the LES. A plsusible explanation of thix could be that LES being consistent
with exact linear aggregation. the average values of caleulnted w ' in equa
tion (3.3) baseel on nggregute und disaggrogated dnta do not vary much:
and ax noted earlicr, the parameter valnesx based on tho aggregute and
disnggrepated data being virtually the =ame, the clagticity viluex remain
nlmost the xame.  For AIDS, howover, the average valuex of calrvlnted =3
would depend largely on the nature of the datn, beeane AIDS W not eonsis.
tent with exavt linenr apgrepntion.  On tho other hand, compurizon of the

two modely bused on apgegate nnd disaggregated datn sepnrately. shows

that. on dizuggregated data, in both ruml uull urban seetor, the setx uf rxpen-
ditnre clasticitics in LES
aggreate dotn the picture is different,. On uebun aggregate stati, e (wo

and AIDS are fuirly compurable. wherens on

acts of elusticities are more lexe comparable. bt in the riml wetor. while
‘fuel and light' is highly lixury in LEN, in AIDS thix ix ax beceary
ay ‘cerealk’. 'milk and milk products’ umd ‘meat, fish, vy’ nee luxury dems
with very high elusticity valuex in LES, wherens both these items nne nees-
anries in AIDS.  We have pointed out earlier thut the itemwise expemliture
und total exponditure duto are highly correlted. and so the income elnstici-
tiex in the LES are mon: or less neeurately estimited.  Thus, the AIDS gives
more reliuble extimates of the income clasticitiex haserl on dinaggregntedl data
thian on aggrepate data.

Price dasticitics - Tables 5.5 list the non- mmpunuucd own o
croxs priee elaticities for nnd di | dntn respectively for
{1} LES fitted to rural duta, {2) ALDS Atted |n rural data, {3) LEN fitted
to urban duta and (4) ALDX fitted to urban data. Comparizon of chusticites
of LES butween ageregate and disaggregated data in table 5.2 <haws that
while own price clasticitics have tho mume signs for the two scte of
datn, A out of y cross prico clasticilics hove opposite sigm
Ta AIDS. on rum) duta {Tnble 5.3) the number of cros price efnsticitivs having
opposite #igns in ninc. The own prico clasticity for ‘clothing’ turns out lo
be positive in AIDS on both aggregate and disaggrogated datat? In the
urban scctor, the number of price clasticities wboso sign do not agro In the
nggregate and disaggragated data ix cight for LES (Tables 5.4) amd ninc fur
AIDS (Tablo 5.5).

1 Positivo ostimata for ‘clothing’ has been obtolied by Dhattacharys and Maitre (197
Thoy analysod the time sories of aroes seational expenditure data for N88 7th [1903-59) 19 2
[1907-88) rounds on the bads of the loglog-inverse Engel curve modlBed to ixparporie price
in a reasanable mannor.
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Tnblu 0. l and 8.2 present the t own prico elasticitica and

Icitien for threo p ilo groups (pooreat 30 por cent, middla

40 per cont and richest 30 por u-nl.) for LES and AIDR calculated at 28th

round NSS dnta for rural and urban Indin respeotively. As one moves from

 lower expenditure claan to n higher expenditaro class, ono would normally
expect the magnitude of Ihu own price ane expendi

to decline for all ding price eluaticitics, looking al Table

6.1 we find that on rural data, the LES shows the expeceted trend ‘for milk

and milk prodnets’, ‘clothing’ nnd “other non food', and tho ATDS shows a

ximilor behaviour for “ecreuls and coreal substitutes’, “clothing’ and *fuel and

light'. ble oila’ shows no trend in AIDS. On urban data (Table 6.2),
AIDS xhows the expecied trerl for almost wll items except for ‘ment. fixh
amd epg’ and ‘other non food' (‘other food' shows no trend), while the LER
<hows the expected trend only for mlll( nm] milk products’, “clothing” and

*other non food”.

