A STUDY OF EXPENDITURE PATTERNS OF CALCUTTA
MIDDLE CLASS FAMILY BUDGETS

By §. JANARDHAN POTI
Statistical Laboratory, Caleuita

The traditionn] methed in family expenditure studies in to start with rome clnssifica.
tion Laxc on traits fixed arbitrarily from our knowledye of socio-economic conditions such
aa community, province or some nrbitrary cconomic levels. From such clasified data
according 1o immediately noticeable tatits atlempta are mads to calculnte average ex.
pendituro patterna of each group and to explain the variation of the expeniliture patterns
duo 1o the baxic clamification itaelf or due to causes indirectly involved in the clawsification
itself. In the mithlle-claxa budget purvey conducted in 1445 by the lndun Statixtical Innti.
tuto data was collected from 1583 fumily schedules in three independent ples. Analysis
of the data pertaining to onc of the threo subsamples on the basin of & clmiﬁulion of families
acconling to total family expenditure reveals that the family expenditure patterns do not
appreciobiy differ from group to group.  Table T giving expenditure patterns compited from
data collected from Caleutta dict survey (1943) reveals the truth of the above stotement,
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Though the figures show that the patterns consistently vary with total expenditure an
examination of the indiviluxl family varintion revenls that only a small fraction of it is
ascribable to total expenditure.  There are other couses of varintion such as family size,
family componition, community, social status ete. which aro alwo cqually effective in cauxing
the variation of expenditure patterns,  The averige funily size increases consistently with
the expenditure level as shown by the same table. Infact one may state that the
clansification sdopted here doen not separate the fumilies into distinct types with respect
to their expendituro patterns.  Hence sny conclusions based on the above type of analveis
may not reveal 1ho actunl state of affuirs. In fact cost of li indices for 1945 for all the
groups caleulated with 1939 as the bake year wero found to lie ln!woen 250 and 290 though
one should expect the cost of living index whould be high for high expendituee Jevels whero
proportionately maro is spent on itemn (liko fish, meat ete.) the prices of which have arizen
by 5 or 6 Limea that of the pre-war price.

Therefore, an attempt has Leen made in this paper to clnsifly familics according to
expenditure pattern, and then to investigato further in what reapects familicy porsexsing the
same pattern agreo between themaclves and in what manner they contrast with familics
poxsensing & different pattern.  This method of tackling the problem may hddp usto clagsify
Jumilien into distind typea by means of some common lruil 1fno wuch common trafts are.
found a8 may happen sometimer when manifold classificationa are required to expluin the
variations of expendituro pattern then we may classify the familics according to expenditure
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pattern itself and study the effeet of everal fuctors 01 cach gronp separately nt different times,
This is a Letter method of study of the cconomic  conditions of familics at different intervals
of time than the ancusunllyadopted whick will givenilistorted pictureof the existingeonditions,

The expenditure pattern studicd here consists of sets of four variatea which are {n)
proportion of expenditure on easentinl food items (by exsential food items is meant cerenls,
pulsex, vegetables, spices and gur) 10 tolal expenditure {b) proportion of expenditure on non-
cssentind food items (all fuod iters other than inelnded in {u)) to total expenditure (¢) propor-
tion of expenditure on rent and fuel to total expenditure () proportion of expenditure
on miscell incous anmd clothing to total expenditure.  This ffects a clasification of all ftenw
into four homogencons classes with price relatives of items in cazh daw dose together,  Ag
all the items of exjunditures nre covered up by (a), (b), (¢), (d) it s not necessary to censider
the four variates as they will add up to one. It is sufficient, therefore, to denl with any threo
of them only in our statistical anulysis.

Kince the statistical analysis with a multiplicity of varintes is complicated we shall
try to search for a function of these variates which can expluin a imajor portion of the variance
of the sets of varintes, This function we shall enll as the mostdiscriminating functionand we
shall replace theoriginal st of three varintes which represented the family pattern by this
function.

Each family ean be represented by a point in three dinensions with coordinates
Prr Po PaTepresenting the proportional expenditures on (a), {b) nnd {¢). The sariance of
such points can be resalved into three components by taking any throx mutually orthogonsl
axes. We fhall choose that system of axes for which the sum of squares of the projec.
tions of the point vectors on cach of the axcs is stationary. If the variance of the projections
on an axis coustitutes a major component of tho total variance then the original oints
may bo replaced by their projections on 1his line. Having obtaineid the equation of the
line we shall get the distance of each projected point from tlie origin and thus rcplace the
sct of variates (p, Py Py} by this one variate, namely the distance of the projicted
point on this line from the origin.

The mathematical derivation of the lincar components described above is given below.
Let 1, py+1y pa+ly ps=t be ono of the components required, then varinnce of ¢ is

.\‘ e’ ,,
oot = Q (1)
where py, Is the variance of py and v, is the covariance Letween pand py . Also since (Lo
sum of the variances of tho three components is equal to thie total variances of the ret py,
s D3 WO must havo LI — 1 =e=0 R ]
So then our object is to maximise Q with respect to Iy, Iy and 7, subject to thé restriction (2).
Using & Lagrangian multiplicr we obtain 1, I, and I, 08 solutions of (2} and (3}
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On simplifying (3) wo get
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If solutions othee than I,=1,=1,=0 exist the determinant of the ast of equstions (4) must
-wonish, This gives
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which i a cubic equation in b ealled the characleristic cquntion and it i a well known result
that auch equations hnve all the roots real ancl paxitive. Let ky, &y nul &, represent the threo
roots of {3). Substituting any onc of them in (4) amd mnltiplying 1t member of (§) by
I, 2nd by Ty and Inld by Iy and sdding up we get Q=hil*+1 +1)=01c Q=k. Henco
cnch of thiese roots staml for the variance of cach one of the compunents poxsessing tho
propertics deseribed above,  Substituting ench one of the roots &y, kynad Ly succesively
in the first two members of (1) aml using (2) we determine the corresponding 'a by solving
in the usual manner. Lot us denoto the first, accowd, nnd thisd components thus  obtained
1oyt lapytlaps 1=, 20l 3rexpectively, 1t is obo enny to sce that these com.
ponents nro orthogonal to each other S =8,  where 8,)=0if i#jandoneifi

Ore of the three subsamples collectad in Caleutta dict survey conxisting of 623 family
scharluleais taken up for analyxix. Sineo 128 fumily wehedules belonged to howuxo owning
familivs whose housing expenses aro naturally very low were omitted in vur annlyxis and the
resultsof the analysis on the remaining 497 family schedules are given helow,  Division
of the xuma of xquares or rumy of prudicts by total sample kize is avoiled to facilitato
computational work, The characteristic equation derived from the covarinnee matrix is

-
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(L410153-k)
~4018=0

which is samo as

The roots of this cquation nre k,=10-7461, k,=1-9807, £,=0-0189, Total varianco
s cqual to 10-746141-05074+0-0180 = 7. The contribution by the first component
10 the total variance of the xet is $4'4% and that by other two componcnts tegether in only
1569 of the total variance, Ilence replacing the family pattern (py, py. 73} by 8 singlo
componcnt a3 the first one we are Jeaving only about 16%, of the totul varintion ¢f the
expendilure paltern unaccounted and this cannot vitiate the results of our statixtion]
analysis.  The three components as well as their varinnee contribntions are given below,

componenty direclion cosines of the axes contribution
to varianco

844%
1555,
01

Also it can easily be verificd that these conpronents ero orthogonnl to cach other.

Tnking the first compzonent which explains 84:4 of the total variunee to represent
the fumily pattern wo find that with increaxe of family size this component inereases but with
_inereaso of totnl expendituro it decreascs a8 is shown by Table 2 giving mcan values of tho
principal component of expenditure pattern by total expenditure groups and family sizes,

[XYER

TabLE 2. VARIATION OF X {PRINCIPAL COMPONENT) WITIL FAMILY SIZE AND
TOTAL EXPENDIYURE.

family sito exponditure group in rupces
0—50 51—100 101—150 15)—200 201—230 231—300 301—d00 401—i00
2 4 -3 10 -3 — 0 — ot
3 52 3 -1 04 08 - -
4 00 =34 £ -5 -0 . e
[ - -39 -2 2 01

Except in the cose of tho groups 151.200 and 201-250 in family wizea § and b wo fiul that varia.
tions aro consistent with the atatement made nbove, Such discrepancics as observed aro duo
10 samples Leing too smali in those groups.
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It us next wtudy the variation in expenditure | attern due to total expenditure by
family sizes. Table 3 below gives the regreasion equation of x, the principal component
on I, the total expenditure for each family size and the cuntribution of variance due
1o total expenditure.

TaBLE 3. REGRESSION OF THE PRINCIPAL COMPONENT OF EXPENDITURE
PATTERN ON TOTAL EXPENDITURE.
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It can bo seen that even for a given fnmnly size the variation brought about by total
expenditure is not very apprecinble except in tho case of families of sizes 3, 5, 6 and 8, 1f
we had nnalysed the variance irrespective of family size the variance contribution by total
expenditure would have been very much smaller as is shown by the following analysis.

Combining familics of all sizes we find the correlation between total expenditure
and the principal component reduces to —-3200 and the variance contributed by total
expenditure to the total variance of the pattern is only 10-829%,.  This explains why, when
classified according to total family expenditure, average family pattarns showed littla
varintion between expenditure groups,

Similar analysis has not been done on families whoso size exceeds 10 since samples
are very small in those cases.  The variation from one family size to another cannot be given
a functional form {as in the above case we had given a lincar ft) since families of a given
size belong to a special type distinet from others with respect to composition.  As family
composition determines to a very larger extent the variation in pattern the variation due
1o size gets distorted and hence the variation due to family size and total expenditure have
not been estimated by applying partial regression formulae to the data,

SraMary,

(1) Since the principal component I, p,+1,, p;+1,5 py explaina a major portion of the
variance, there exista a single economic factor which influences to a great extent the expendi-
turo pattern.  This component which increases with family size and decreases with total ex-
penditure ean be used to classify families according to poverty levels for budgetary studies,

(2} Though family sizo and total expenditure together explain in many cases s large
pert of the variation in expenditure patterns we find that there exist other factors like family
eomposition cte., which too in no small measure determine the poverty level mentioned above.

(3) Sinco classification by expenditure levels alone cannot divide the families into
distinct Lypes with respect to expenditure pattern, any study of changes of pattern of families
in a given expenditure Ievel after the lapse of a period leads to erroncous judgement. There.
fore, it would Lo better to group the familiea according to poverty levels determined by the
principal cbmponent derived in this article and study how they change their groups and asswess
jmprovement or deterioration.

Poper reccived : 10 May, 1946.
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