Reganding the Inxticitics, while in AIDS in
hoth rurd anid urban sector all items ahow the expected trend. in LES nll
necesary ilemn show an tnereasing trend, but the Juxury items khow n declin:
inz trend !

The compeisatad own and cross price elusticitivs of the ATDS were com-
puted at sample average on the disnggregnted raral and urban data (Table not
presental here).  For “cereals’ and “clothing” in the ruml scctor the com.
pensated own price elaxticities beeame poxlln( lmpl\mg \lnlnllon o[ con-
cavity of the rext function. An i ¥ of

dities 110 mutual ! and gubstil hed ulso been found.
In view of the fact that xymmetry of the Slutsky matrix is not ensured by
AIDS theoretically, thix result iy not. however, unespeeted.

4.3 Stepirisc regressions aud the 41DS. [t may be observed in Tables
2.1-24 that a large number of cstinmted y-parameters have large slandard
errors. ‘Thix perhaps indientes n fair smount of multicollincarity in the
lognrithms of prices used us usplanatory varinbles in the item-specific budget
share cquntions of the ALDS. Tt may be noted that tho ATDS, ax proposed,
is o Ooxible system of budget share cquntions esch having & lnrge number
of parameters that would provido first order npproximation to any trup un-
known budyot share equations underlying n given ot of consumpkion dnta.
Howoser, given that in most timo serics data the prices tond to bo correlated,
it is worthwhilo to sco whothor tho AIDS is really worth all the paramoters

#Tho items have hoen clamified (610 ‘noomssry” and ‘lnxury” iloma socording to the res-
poctive incomo alastivily valoss based on dixssgrecsied data (Tuble 8.1
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138 AMITA MAJUMDER

it bas. To oxamino this for the presont sot of data, tho stopwiss rogression
procodure was appliod to estimate the individoal budget sharo oquations buscd
on tho disaggrogated sot of data for rural und wrban Indin separately. A
more meaningful approsch would ba to estimato the homogeneity and aymme:
try restricted vorsion of the ATDS and check for tho validity of theso reairic-
tions. \Wo havo cstimated tho homogencous vorsion of the AIDS on buth
tho aggrogate and disaggregated sota of data. The hypothesls ls rejectad in
no easo}® Tablo 7 presents o summary of tho stopwiso regression rewalts.
This tablo gives the names of oxplanatory variables that enter the regression
oquations for item specific budgot shares at the first fow stepa (the ‘income’
variable is actunlly the real income y/P) and the corresponding R* and it
values. To facllitote comparison, the 7 values corresponding to the homo-
geneous as nlso tho unrestricted versions of the ALDS have also been presented
here. It may bo abserved that with a smailer number of explanatory variables
tho R* values corresponding lo the homogoncous AIDS and those of the
truncated regressions are quite close 1o (and in some cases cven higher than)
the ones for tho full ypeeification of tho ALDS. These results demonstrate
how tho large number of prico parameters contained in the AIDS could vir-
tually turn out to be superfiuous in the presonce of high correlation amongst
tho prico variables.

4.4, Serial correlation. To examinu the presence of werial corrclation
in tho residuals of the LES and the AIDS estimated on tho basis of nggregate
data, {tomwiso Durbin-Watson (D-W) statistics wore caleulated for the two
systoms for both rural and urban India. Tsble 8.1 presents the values of
these Durbin-Wntson satistics. However, the formal theory of the D-W
statistics docs not apply to tho LES residuals. From tho table, fair amount
of serial correlations are ohserved for all items for the AIDS in both vector
and for all itoms excopt for ‘moat, fish, and egg’ in tho rural scctor and ‘mest.
fish and egg’ and ‘fuel and light' in the urban sector for tho LES. As negards
the results for the dissggregated data used, the problem of serial corrclation
in also likoly to bo prosent in the sstimated residuals of the two systems To
dotect this, wo caloulated tho simplo first order autocorrelation coefficient
botweon tho catimatod roalduals ey, and ey, Whoro eye denotes the estims-
tad rosidual for the i-th iterm (§ = 1, 2, ...9), j-th population group (§ = 12,3

1Tho symmetry restrioted vorsim of the AIDS could nok, bowsver, b catimated breoaw
of the llability of faclities for tho NLFDIL eotimatia of
tho AIDS with Uso prosent number of peramolors. An alteroative procodurs for checking pars-
motrio pandmany of the ATDS coukd b twsed on ths Akaiko information ariterion (rids Bawn.
198).
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o AMITA MATUMDER
TABLE 8.1 ITEMWISE DURBIN.WATBON STATISTICS FOR THE LES AND THE
AIDg

All Indla—Rars! and Urban, aggproguto data (Tth-2ath round N88)

All Tndia raral Al India urtan

o LES  AID8 LES  ADS

1. Goreals and coreal substitutes 0.0 om0s 03
1 Mik sad milk products 1450 6.073 0.383
1 Edibooils 0.238 Lie aam
4. Mrat, fsh ogy a.410 LR TR
5 Suger 0.608 o1  ame
8. Other food 055 ot nam
7. Clothing 0.8 0.6z 0.3
8 Fusd and lignt 084 1560 nom
9. Otber non foad L 0.6 0.0 a1

and Zth time point (1 — 1, 2,. 20).)* The estimated corrclation coefRicients
aro given in Tublo 8.2. Presence of positive serial corrclation is tested by
standard test for linear correlation.’® Judged by tho number of cascs of rejec-
tion of the null hypothesis of zero serial correlation against the alternative of
positive serial correlation, the ALDS turns out to be far superior to the LES
for botb the rural and the urban sectors. The results for the AIDS suggest
that at least for tho data rolating to the rural sector, scrial correlation is nat
o serious problom.

8. CoNoLUsION
Wo conclude the paper by first pointing out some of the procedural bimi-
tations of this study, and then with an overall asscasment of the two models
(LES and AIDS) discussed.

The prico data we havo worked with, aro wholewalo prico indices, where
ideally wo should bave used consumer price data. Moreover, tho price indices
are assumed to bo tha same over expenditure class baving different levels of
real por capits oxpenditure. Tha ather limitation ls that tho offects of house

Tho rownds ara not of aquel duration and theeo ar oceaslonal gaps betwern (xo cor-
woutive raunds.  Honoe, sriatly sposking. Laking ¢ = . 20 for tho 20 roumls coveend hemy
& an ovor-aimpliBieation,

0 Tharo are obvious objestions aguingt such a procodurs, and Lherefors wo usd h tly
for rough guidansa. 1v may also bo meationsd that boosuso of the naturs of the data, suadard
procadure of caloulatlng oguation-xposifia Durbin. Wataon statlstios could nob be sed in this cass
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hold size and composition have altogethor beon ignored in pito of the fact
that a chango in theeo factors does change the preferonce pattern of a house-
hold and thus leads to a differant consumption pattorn even when the prices
and houschold income do not chango.

Coming to an nssesament of tho twe models, based on tho reaults oblained
in the present analysia, wo may conolude that AIDS performed botter than
LES on tho whole. On tho basis of tho theorotical backgroundn of the two
models, this result was, howover, oxpected.  First of all beenuse of the: large
number of paramotars, ALDS han & greater oxplanatory powar ; and sccondly,
the clnsticitics of AIDS nro not restricted as in LES.  Wo may mention bere
that tho constant of proportionality between the income nnd non compen-

sated own prico clasticity in LES has been found 1o be approimutely— 1.3
for both aggregnto and disaggregnted urban data, approximately—18 for
rural data, and imately—1.4 for rural di data,

At the end, fow comments may be worthwhile. For a fincr level of dis.
aggregation of commodities, both the LES nnd ALDS might turn out to be
unsatisfuctory, Whils AIDS will have teo many parameters to estimate,
LES will give very reatrictivo reaults in lerms of cluaticity estimatex In
this situation some other modol would probably be more suitable
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